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PREFACE. 


The  large  size  of  tiis  volume  oa  Deacnpti^e  Mineralogy,  eseceding  by  oneialf 
tlie  coiTospoiidiiip,  put  ot  the  piecedmg  edition,  is  not  without  good  reaEoii. 

In  the  fiist  place,  the  long  intervsd  of  foorteen  yeara  has  elapsed  since  the  last 
edition  wa?  puhlished,  and  dwnng  tiiis  penod  the  Bcience  has  raade  great  progresa. 
Chemicil  reseanhea  have  been  carned  forwaid  m  connection  with  almost  erery  spe- 
cie?,  and  analjsea  hd\e  been  liti^iy  multiphed,  and  it  is  the  plan  of  the  work  to  be 
coinplete  iti  chia  depavtment,  so  far  as  to  indude  all  analysea.  Crystallographic 
invp'itigations  also  have  bocu  niimerou''  and  important,  Moreover,  tho  number  of 
■äpeciea  has  been  mach  enlaj^d,  and  every  part  of  the  scicnce  has  had  accessions  of 

In  additiOD,  a  new  teature  haa  been  given  tlie  work,  in  the  systeniatic  recognition 
and  deacnptioii  of  the  varteties  of  apeciea,  Tbe  first  edition  of  thia  Treatiae,  fliat  of 
1837,  was  written  in  the  spirit  of  the  school  of  Moks.  Tho  nmltitudes  of  subdivi- 
sions  into  subepecies,  vanetiea,  and  anbvarieties,  based  largely  on  iin important  cha- 
racters,  which  had  encumbeved  the  acience  through  the  earliev  yeara  of  thia  Century, 
and  were  neavly  amothering  the  species,  were  thrown  almost  out  of  aight  by  Mobs, 
in  his  Philosophie  parpose  to  give  prominence  and  precision  to  tbe  idea  of  the 
species.  Much  rubbish  was  eleared  away,  and  the  science  elevated  thereby ;  bnt 
nrnch  that  was  necessary  to  a  füll  eomprehension  of  minerals  In  their  divereified 
atatea  was  loat  sight  of  In  the  present  edition  an  endeavor  is  made  to  glve  varietiea 
their  true  place  ;  and  to  iuaare  greater  exactneaa  with  regard  to  them,  the  original 
locality  of  eaoh  is  stated  with  tbe  description. 

Further,  the  work  has  received  another  new  featnre  in  its  hiatorical  ayuonymy. 
A  Hat  of  Synonyms  has  hitherto  been  mainly  an  index  to  worka  or  papers  on  the 
species,  and  ofeen  without  any  regard  to  the  original  describer  or  deacription. 
Uatjsmahn's  admirable  Handbuch  (1847)  ia  partly  an  esception.  Lbonhard's 
"Oryktognosie"  (1821,  1838),  foUowing  the  method  of  Retraa  of  the  opening  Cen- 
tury, contains  a  mli  catalogue  of  references  to  publioations  on  eaeh  species ;  Dut  it 
faila  of  half  its  value  becanse  the  references  have  no  connection  in  any  way  with  the 
syuonymy.  In  most  recent  worka,  an  author  who  bas  merely  adopted  a  name  is 
often  quoted  as  if  the  original  authority,  The  present  work  ia  no  longer  open  to 
this  ciitioism,  As  now  iaaued,  the  first  author  and  first  place  of  publication  of  each 
species,  and  of  each  name  it  has  borne,  and  of  the  n^mes  of  all  ita  varieties,  are  stated 
in  chronological  ordsr,  with  the  dates  of  all  pnblications  cited ;  and,  beädes,  remarks 
are  added  in  the  test  wben  the  subject  is  one  of  special  interest.  The  facts  and  con- 
clusions  have  been  derived  in  almost  all  cases  from  the  study  of  the  original  works 
themaelves ;  and  this  Ti'eatise  has  become  thereby,  to  some  extent,  an  aceonnt  of 
ancieut  aa  well  as  modern  minerals.  These  historical  researchea  added  a  third  to 
the  labor  of  preparing  the  edition  for  the  press,  thereby  delayiag  the  publication  of 
tbe  work  about  a  year,  Bnt  such  studiea  are  endlesa,  especially  wben  they  relate  to 
past  ceuturiea,  and  the  work,  however  long  continued,  must  be  incomplete.  As 
an  examplc  :  the  word  schorl,  which  figured  largely  in  tbe  mineralogy  of  the  laat 
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Century  and  the  earlier  part  of  the  present,  is  traced  hy  some  writera  to  the  Swediab, 
and  is  cited  from  Ceonstedt  (IVSS).  From  Dr.  NAUMANif,  of  Leipsio,  I  leamed 
of  the  occurrence  of  the  word  in  the  Magnalia  Dei  of  Brdokmann  (1727).  After- 
ward I  found  it  in  Ebcebr'b  Aula  Subterranea  (1590) ;  and  later  iu  Gesker  oh 
Fossils  (1565),  and  in  the  Sarepta  of  MÄTTHsaiua  (1582),  which  contains  a  detailed 
description  of  iL  In  wliat  eavlier  works  the  word  occura,  and  what  was  ita  origin, 
are  among  the  questions  unanswered.     (See  further  p.  206.) 

The  introduetion  of  formiiias  on  the  basb  of  the  new  System  of  chemistry,  with 
tbe  necesaary  explanations,  constitutea  anotber  addilion.  The  formulas,  it  will  be 
observed,  while  in  principle  tboae  of  the  leadera  of  the  System,  have  some  peculiar 
featuree,  serving  to  give  them  greater  compactness  on  the  page,  and  make  them 
more  eaay  of  compariaon,  and  bringing  out  well  the  unity  and  simplicity  of  type 
among  inoi^nie  Compounds. 

In  these  and  other  ways  the  volume  bas  unavoidably  become  enlarged.  Not  a 
page,  and  acarcely  a  paragraph,  of  tbe  preceding  edition  remains  unaltered,  and  ftill 
five^ixtba  of  tbe  volume  have  been  printed  from  manuscript  copy.  I  may  bere  add, 
tbat,  notwithstanding  the  impaired  state  of  my  health,  thia  manuacript — tbe  para- 
graphs  on  tbe  pyrognostio  cnaracters  esoeptüd — was  almoat  solely  in  the  bandwri- 
ting  of  the  anÜior,  or  in  that  of  a  copyist  fi'ora  it.  Neitber  tbe  conanltation  of 
ori^nd  authorities,  the  drawing  of  eonclusions,  nor  the  putting  of  the  results  on 
paper,  haa  been  deiegated  to  anotber.  And  being  now  but  half  way  betweea  the 
flföes  and  aixties,  it  ia  my  hope  tbat  tbe  future  will  afford  another  opportunity  for 
similar  wort. 

Tbe  optical  qualities  of  minerals  have  been  but  briefly  stated,  and  in  general  for 
thoae  species  alone  which  aeemed  to  lequire  thia  addition  to  tbeir  distinctive  ebarae- 
ters,  aa  a  fall  presentation  of  them  would  have  added  much  more  to  tbe  aize  of  tbe 
volume.  Tbe  best  work  on  tbe  suWect,  and  one  containing  many  original  observa- 
tions,  is  tbe  excellent  Mineralogy  of  tteeCLoizEAux,  tbe  first  volume  of  which,  on  the 
Silicates,  was  publisbed  in  1862.  Tbe  second,  unfortunately  for  the  acience,  haa  not 
yet  appeared.  Other  works  in  thia  departraent  are  Brooks  &  Millee's  Mineralogy 
(1852);  GKAiLiCH'sVieiina  edition  of  Millee's  Cryatallography  (1856),  and  bia  owa 
Kiratallogiapbiacb. optische  Unterauchungen  (1858). 

In  classificatioB,  tbe  generd  System  remajiis  unaltered.  It  is  based  on  a  eompre- 
henave  view  of  the  charactera  of  minerals  as  apecies  in  the  inoi^anic  kingdom  of 
nature,  tbe  preeminenee  being  ^ven  to  cbemical,  tbe  next  place  to  cryatallographic,  the 
third  to  the  difierent  pbyaical  charactera.  The  author  believea  (after  having  tried 
the  so-called  natural  bistory  aystem  of  Mohs  for  two  editions)  tbat  light  from  no 
Bource  ahould  be  shut  out  where  the  relationa  of  species  and  groups  in  nature  are  to 
be  determined.  Aa  in  the  preceding  edition,  tbe  method  avoida  almoat  entirely  tbe 
diatinction,  in  most  oaaes  wrong,  founded  on  the  fact  of  tbe  base  in  oxygen  ternaiies 
or  aalts  being  in  the  protoxyd  State,  or  in  tbe  aesquioxyd,  or  in  both  combined,  and 
proceeds  on  the  ground  that  the  baaic  Clements  in  theae  and  the  other  ditfereut 
statea  are  mutaally  replaoeable  in  eertain  proportions  detei-mined  by  tbeir  combining 
power  with  oxygen.  But  while  tbe  progress  of  chemistry  and  the  kindred  sciencea 
requires  no  modlfication  of  tbe  general  plan  of  the  Classification,  but  gives  it  new 
Support,  it  bas  reiidered  many  minor  changes  necossary,  and  some  that  are  of  much 
importauce. 

Tbe  hiatorical  inquiriea  above  alluded  to  were  prompted  by  a  desire  to  place  the 
nomenclature  of  mineralogy  on  a  permanent  baais.  They  were  incident  to  a  search 
after  a  reason  for  chooMUg  one  name  ratber  than  another  from  wnong  tbe  number 
tbat  stand  aa  claimauts.  Part  of  tbe  exiating  diversity  ia  due  to  national  partiaJity, 
and  much  of  it  to  indifforence,  It  bas  become  somewhat  common  for  autbora  to 
aelect  the  name  they  like  best  witbout  refercnce  to  autbority,  or  to  reject  an  old  for 
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a  new  one  on  ao  other  ground  than  tBat  of  tiielr  prefereace.  Inereasmg  coafuaion 
m  aomeDclature  Las  consequentlj  attended  tke  recent  progresa  of  the  scieEce ;  aud 
iö  view  of  this  fact  the  novel  expedient  has  been  tried  of  endeavoring  to  esoape  Üie 
eonfusion  by  adding  one  more  to  the  aumber  of  aamea.  The  right  method  is  mani- 
festly  that  which  has  proved  o  a  es  ful  n  the  other  natural  acieacea,  viz.,  the 
i-ecognition,  ander  proper  rest  t  n  f  th  law  of  priority  ;  and  this  method  the 
aathor  liaa  amed  to  cai'iy  out 

Moreover,  it  has  seemed  h  at  th  t  the  a  nee  shouH  not  only  haye  a  systeai  of 
nomenctature,  bat  ehould  sü  o  stand  by  t ;  that,  accordingly,  the  termbation 
tn«,  which  is  promineatly  ch  ai  al  1  old  be  left  to  the  chemists,  and  that  other 
niiscellaneona  endiags  shonid,  a  ia  as  p  s  ble,be  set  aside,  or  be  made  to  conform 
to  the  System.  "With  this  in  view,  changea  have  been  made  in  accordance  with 
the  priuciples  explained  in  the  course  of  the  remarks  beyoad  on  Nomeaclature, 

In  the  preparation  of  this  volnme,  the  author  owea  mach  to  the  Cooperation  of  hia 
friead,  Prof,  GnoReB  J.  BauaH.  I^ot  Bbcsh  has  had  sole  chaige  of  the  blowpipe 
department.  Tlie  pyrognostic  charactefs  have  been  entirely  rewritten  by  him ;  and 
while  he  has  had  the  worta  of  Platthee  and  von  Koebli  always  at  band,  he  has, 
for  rnuch'  the  larger  part  of  the  species,  made  poraonal  trials  of  the  reaotions  before 
■writing  them  oat ;  so  that,  althongh  the  fecte  stated  are  not  geaerally  new,  they  atill 
are  mostly  from  bis  own  obscrvationa.  Hia  skiii  also  ia  aaaiytical  chemistry,  aad 
bis  thorough  knowledge  of  minerals,  have  eaabJed  him  to  remove  doabts,  afford  aid 
and  advice,  and  fnrnish  new  faets,  on  varioas  pomta  throughout  the  progresa  of  the 
wort.  Prot  BBase  has  also  given  the  proofe,  while  the  work  was  ia  the  press,  the 
benefit  of  bis  revision. 

I  take  pleasure  also  in  actnowledging  the  aaaiatance  of  Prof.  Ghobob  F,  Baekeb 
of  this  city,  an  excellent  cheaiist  in  bolJi  the  old  and  new  Systems,  during  the  last 
six  months  before  the  book  weat  to  presa ;  aad  later,  that  of  Sydubt  H.  Smith, 
assistaat  in  the  zoological  department  of  Yale  College. 

The  anthor  is  ander  obligaüoas  to  many  mea  of  seieaee  for  their  kind  response 
to  bis  inquiries,  and  for  aiuch  Information  in  their  lettera;  amoag  wLom  he  woald 
meation,  with  gratitude,  Dr.  Cabl  F.  Nütmann  of  Leipaig,  W.  Haidiboer  of  Vieaaa, 
Prof.  VON  KoBBLL  of  Mnnich,  Fmbdbich  Hessbbbeb»  of  Frankforton-fhe-Main,  Dr, 
G.  VOM  Kath  of  Bonn,  Dr.  G.  A.  Kenngott  of  Zacich,  Dr.  Hanns  Bruno  Gbwiiz 
of  Dresden,  Dr.  A.  Kusth  of  Berlin,  Dr.  Ä.  Kbantz  of  Boan ;  Prof.  Fobchhammbb  of 
Copeahagen,  Dr.  Ä.  E,  Nobdbnskiöld  of  Stocthoim,  Prof.  C  W.  Blomstkabd  of 
Land,  Swedea,  Mr.  L.  J.  Igelström  of  Filipstad,  Swedea,  Prof.  A.  E.  äeppk  of 
Chiistiaaia,  Norway;  Louia  S^manh  of  Paris,  wbose  lettera  were  aameroaa  and 
alwaya  valaable,  aad  whose  death,  ia  1866,  was  a  miafortane  to  thia  work  as  well  as 
to  the  Sciences  he  onitivatad  ;  Prof,  A.  DesCloizbaux  of  Paria,  Ä.  Damoitr  of  Paria, 
F.  PiSAHi  of  Paris,  Mr.  Gutbhdet  of  Paris ;  David  Forbbs,  Esq.,  of  London,  N.  8. 
Maskelybe,  Esq.,  of  the  British  Musenm ;  Dr.  F.  Ä.  Gehth  of  Philadelphia,  Prof. 
C,  TJ,  Shbpabd  of  Amberat,  Prof.  J,  P.  Cookb  of  Cambridge,  Mass.,  Prof.  C,  M. 
Warben  of  the  Technological  Institute,  Boatoa,  Prof.  T.  8.  Hunt  of  Moatreal,  Pro£ 
Jas.  0.  BooTH  of  the  U,  S.  Mint,  Philadelphia,  Prof.  H.  How  of  Windaor,  Nova 
Sootia,  Profe.  Sillimas,  0.  C.  Maesh,  A.  E.  Vebhill,  and  W.  H.  Brewbb,  of  New 
Haven,  Ct.,  W.  W.  Jeffebib,  Esq.,  of  Westebester,  Pa.,  and  Pro£  A.  Winchell  of 
Ann  Arbor,  Michigan. 

In  addition,  the  book  has  received  private  contribations  to  the  text  of  analyaes 
and  other  infoi-mation  from  P.  Coilibb,  B.  S.  Bobton,  C.  8.  Rodman,  C.  A,  Gobss- 
MABN,  C.  8.  Shasples,  Gr.  F.  Babkee,  G,  C,  Wheeleb,  and  E.  W.  Eoot. 

Among  worka  conaalted,  the  pablicationa  on  chenücat  mineralogy  of  liAMMBteBBsa 
of  Berlin,  and  especially  his  Mineralchemie,  have  afforded  great  assistance.  The 
very  fall  SLid  able  Äaaual  Reports  (or  Uebersichto)  of  Dr.  Kknngott  of  Zürich,  on 
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the  progress  of  mineralogy  froai  1844  to  1861,  and  those  of  the  Gieasen  Jahresbe- 
richt, have  beeil  freely  aiid  ccmstatiÜy  consultcd.  Much  use  has  been  made  also  of 
the  mineralo^cat  works  of  DbbCloizbäux,  Dttfrehot,  Hatjbmann,  EuErraAuPT, 
Naumann,  Haidihger,  vok  Kobbll,  KonsceAHor,  Hbbsenbkbg,  Qsjbmstedt,  Bbookb 
&  MiLLEB,  Gbbo  &  IiBTTSOM,  and  Siiepard  ;  also  tbe  valuable  History  (G-eBchichte) 
of  Mineralogy  of  VON  KoBEtL  ;  theclasaical  work  on  the  PreciouB  StonesandGems  of 
the  Ancienta  by  King  ;  and  the  varions  reccnt  American  Geological  Reports.  Among 
these  Boports,  tbe  volnme  of  tJie  Canadian  survey  foi-  the  year  1893,  containing 
extended  mineralogical  contributiona  by  Pro£  T.  S.  Hunt,  doservos  special  mention. 
Ä  flill  list  of  the  works  consulted  in  stndying  up  the  history  of  the  apecies,  and  the 
later  progresa  of  the  science,  ia  to  be  fonnd  on  pages  xxxv  to  slv  of  the  Introduction. 

In  CrystaUography,  the  aourcea  of  recent  Information  have  been  mainly  Koksoha- 
E0i''8  Mineralogie  Ensslands,  and  his  Memoira  in  the  Bulletin  of  the  St.  Peterabui^ 
Academy;  DesCloizbaux's  Miner^ogie,  and  varions  Memoira;  the  Mineralogiache 
Notizen  of  F.  HEasBNBBit«,  of  which  eight  parta  have  appeared;  Naümann'h  and 
QuENaTBDT'a  worka  on  Mineralogy ;  the  Memoira  of  Zippb,  von  Zepharovioh,  Grai- 
Licn,  A.  SoHHAur,  v.  Lang,  Zirkel,  and  Kenngott,  in  tbe  Berichte  and  Denkschrif- 
ten (moatly  the  former)  of  the  Vienna  Academy  ;  of  Dauber,  G.  Koae,  vom  Kath, 
ScHBÖDKR,  SoHAEUS,  in  Poggendorff 'a  Annalen ;  of  Wbbskt  and  vom  Kath,  in  the 
Zeitschrift  of  tbe  German  Cfeological  Society  at  Berlin  ;  of  A.  E.  Nobdknskiöld,  in 
the  (Efveräigt  of  the  Swedish  Academy ;  of  Qüintino  Sella,  in  liis  Studii,  and  in 
the  pnblications  of  the  Turfa  Academy ;  of  Miller,  v.  Lano,  MAaKSLTHB,  and  Greg, 
in  the  Philoaophical  Magazine  ;  of  Prof.  J.  P.  Cooks,  in  the  American  Journal  of 
Science.  The  Mineralogy  of  Broosb  &  Miller  (1862)  has  been  freely  nsed  again, 
as  in  tbe  preparation  of  Üie  preceding  edition. 

This  voinme  wonld  probably  be  more  acceptablo  to  some  cbemists  if  the  formnlsra 
on  the  old  syatem  were  rejected  altogether.  But  ehemisfecy  has  not  advanced  so  far 
on  tbe  new  road,  tut  that  most  mineralogical  papers  are  still  written  as  if  there  were 
no  new  System,  and  a  laegß  part  of  chemiats  would  nnderstand  the  Constitution  of  the 
species  better  from  the  old  formulas  than  from  the  new.  Moreover,  the  great  majority 
of  the  persona  who  consult  a  Mineralogy  wonld  find  the  new  formulas  and  new  ter- 
minology  quite  nnintelligible.  It  has  seemed  teaaonable  therefore  that  both  ayatems 
sbonld  be  preaented.  The  new  formulas  will  bo  more  eaaily  underatood  or  learned 
from  their  association  with  tbe  old,  and  thua  the  book  may  help  forward  tbe  views 
it  only  partJally  adopts.  The  past  Matory  of  the  work  erincea  no  aversion  to  change 
where  Üia  progress  of  aeience  requires  it. 

This  work  has  been  poated  np,  aa  fat  as  was  possible,  to  the  date  of  puUication. 
The  facta  which  have  come  to  band  too  late  for  theic  proper  place  in  the  volume, 
are  inserted  in  a  Supplement.  And  it  is  propoaed  to  make  this  the  firat  of  a  series 
of  supplementa  to  appear  from  time  to  time  in  the  American  Journal  of  Science. 

,     .,  ^„  ^^^^  JAMES  D.  DANA. 

Apnl  30,  1863.  

-From  the  Pfeface  to  the  Firat  Edition  (183?). 

*  «  *  *  *  The  Classification  of  the  mineral  speciea,  which  isbere  adopted, 
ia  strictly  a  Natural  Arrangement.  The  superiority  of  this  method  is  exhibited  in 
the  body  of  the  work,  and  in  connection  with  the  remarks  on  Chemical  Classifica- 
tions,  in  Appendix  B.  Althougb  founded  by  Mohs  on  tbe  extornal  charactera  of 
minerals,  it  exhibita,  in  a  conaiderable  degree,  the  ehemical  relations  of  the  speciea ; 
and  thoae  wbo  are  accustomed  to  prefer  a  ohemioal  arrangement  will  probably  per- 
ccivo  that,  in  additdon  to  such  qnalities  as  appear  to  reoommend  the  ebemical  metnod^ 
it  poaaessea  other  advantagea  not  loss  important. 
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of  System  haa  been  capncioitsly  lafnnged  by  a  Freneh  mraeralogist  ot  mucb  celebntj ; 
— they  aeldora  designate  any  quality  or  character  peculiar  to  tbe  mineral ;  neither 
do  they  exbibit  any  of  tbe  general  relations  of  tbe  species,  by  wbich  tte  miiid  may, 
at  a  glance,  discover  tbeir  natural  aasociations,  and  be  asaisted  in  obtmning  a  com- 
prebensive  view  of  tbe  scieiice,  On  tbe  contraty,  tbey  are  wbolly  mdependent,  and 
often  worse  tlian  immeaning,  appeUatives,  and  are  only  tolerable  m  a  very  nnadvanced 
State  of  tbe  Science,  Ab  a  necessary  consequence  of  tbis  looseaeas  of  nomenclature, 
most  of  tbe  species  are  embarraased  witb  a  largc  naraber  of  aynonyma,  a  fertile 
source  of  confusion  and  difficulty, 

As  a  remedy  for  tbis  undesirable  State  of  tbinga,  a  aystem  of  nomenclature,  con- 
structed  on  tbe  plan  so  advantageoualy  pursued  io  Botany  and  Zoology,  was  proposed 
by  tbe  author  in  tbe  fourtb  volume  of  tbe  Ännals  of  tbe  New  York  Lyceum.  Tbe 
neeessity  for.  sometbing  of  tbe  Idad  is  vcry  apparent,  and  tbe  autbor  truata  tbat  it 
■will  not  be  considered  a  need'       '  a.     *     i.     ».     »     ji. 


Front  ihe  Freface  to  tke  Second  Hdüion  *  (iSii). 

Tbe  natural  System  adopted  in  tbis  Treatise  bas  received  aucb  niodificationa  in  tbe 
present  edition  as  were  demanded  by  the  advanced  atate  of  tbe  Science ;  and  tbe 
systematic  nomenclature  bas  required  some  correaponding  changes. 

Besidea  tbe  natural  claaaiflcation,  anotber,  placing  tbe  minerala  under  tbe  piinci- 
pal  element  in  tbeir  composition,  bas  beon  given  in  Part  VIL  ;  and  various  improve- 
ments  on  tbe  usual  cbemical  metbods  bave  been  introdnced,  wbicb  may  render  it 
acceptable  to  tbose  tbat  prefer  tbat  mode  of  arrangement.      *     *     *     * 

From  tu  Preface  to  the  Third  Fdition  (1850). 

Tbis  Treatise,  in  tbe  preaent  edition,  baa  undorgone  so  various  and  extensive  altcr- 
ations,  tbat  few  of  its  original  features  will  be  reoogniaed,  Tbe  science  of  Mineralogy 
bas  made  rapid  progi-ess  in  the  past  six  years ;  cbemistry  bas  opened  to  na  a  better 
tnowledge  of  the  nature  and  relations  of  Compounds ;  and  pbüosophy  bas  thrown 
new  ligbt  on  the  principles  of  elasaiflcation.  To  cbango  is  alwaya  seeming  ficbleneas. 
But  not  to  change  witb  tbe  advance  of  science,  ia  worse  ;  it  is  peraiatonce  in  error  ; 
and,  tberefore,  notwitbstanding  the  formor  adoption  of  wbat  baa  been  calied  tbe 
Natural  History  Syatem,  and  the  pledge  to  its  support  given  by  tbe  autbor  in  sup- 
plying  it  witb  a  Latin  nomenclature,  tbe  wbole  syatem,  its  classes,  Orders,  genora,  and 
Latin  names,  bave  been  rejected ;  and  even  tbe  traee  of  it  wbich  the  aynonymy 
migbt  perhaps  rigbüy  bear  bas  been  discarded.  The  ayatem  bas  subserved  its  pur- 
pose  in  g^ving  precision  to  tbe  science,  and  displaying  many  of  the  natural  group- 
inga  wbich  chemiatry  was  slow  to  recognize.  But  tbere  are  crrors  in  ita  very  foun- 
dtrtrion,  wbich  make  it  false  to  nature  in  its  most  e^ential  poinia ;  and,  in  view  of  tbe 
character  of  these  errors,  we  are  willing  it  sbould  be  considered  a  relic  of  the  past. 

Tet  Science  is  far  irom  being  ready  witb  an  acceptablo  Substitute,  Most  chemical 
'      s  bave  been  more  artificial  than  the  "  natural "  aystem  ;  and  doubts  now  bang 


Q  New  York,  was  printed  at  the  eapeuae  of  the 
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over  some  of  iho  priuciplcs  of  chemietry  that  are  wiJest  in  tlieir  infiueuee  on  classi- 
ficatii)ii.  In  view  of  the  difficulUes  on  eitlier  side,  it  was  a  point  long  questioned, 
whetlier  to  venture  upon  &  classiflcatioa  tliat  might  be  deemed  moat  aceordant  with 
truth  amona  tlie  many  dnnbts  that  Surround  the  aubject ;  or  to  adopt  one  less  stnct 
to  Bcience,  5iat  might  serve  the  convenience  of  tlie  Student  for  eaay  reference,  and 
for  tlie  study  of  nuneralogy  in  its  economical  bearings,  white,  at  tLe  same  time,  it 
should  exhibit  many  natnial  relatious,  and  ineulcate  no  false  affiliations  or  diatine- 
tiona  of  species.  The  iatter  alternative  bas  been  adopted  ; — the  Classification  is 
offered  sitnply  as  a  eonvenient  arraugemenf,  and  not  an  exhibition  of  the  true  afBtii- 
ties  of  speeies  in  the  highest  seuse  of  the  term.  Among  the  Silicates,  however,  it 
will  bepereeivedthat  tbegroupiugs  in  the  main  are  natural  groupings  ;  and,  through- 
out  the  Wort,  special  care  bas  been  taken  to  ineulcate,  as  far  as  possible,  the  true 
relations  of  species,  both  by  remarts,  and  by  an  exhibition  of  them  in  tables.    *    * 

From  the  Preface  to  the  Fourth  Edition  (18S4). 

In  the  Profane  to  the  last  edition  of  tbis  Treatise,  tlie  Classification  of  iniiierals 
then  adopted  was  anuounoed  as  only  a  temporal-^  espedient.     The  System  of  Mohs, 


.  valuable  in  ite  day,  bad  subserved  its  end ;  and  in  Üirowing  off  its  sbackles  for  the 
more  consiatent  principles  flowing  from  recent  viewa  in  Chemistry,  the  many  difS- 
culties  in  the  way  of  perfecting  a  new  Classification  led  the  author  to  an  arrange- 
ment  which  ahould  "sorvo  tbe  couvenience  of  the  Student  without  prctending  to 
strict  scieace." 

A  ela^ifieation  on  cbemieal  principles  was  however  proposed  in.  tlie  latter  pari  of 
the  Yolume,  in  which  tbe  Berzelian  method  was  coupled  witb  crystallography  ia  a 
manner  calculated  to  display  the  relations  of  species  in  composition  as  well  as  form, 
and  prominently  "exbibit  the  various  cases  of  isomoiphism  and  pleomorpbism 
among  minerais."  The  progress  of  Science  has  afforded  the  means  of  giving  greater 
precision  and  simplicity  to  this  arrangement,  until  now  it  seems  entitled  to  become 
the  authorized  method  of  a  System  of  Mineralogy.  Whetiier  regarded  ft-om  a  phy- 
fiical  OT  cbemieal  point  of  view,  the  groupings  appear  in  general  to  bc  a  faithflil 
exhibiüon  of  the  true  affinilies  of  the  species. 

The  mind  uneducated  in  Science  may  revolt  at  seeing  a  metallic  mineral,  as 
galena,  side  by  side  with  one  of  unmetallie  lustre,  as  blende ;  and  some  Systems, 
la  accordance  with  this  prejudiee,  place  these  species  in  separate  ordere.  Like  the 
jeweüer,  without  as  good  reasoa,  the  same  works  have  the  diamoad  and  sapphire 
ia  a  common  group.  But  it  is  one  of  the  sublime  lessons  taugbt  in  the  very  por- 
tals  of  Chemistry,  Üiat  nature  reats  ao  grand  distinctions  on  lustre,  hardness,  or 
color,  which  are  mere  extemals,  and  this  truth  should  be  acknowledged  by  the  min- 
eralogist  rather  than  defied.  Others,  while  recognizing  the  cloae  relations  of  tbe 
carbonates  of  Urne,  iron,  zinc,  and  manganese  (calcite,  spathie  iron,  amithsonite,  and 
dialogite),  or  of  the  Silicates  of  lime,  iron,  manganese  (wollaatonite,  augite,  rhodo- 
nite),  are  somewhat  startled  by  fiading  Silicate  of  zinc,  or  Silicate  of  copper,  among 
the  Silicates  of  the  earths,  or  of  otiier  oxjds.  But  \he  distiaction  of  "  useful  "  and 
"useless,"  or  of  "oros"  and  "stones,"  although  bearing  on  "economy,"  is  aot 
Science.    ******** 
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INTRODUCTION. 


The  otiject  of  this  introduetlon  ia  to  sapply  sucb  tables  and  iDformation  as  will 
make  tte  work  convenient  for  use ;  and,  toward  tbis  ead,  some  explanations  of  an 
elementary  eharacter  are  included,  with.  special  refereucB  to  readersnot  femiliai  with 
chemistry  and  other  coUateral  a  ' 


1,  General  Sohehe  or  ÄaBANGBMEKi  in  the  Dbscbiptioss. 

In  the  Deseriptiona  of  Speeies,  the  characteristies  are  mentioned  in  the  following 
Order : — 1,  Crystallino  Form  and  Stracture  ;  3,  Hardness,  Specific  Gravity,  Luatre, 
Color,  Diaphaneity,  ete. ;  3,  VarietieB,  Chemiced  Composition  ;  4,  Pyrognostic  and 
other  Chemical  characters ;  S,  ander  Üie  head  of  Obaervations,  Geol(^ical  position, 
Cocalities,  Mineral  associates,  etc.;  6,  Altered  forma;  ^,  Ai-tificial  and  Fumace 
products. 


1.  A  larreä  ktter  in  a  Symbol  of  an  eleraent,  in  the  table  of  atomic  weights  whidi 
foLlows,  and  also  throughout  the  worlc  (escept  in  formulaa  after  the  new  System,  soe 
p.  xv),  signifios  two  atoma  of  the  element;  e.  ff.,  A\=2  A\  or  AI", 

3.  I>ots  over  a  si/mbol  stand  each  foi  an  atom  of  osygen  in  the  Compound  referred 
to:  e.ff.,  ÄU=3AH-3  O,  orÄl'O';  and  Ba=BaO. 

3.  The  atomic  weight  of  a  Compound  equals  the  sum  of  tbe  atomio  weights  of  its 
constitnents :  e.ff.,  fop  Äl,  the  atomic  weigh1=3  x  13-75+3  x  8^51'5  ;  for  Ba,= 
6a-5+8=76-S  ;  for  Äl  Si,  the  atomic  weißit=51-5+30=81'5. 

4,  The  atomic  ratio  for  the  constitnents  of  a  Compound  is  the  ratio  between  the 
number  of  atoms  of  the  same :  e.  ff.,  for  the  alnminum  and  oxygen  in  äJ,  it  ia  3  :  3  ; 
for  the  alumina  and  siliea  in  Sl  §i  it  is  1  ;  1,  there  being  1  of  alnmina  to  1  of  wüoa; 
for  the  alnminum,  ^icon,  and  oxygen  in  Si  si,  it  is  2:1:  5,  there  being  in  the 
Compound  2  of  ahimimini,  1  of  Silicon,  and  5  of  oxygen  (ö  dota). 

5.  The  oxygen  ratio  for  the  constitnents  of  an  oxygen  Compound  is  the  ratio 
between  the  nnmber  of  atoma  of  oxygen  in  the  different  osygen  Compounds  present : 
e.  ff.,  the  0.  ratio  for  the  alunjina  and  süica  in  äI  Si  ia  3  :  3,  alumina  containing  3  0 
and  ailica  3  0 ;  for  the  mi^esia  and  aiUca  in  Mg  Si,  the  0,  ratio  ia  1 :  3, 

6,  The  percentage  ratio  (or  number  of  parta  in  100)  for  the  constitnents  of  a 
Compound  ia  deduced  from  the  ratio  between  the  atomic  weight  of  tlie  Compound 
and  that  of  each  oonstitnent:  e.  ff.,  as  51'5  of  alumina  cxmtain  24  of  oxygen,  ao 
100  will  contdn  46-6;  or,  for  the  percentage  of  alnminum,  BV5  :  2V-5  :  :  100  : 
S3-4  ;  again,  aa  81-6  ä1  §i  contain  80  of  siliea,  hence  81'5  :  30  : :  100  :  the  ailica  in 
the  Compound,  etc.;  or  sinceÄl  Si  contain  37-5  AI+14-0  Si+40'0  O,  making  in  all 
as  bcfore  81-5,  hence  81-5  :  27-5  :  :  100  :  the  p.  c.  of  alnminum;  or  81-6  :  40  : : 
100  :  the  p.  c.  of  oxygen;  etc. 
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ALÜMTBDJf,  AI 


AHTiuoNr  (Stibiiim),  Sb 


Antimonio  add,  Sb 
SuIplL  Aatim.,  SbS' 
Aeqentdm,  Äg  (Bilver) 


Arsenoua  flcid,  Sa 
Arsenio  aräfl,  Ss 
SulpJiitJ  of  A.,  MS' 

Auütrar,  An  (Gold) 

Bakium,  Ba 
Barjftn,  Ba 

Beryllium,  Be  (ffluc 


m) 


BlSMCTH,  Bi 

Osjd  ofBiamutli,  Bi 
BOBOH,  B 

Boric  acid,  B 
BRoraNE,  Br 
Cadmidm,  Cd 
CssinM,  Ca 
CjiLCiüu,  Ca 

Lime,  Ca 
Oahbon,  C 

Carbonio  aeid,  ö 
Cesiüm,  Ca 

ProtosydofC,  Ce 
Chlomnb,  Cl 

HydrocMor.  aoid,  H  Cl 
CnKcatruM,  Or 

Oxyd  of  Chromjum,  Sr 

Chromic  acid,  öc 

COBALT,  Co 


TABLE  OF   A 

TOMIO   WEIGHTS. 

13-16 

Cteyd  of  Cobalt,  Co 

87-5 

(0  21-34) 

51-ä    (0  4e'6) 

CoLüMBi™,  Cb  (Wioljram) 

94 

2a 

Columbic  add,  Ob 

134 

(0  29-85) 

46 

COPPER  (Cupium),  Ou 

31-7 

63 

Subosjd  of  Oopper,  6u 

71-4 

(0  11-20) 

-JO       (S  28-24) 

Osyd  of  Oopper,  Öu 

39-7 

(0  20-15) 

08 

DlDyMiuit,  D 

48 

75 

EsßlUM,  E 

6e-3 

99 

Ebkeum,  Fe  (Iran) 

28 

15        (0  Si-TS) 

Protoijdüf  Iran,  Fe 

33 

(0  22-22) 

23        (S  39-03) 

Sestmioxjd  of  Iron,  Se 

80 

(OSO) 

FmoRiHBi  F 

19 

68-S 

Hydrofluoricacid,  HF 

20 

(P9B) 

76-5    (0  10-45) 

Gluoinüm  (Beryllmm),  Be 

4-7 

4-7 

Gltieina,  Be 

12 -T- 

(0  63) 

12-7     (0  63) 

Gom  (Auram),  Au 

19S 

10 

HYBKABGiTKDIM,  Hg  (Metcury) 

100 

34       (0  10-24) 

HrDHO&m-,  H 

1 

11 

Wator,  3 

9 

(0  88-89) 

35       (0  68-67) 

ISBIDM,  In 

36-9 

SO 

lODINE,  I 

137 

66 

iRroruJi,  Ir 

99 

33 

lEON  (Ferrum),  Fe 

28 

20 

Protosyd  of  Iron,  Fe 

36 

(0  22-22) 

28       (0  28-57) 

Sosquioxyd  of  Iron,  S*e 

80 

(OSO) 

6 

Kalium,  K  (Potaasium) 

39-1 

22 

PotaBsa,  fi, 

47-1 

(0  16-98) 

46 

Lanthahuk,  La 

46-4 

54      (0  14-81) 

Pratoxyd  of  L.,  La 

54-4 

(0  14-7) 

35-4G 

103-5 

se-4s 

Oxydoflead,  tb 

111-5 

(0  7-17) 

26-24 

LiuH,  See  Caloidm. 

76-43(0  31-38) 

Lithium,  Li 

V 

50-24(0*7-77) 

Liaia,  Li 

16 

(0  53-33) 

29-B 

Mabsbsiim,  Mg 

12 

0-4660 

0-9SSO 

1-3980 

1-8640 

2-3301 

2-7961 

3-2621 

S-7281 

4-1941 

0-S478 

0-6950 

1-0434 

1-3913 

1-7391 

2-0869 

2-4347 

2-7835 

3-1304 

0-1046 

0-2Ü91 

0-8137 

0-4183 

0 

5238 

0-Gä74 

0-7320 

0-8366 

0-9411 

O-GS 

1-20 

1-89 

a-52 

8 

15 

3-78 

4-41 

6-04 

6-67 

0-3867 

0-5714 

0-8571 

1-1428 

1 

4285 

1-7142 

1-9909 

2-2857 

2-5714 

0-7273 

1-454S 

a-1819 

2-9092 

3 

6366 

4-3638 

5-OSll 

5-8184 

6-5457 

0-31 38 

0-6276 

0-B414 

1-35S2 

1 

5690 

1-8828 

2-1987 

2-5105 

2-8343 

0-4777 

0-9554 

1-4331 

1-9008 

2 

3885 

2-8662 

3-33S9 

3-8219 

4-3993 

0-2133 

0-4266 

0-6400 

0-8633 

I 

0867 

1-3800 

1-4933 

1-7066 

1-9300 

0-1130 

0-3340 

0-3360 

0-4480 

0 

5600 

0-6720 

0-7840 

0'89G0 

1-0080 

0-2015 

0-4030 

0-8045 

0-8080 

1 

0075 

1-2090 

1-410S 

1-6130 

1-8136 

0-2223 

0-4-144 

0-6666 

0-8888 

1 

1110 

1-33S2 

1-5554 

1-7776 

1-9998 
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TABLE  OF   ATOMIC   WEIGHTS, 


Magneam,  % 

20 

(0  40) 

Soda,  Sa 

Sl 

(0  25-81) 

Mamoasese,  Ma 

21 -5 

Stakhüm,  Sa  (Tin) 

59 

ProtoxydofM,,  äln 

36-6 

(0  2 

2-53) 

Oiyd  of  Tin,  Sn 

15 

(0  21-22) 

SesquiosydofM.,  Hn 

10 

[0  CO-38) 

Stididm,  Sb  (Acemour) 

12a 

Mbeoübt  {Hrdrargyrum),  Hg 

lOO 

Antimomoua  addj  gb 

146 

MOLYHDB^HOT,  Mo 

46 

Antimonic  auid,  Sb 

163 

Moljbdic  acid,  Ho 

10 

(0  3 

1-28) 

Snlph.  Antim.,  SbS" 

no 

(S  28-34 

Hatetüji,  Na  (Sodium) 

23 

Strontium,  Sr 

43-1 

Soda,  Sa 

31 

(0  25-81) 

Strontia,  Sr 

61-7 

(0  16-46) 

moKEL,  m 

29-5 

Sdlphub,  a 

16 

ProtosydofNickei.S'i 

31 -S 

(0 

1-33) 

Sulpburio  aoid,  S 

40 

(O60) 

JTlOBluM  (Cdlumbmm),  Ob 

94 

Tantaltm,  Ta 

132 

Columbic  acid,  Gb 

134 

(0  29 -35) 

Taatalie  acid,  f  a 

222 

(0  18-01) 

NiTROGBJf,  N 

14 

TütLrRiDM,  Te 

64-1 

NItrio  add,-S 

54 

(0  1401) 

Thallium,  T1 

203 

NH'O 

26 

TnoKiDM,  Tli 

119 

OaiiruM,  Oa 

S9-5 

Thoria,  th 

135 

(0  11-84) 

OXYSBN,  0 

59 

PAItADIUM,  Fd 

53 

OsydofTiQ,  Sn 

75 

(0  21-33) 

Phosphorus,  P 

31 

TiTABiuM,  Ti 

35 

Pliosphoric  aoid,  f 

Jl 

(0 

6-34) 

Titanic  acid,  IH 

41 

(0  39-02) 

Platinüm,  l'i, 

98-9 

93 

PHMBtlM,  Pb  (Lead) 

103-5 

TimgBtio  acjd,  W 

jie 

(0  20-69) 

OsydofLead,  tb 

111-5 

(0 

7-11) 

Uhabidm,  tr 

59-4 

POTASSlUM  {Kalium),  K 

39-11 

ProtosydofU.,  0 

67-4 

(0  11-87) 

Pota';';^  K 

41-1 

(0 

e-98) 

Sesquioxyd  of  U.,  © 

142-8 

(0  16-8) 

Qül''KmYBR(Hydrargjram}Hg  100 

7AHAI>:mf,  Y 

68-5 

Ua  DiüM  Rh 

53as 

WOLITRAMIDM,  W  {TuDgBtan) 

92 

EuBiriuM  Ph 

85-4 

TungBtio  acid,  "W" 

110 

(0  20-69) 

PUTHBNH,lf    Pu 

52-ie 

TiTBimt,  Y 

32-18 

-.ELEMUM    S 

33-6 

Ttttia,  t 

40-1 

8  (0  19-16) 

SILI   lUM    S 

14 

ZiNO,  Zn 

32-53 

SlllUi,   &. 

30 

(0 

3-33) 

OsydofZinC,  2n 

40-53  (0  le-'W) 

,-,lLYBR  (Argentum),  Ag 

JOS 

ZiBOONiuu,  Zr 

44-8 

SopiüJU  (Natrium),  Na 

. 

Zircoaia,  Xr 

60-8 

0  (0  26-31) 

Li        0-5333 


1-7778     2-666T     3-5558  4-444S  5-8334  6-2223  7-1II2  8-000! 

0-S396     0-5094     0-6182  0-8491  1-0189  l-lSSl  1-3685  rB33S 

1-0666     1-5999      a-1333  2-6666  3-1998  3-7331  4-2664  4-7997 

Mg       0-40        0-80        1-20         1-60  200  2-40  2-80  3-30  3-60 

,  Stn        0-2253     0-4501     0-6760     09014  1-1267  1-3521  1-E77*  1-8028  2-0281 

Hn       0-3038    0-6076    0-0113     1-2151  1-5190  1-8221  3-1266  2-4304  2-1341 

2-9628  3-1035  4-4442  5-1849  5-9256  6-6663 

1-0824  1-2905  1-5486  1-8067  2-0648  2-3229 

2-2536  2-3110  3-3804  3-9438  4'5072  5-0106 

0-2870  0-3581  0-4304  0-5022  0-5140  0-6467 

2-1833  2-6666  32000  3'1383  42666  4-8000 

0-6183  0-1129  0-9275  1-0821  1-2361  1-3913 


0-1407 

1-4814 

2-2221 

0-2581 

0-6162 

0-1143 

0-6634 

1-1263 

1-6902 

0-0111 

0-1435 

0-3152 

0-5833 

1-0666 

1-6000 

0-1545 

0-3091 

0-4631 
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XIV  IHTEODUOIION. 

Thepercmtaffe  of  oxygen  in  each  of  the  oxjgeii  compovmds  enuroerated  io  the 
preceding  table  of  atoraie  weiglits  is  atated  in  parentheses  öfter  the  atomic  weight  of 
the  Compound  ;  and  the  pereentage  of  sulphur,  in  the  same  manner,  after  the  atomic 
weight  of  man  y  of  the  sulphida. 

7.  The  atomic  ratio  m  calctilaled  from  Ihe  pereentage  ratio,  hy  dividing  each 
number  hy  the  atomic  weight  of  the  constitaent :  the  pereentage  ratio  of  AI  and  O 
in  almnina  being  53-4  :  i&'ß,  53-4~I3-75  givea  3-93,  and  46-9-h8=6-85  ;  whence 
the  ratio  3'93  :  5'85,  which,  by  dividing  the  lai^er  by  the  smatler,  is  found  to  equal 
1  :  1'5  or  2  :  3,  which  is  the  atomic  ratio  of  the  aluminum  to  the  oxygen. 

Fot  the  eompottiid  Sl  Si,  the  pereentage  of  siUca  and  alumina  is  36-8,  63-3  ; 
■whence,  dividing  the  former  by  30  (at,  w.  of  silica),  and  the  latter  by  51*5  (at.  w.  of 
alumina),  the  ratio  obtained  is  1  :  1,  the  Compound  consisting  of  1  of  each  alumina 
and  silica ;  or  taking  the  petcent^e  for  the  Silicon,  aluminam,  and  oxygon  in  the 
same,  and  dividing  them,  respectively,  hy  14,  13-75,  8,  the  ratio  deduced  wonld  he 
1:2:5. 

8.  The  ratio  of  alumina  and  silica  in  a  Compound  may  also  be  obtained  by  com- 
paring  the  amounts  of  osygen  in  the  percent^es  of  the  constituenla.  Täte,  e.  g., 
a  Silicate  of  alumina  consisting  of  5i  8Ö'S,  äl  83-3^^100,  If  100  of  eilioa  contaia 
63-33  of  oxygen  (see  table)  then  38-8  will  conUiii  36'8x '5333  or  19-625  (since  100  : 
36-8  ::  53-33  i  the  required '  pereentage) ;  so  if  100  of  alumina  contain  46-6 
of  oxygen,  63-3  will  contäu  46-6  X '632  or  29-4Ö;  now  19-625  :  29-45  {the  ratio 
obtained)=3  ;  3 ;  and  since  silica  contains  2  of  oxygen  and  alumina  3,  it  foüows 
from  the  rosult  of  the  caiculation  that  the  Compound  contains  1  of  silica  to  1  of 
alumina,  or  has  the  formula  äl  Öi.  This  is  the  usual  method  of  caloulating  the  ratio 
of  the  constituents  in  the  case  of  oxyds.  It  involvea  multiplications  of  the  peroent- 
:age  of  each  of  the  constituents  by  the  pereentage  of  oxygen  for  that  constituent ; 
aad  in  order  to  fecilitate  theae  multiplicationa  a  table  is  given  below  the  table  of 
.atomic  weights,  contaming  multiples  of  these  oxygen  percentages  for  each  of  the 
'digits  1  to  9. 

9.  The  letter  R  is  used  as  a  general  symbol  for  any  element ;  fi,  for  protoxyda  in 
.general ;    B,  for  seaqnioxyda  in  general. 

10.  In  the  formula  3  Öa^  Si+ä!"  Si',  the  prefis  3  applies  to  the  whole  Öa'  §i  (or, 
in  general,  to  all  hefore  the  firet  comma,  or  firet  +  or  — ) ;  but  the  small  "  only  to  Ca, 
it  aignifying  2  Ö3 ;  and, in  the  second  i>art^  the  amaU  '  aigiiifiea  that  there  are  2S1, 
and  the  small  ',  3  Si.  The  oxygen  ratio  for  the  Öa  and  Si  ia  the  first  part  ia  1  ;  1, 
there  being  2  Ca  to  1  8i,  2  Ca  aa  well  as  1  Si  containing  2  0  ;  and  in  the  second  part 
it  is  1  :  1,  there  being  3  SI  to  3  Si  The  oxygen  ratio  for  the  whole  Ca,  äl,  Si  in 
,the  formula  ia  6  :6  :  12=1  :  1  :  2_;  andfor  the  Oa+ SI,  Si  itis  1  +  1  :  2  or  1  :  I. 

In  the  formula  {\  Ca'-f^  Sil"  si',  the  index  '  signifiea  2  of  all  within  the  paren- 
thesis.  The  oxygen  ratio  of  ttie  part  in  tbe  parenthesis  is  1  :  1,  there  being  i  Ca' 
■■to  \  SI ;  the  O.  ratio  for  Ca,  äl,  Si,  in  the  formula,  is  1  :  1  :  2 ;  and  for  Ca+äl,  Si,  it 
ia  1  :  1.  Thus  the  two  formulas  here  explained  express  identically  the  same  Consti- 
tution. 

There  are  many  Compounds  allied  to  the  above,  for  example  :  {^-idgä+^Sl)"  Si", 
,(^  i'e'+i  Äl)'  Si',  (^  Mg°+|  *'e)'  Si',  etc.  The  symbol  R  is  used,  m  the  manner  above 
■explained,  in  writing  a  general  formula  for  the  group  containing  these  and  other  re- 
^lated  compounda;  as  {JK'+^B)'  Si^  So  fi  C  is  a  general  symbol  for  any  carbonato 
of  a  protoxyd — whether  of  üme,  magnesla,  oxyd  of  zinc,  or  any  other  base. 

H.  In  the  preceding  table,  and  througliout  this  volnme,  except  under  the  sulphur 
Compounds,  As,  Sb,  Bi,  Ni,  P,  in  formiSas  under  tho  old  sjstera,  would  be  raore 
■eorrectly  written  Asi,  Sbi,  Bia,  Ni„  Pa,  or  is,  Sb,  Bi,  Ni,  P.  The  atomic  weighta 
.of  these  elements  in  the  table  are  double  the  valne  which  is  often  given  them  in  the 
'o!d  syatcm. 
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13.  Binary  eom.pound$  are  thosQ  cönsiating  of  elements  of  two  tinds,  thoae  of  one 
kind  negative  to  tLe  other :  e.  ff.,  magnesia,  Mg  0,  consistiDg  of  magnesium  and 
oxygen ;  water,  H  0 ;  silicic  acid,  or  ailica,  8i  O' ;  pyrite,  Fe  8'. 

Ternar)/  Compounds  (callod  also  aalts  and  double  binaries)  consist  of  elentents  of 
tbree  kinds,  (1)  basic,  (2)  addte,  (3)  addiße,  Thus  a  siücate  of  limo  and  magnesia 
(or  ealdmu  and  magnesium)  conttäns  (1)  calcium  and  magneaimn,  (2)  ailicon,  (3) 
oxygen ;  Bulphate  of  lead  containa  (1)  lead,  (3)  aulphur,  (3)  oxygen ;  tlie  anlphanti- 
nionito,  jamesonite,  oontains  (1)  lead  and  iron,  (2)  antimony,  (3)  snlpliar. 

13.  Polymerea  are  distinct  substances  that  are  atomically  multiples  of  a  common 
type.  Tims  the  Compounds  2  #  H°,  3  6  H',  4  9  ff  (generally  written  ^'  W,  6=  H", 
6'  H'),  aro  polymeies  of  Q  W. 

14,  The  following  prineiple  is  of  great  importande  in  connection  with  the  chemicai 
Constitution  of  inoi^nic  componnds,  and  although  explained  briefly  elsewhere  (pp, 
1-3  and  302),  deaerves  to  be  formally  stated  in  this  place  : 

The  replacing  power  of  the  elements  is  in  proportion  to  tkeir  combinin ff  power,  this 
comhining  power  häng  rechomd  in  numher  of  atoms  of  oxygen  (or  aulpkur,  or  the 
acidific  dement,  whatever  it  may  be). 

Tho  line  A,  below,  conttdns  tbc  formulas  of  tbe  diffeient  kinda  of  osyds ;  B,  the 
same,  divided  eacb  by  its  number  of  atoms  of  oxygen  (that  is,  seserally,  for  tbe  suc- 
cöSsive  members,  by  1,  3,  2,  S,  8,  7,  4),  by  wbicb  division  they  are  redaeed  to  t!ie 
protoxyd  form ;  C,  the  basic  elements  without  the  oxygen ; 


RJO 

IliO 

ESO 

EiO 

ElO 

EiO 

Si 

Ei 

E» 

E* 

E^ 

Ei 

Äccording  to  tho  above  law,  the  R,  R^,  R*,  etc.,  in  the  last  line  are  mutnally  replace- 
able,  1  for  1,  although  in  atoraic  weight  there  b  a  Variation  from  1  to  ^.  They 
represent  difierent  atatea  in  which  elementa  may  exist,  and  have,  to  a  certain  extent, 
independent  elementrlike  relations.  In  souie  cases,  as  in  iron,  four  of  theae  statea 
are  repreaented  in  a  singlo  element,  the  Compounds  (l)  Fe  0,  Fe  8,  (2)  Fe'  0',  (3) 
Fe  9',  (4)  Fe  0^  containing  thia  metal  in  the  four  states  Fe,  Fe^,  Fe*,  Fe^ 

These  different  states  of  elementa  are  best  designated  in  the  symbol  by  the  letters 
of  the  öreek  aiphabet,  aa  thus  the  confusion  arising  from  the  conflicting  numbera 
for  atomic  weiglits  and  combining  relations  are  ayoided.  The  above  lines  A,  B,  C, 
thus  written,  will  bocome ; 


13R0 

2,.R0 

5JE0 

3tR0 

T^RO 

ffßO 

yRO 

JRO 

tRO 

^RO 

ßR 

yR 

m 

,R 

iS- 

In  each  table  the  line  E  is  like  C,  escept  in  the  addition  of  0 ;  and  the  lin''  A  is 
equivalent  to  B  multiplied  for  the  aucceasive  membera  by  the  numher  of  atoms  of 
oxygen  in  the  oxyds,  that  is,  aeverally,  by  1,  8,  2,  6,  3,  V,  4.  Examples  of  the  use 
of  these  aymbols  are  unnecessary  bore,  as  they  occur  on  the  pagea  referred  to,  and 
throughout  the  volume, 

15,  In  the  atatements  of  analyses  throughout  thia  volume,  the  use  of  brackets 
enclosing  figures  iroplies  that  tho  aubstanco  referred  to  was  determiaed  by  the  loaa. 

JVew  System  of  Chemiatry,  In  the  new  System  of  Chemistry  many  of  the  elements 
have  their  atomic  weighta  of  double  the  valne  given  in  the  preceding  table,  and  their 
Symbols  are  accordingly  written  with  a  barred  letter,  as  follows  : 
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16.   Table  of  ÄtomAc  Weiffkts  according  to  tke  New  & 


AJuminum,  AI 

21-5 

Gluciuum,  Be 

Antimoay,  Sa 

123 

Gold,  Au 

Argentum,  Ag 

lOB 

HjdrargjTum,  Hg 

Araenie,  As 

75 

Hjdrogeu,  I[ 

Aurum,  Au 

196 

lodine,  1 

Barium,  Ba 

137 

Iridium,  Fr 

9-4 

Irou,  ¥e 

Biemuth,  Bi 

210 

Lanthaniim,  ta 

Boron,  Bo 

ll'O 

Lead,  Pb 

Bromiue,  Br 

SO 

LitMiim,  Ei 

Cadmlum,  B<1 

113 

Magnesium,  Mg 

Caisiura,  Cs 

133 

Calcium,  ea 

40 

Merciiry,  Hg 

Catlxiii,« 

12 

Molybdenum,  Mo 

Cerium,  -ee 

93 

Wickel,  Ni 

Chloiine,  Ol 

36-40 

Nitrogen,  Ni 

Chcomimn,  6r 

52-48 

Osmium,  Oa 

Oobalt,  eo 

59 

Osygen,  0 

188 

Palladium,  Pd 

Copper,  eu 

63-4 

Phosphonis,  P 

Erbium,  Eb 

112'e 

Piatinum,  Pfc 

Fetrum,  5o 

58 

Plumbum,  Pb 

Fluoriae,  F 

19 

Potassium,  K 

Rhodium,  Bli 
Rubidium,  Bb 
Ruthenium,  Eu 
Selenräia,  Se 
Silicon,  Si 
Silviir  Ag 
Sil  um  Hl 
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The  elements  in  the  preceding  table  wJiose  atomic  weights  are  not  doabled  (or 
■wHeL  Lave  not  barred  letters  in  the  Symbols),  are  bydrogen ;  gold,  siker ;  the  aikali 
metals,  potassium,  et«.;  the  araenie  group,  arsenie,  antimoay,  bismnth,  nitrogen, 
phosphorus,  with  borou  ;  the  chlorine  group,  chlorine,  bromine,  iodine, 

17.  In  the  combinations  bctween  elements  of  the  former  series  oecur,  bydrogen 
being  taten  as  the  unit,  the  ratlos  1  :  1,  1  :  3,  1  :  5  ;  and,  with  reference  to  the  odd 
numbers  1,  3,  5,  these  elements  are  called  perissads.  While  in  the  combinations 
between  olementa  of  the  latter  series  occur,  taking  the  same  unit,  the  ratlos  2  :  3, 
3  :  4,  2  :  6 ;  and  these,  in  view  of  the  evm  numbers,  are  called  artiads.  The  worda 
«epidaie  and  apTios  were  the  words  for  odd  and  even,  numbers  in  anoient  arithmetic 

18.  As  oxygen  is  one  of  the  donbled  elements,  a  protoxyd  of  a  perissad  must  con- 
tain  2  of  the  latter ;  and  ■wator,  aceoidingly,  has  the  fonnöla  Hs©,  potash  Ks9,  soda 
Naa©,  etc.  But  the  protoxyda  of  elements  of  the  other  series  have  simply  the  Sym- 
bols Mgö  for  magnesia,  ©aö  for  lime,  ote. 

19.  In  the  formulaa  of  the  salts,  or  Urnaries,  instead  of  dividing  tbe  oxygen 
between  the  aeidiflc  and  basio  elements  (thns  maMng  the  acid  and  base  in  the  eom- 
pound  distinct,  as  in  tbe  old  System),  the  symboI  of  each  of  the  elements  is  placed 
separately.  lius,  läg'Si  becomea^Mg,  &,;  or,  in  the  method  of  writing  adopted 
in  this  wort,  Si]|0,lMg,. 

20.  It  is  held  tbat  in  some  classes  of  Compounds  only  part  of  the  oxygen  serves 
to  unite  the  acidic  element  (Si)  to  tbe  basic  For  example,  for  Äg  Si  the  for- 
mnla  is  9i0||05l|ä%,  only  two  of  the  three  of  oxygen  being  regarded  as  unüing  oxy- 
gen.    To  explain ; 

20.  As  ailieon  eombines  with  20,  and  20  are  equivalent  to  4  H ;  and  magnesia,  or 
any  protoxyd,  with  10,  which  eijuals  2  H  ;  the  combining  ebaracter  of  Silicon  is  repre- 
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aented  by   Si    ,  ani]  that  of  magnesium  by  11 — 5fg — II,  Silicon  baTing/oiirbondscf 
/    \ 
H  H 

attraction  (being  tterefore  a  telrad),  and  magnesium  tioo  (it  liciog  a  dyad).     Combi 
H         HII 
\   /       X 
iiing-  the  two  matcs  Si  Mg.     Substituting  &  lor  2  H  in  thc  diagram,  it  bccomes 

A     ^  Vi^ 

Q=Bi        Mg ;  in  wMcb  only  two  Q  unite  tlie  Mg  and  Si,  one  &  being  combincd 

V 

alone  with  tbe  Si.     Hence  tlie  form  of  tlio  above  formula,  Si  ©llOsJJig. 

If  tlie  silica  is  combined  with.  two  of  magnesia  {using  thn  langoage  of  the  old  Sys- 
tem), the  diagram  b 


Mg  Si  Mg;  and,  siiliBtitutingoxygeiiasbefore,  Mg        Si        Mg.     Hera 

\/\/  \/V/ 

irn       Hii  _  e      e 

all  thc  oxj'gea  ia  uniting  osygen,  and  the  formnla  ia  aeoordingly  Si|0.|Mgi. 

21.  Thß  number  of  atoms  of  uniüng  oxygen  is  eqval  to  tm  numher  of  bonds  of 
attraotkm  iti  the  basic  or  «cidie  element,  aecordmg  as  the  former  or  latter  has  the 
smaller  nwmber.  li,  in  the  case  of  a  Compound  containing  one  of  silica,  the  base  is 
one  of  aprotosyd  (on  the  old  System),  there  are  two  böndaof  attraction  in  the  protr 
Oxyd,  and  therefore  0a  is  the  uniting  oxygen,  one  O  remaining  with  the  Si-  Ii  the 
baae  is  two  of  a  protoxyd  there  are  foar  bonds  of  attraction  in  the  basic  element  (as 
well  as  the  acidic),  and'  the  uniting  oxygen  is  0..  If  the  baae  ia  türee  of  a  protosyd, 
or  one  of  a  sesquioxyd,  the  silica  then  has  the  smaller  number  of  bonds  of  attraction, 
namely  but /owr,  and  the  uniting  oxygen  will  he  0«  the  reat  being  united  with  the 
hasie  element  aad  not  tbe  Silicon;  and  it  carmot  exoeed  tbis,  however  mnch  the 
amount  of  base  be  increased,  it  being  determined  by  the  greatest  number  of  band»  of 
attraction  common  to  the  two,  the  basic  and  acidic  elements,  With  two  of  silica  the 
bonds  of  attraction  will  be  eight,  and  ao  on. 

33.  The  rule  aboye  given  may  be  also  stated  in  terms  of  the  oxygen  of  the  base 
and  acid  in  the  old  System  :  the  number  of  atoms  of  uniting  oxygen  is  donble  the 
iiurabei'  of  atoms  of  oxygen  of  the  base,  unless  the  number  of  atoms  of  the  base  ia 
greater  than,  that  of  the  acid ;  and  in  this  latter  case  it  is  double  the  number  of 
atoms  of  oxygen  in  the  acid.  In  the  former  case  the  formula  ahould  liave  the 
non-unitirig  0  after  the  symbol  of  the  acidic  element  (after  Si  iß  a  Silicate,  S  in  a 
sulphat«,  etc.)  ;  in  the  latter,  it  is  written  after  that  of  the  basic  element.  In  tho 
former,  the  acidic  element  makea  the  left  part  oi  t)ie  formala  ;  in  the  latter  the  formaJa 
is  tumed  about,  and  it  maJcea  the  riffht  part.     8oe  for  esamples  of  the  latter,  p.  863. 

33.  For  the  sulphur,  selenium,  and  tellurium  Compounds  {that  is,  sulphida,  etc.), 
the  formulas  are  like  thoae  of  tbe  oxygen  Compounds,  except  that  S,  Se,  or  5e  is 
substituted  for  0.  So  also  for  temaiy  fcorids.  In  somc  oxygen  Compounds  (topaz, 
etn.)  0  is  replaced  in  part  by  Fa  (or,  as  the  aymbol  for  fluonne  may  then  be  written, 
¥) ;  and  in  a  few  others,  by  Cli. 

34,  In  the  new  system  the  expressiona  on  p.  xv,  /3R,  jR,  äK,  sR,  etc.,  become 
0H,  yK,  ätt,  ett ;  or,  in  the  case  of  perissads,  /SR,,  7R1,  etc.  As,  äs,  and  B  of  the  old 
System  become  Asi  0>,  and  B,  08  in  the  new,  and  As  and  B  are  not  monads,  these 
formnias  are  equivalent  nnder  the  new'  System  to  3  pAs  0,  8  ßB  0. 

25,  The  Classification  in  this  work  is  based  on  the  foUowing  Classification  of  the 
elements,  a  partial  exhibition  of  which  is  preeented  beyond  on  pagea  1-8,  and  203.. 
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Seiies  I. 

Potaasium  Sodrara,  Chesium, 
ßubidium  L  tliiiim,  Tlialljum, 
Hidrtg.'n  Sher,  Gold. 


INTEODTJCTION. 

Clasnßcation  of  ihe  ElemcnU, 
Serlea  II. 


Grocp. 


Nitrogeu,  Phosphorus,  Arsenic, 
Antimojir,  Bismuth,  Colum- 
bium,   Tantalum,   in  the  JE 


B.  ÄrHais. 
.   SULPHUE  Ghoup. 


Sulphur  (iB),  Seleüium,  Telluri- 
rium,  Molybdenuin ;  alsosFe, 

2.  Oabbos-Silioon'  Geoup. 


Chlotine,  Bromine,  loäine. 


B.  Fenssad  (or  ArUad). 
Fluoriae. 


a.  Iboh  Sdb-öroup. — Platinuiii, 
elc,  Copper,  Lead,  etc.,  Iroo, 
Gobalt,  ZiBC,  Oadmium,  Nic- 
kel, Mangaueae,  Ohromiam, 
TungBlen,  eta,  CeriniQ,  Yctii- 
um,  6to.,  Mogaasium,  Oalciiini, 
Strontium,  Botium;  also  11,, 
E,,  Na,,  eta 

J.  Aluminum  SnB-GHOüP. — Älu- 
miiiumCÖAl):  also /JFe,  (3S&1, 
«er,  ^B,  etc.' 

2.  TinGeoüp. 

Tin,  Titanium,  ZirRonium,  Tho-   Carbon,  Silicon ;  also  7S,  jSe, 
rima ;    also  yB.^,  yS%   j-Mn,  " 

y^o,  j-Pb,  j'öu,  eta 

This  Classification  assames  that  the  metal  iron,  fov  example,  when  in  the  deutoxyd 
atatc,  isof  tbeaamegroupwith  titaiiinm  ov  tin  in  tbedeutoxyd  siate;  that  chrominm, 
molybdenum,  etc.,  in  the  tritoxjd  atate,  helong  to  the  aame  group  with  sulphur,  sele- 
nium,  boroB,  etc.,  in  the  ttitoxyd  atat« ;  and  further,  thafc  whüe  Silicon  and  the  ele- 
ments  of  the  tin  group  are  unqucstionably  allied,  tiie  latter  are  basic  to  the  former 
in  all  combinations  of  the  two. 

In  the  earlier  part  of  the  volume,  the  forranlaa  on  the  new  System  are  not  given. 
Examples  of  the  aeveral  kinds  under  each  of  the  subdivisione  are  here  presented, 
and  from  them  the  Student  will  easily  supply  those  here  omitted. 

26.  SvZphidSt  Tellurids,  Selemds,  Arsermds,  Aniimomds,  Bismuthids,  The  fol- 
lowing  are  the  formulas  of  species  from  the  Usts  onpages  2,6,  34,  84,  85,  eaeh  being 
indicated  by  its  number  instead  of  its  name.  The  atomic  weights  of  the  snlphur 
and  arsenic  groups  in  the  new  System  are  relatively  the  mme  with  those  that  are 
used  in  the  aections  beyond  on  the  Sulphids,  those  of  the  arsenic  seriea  eraployed  in 
these  sections  being  half  less  than  are  given  in  the  table  on  pagea  xii,  xüi. 


26.  ASs  S, 

27.  ASä  S, 

3*.  Mo  S, 

35.  Ag.Sb 

36.  Ag,5  Bl 

S7.  eu=  ASü 

40.  Ag,  S 

i\.  (Ae„  Fb)  S 

44.  i-bS 

45.  PbSe 

46.  (Pb,  eu)SG 

47.  (Pb,  Hg)  Se 

48.  PbTe 
48.  (eu,  Fe)S 

66.  ZcS 
68.  Ag^Ts 
61.  euS 

6a.  (eu,  Ag,) 
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xix 

2eo S+eo S„  or  (ßo,  y Co)a  S,            94.  Pe  (S,  Aa)„  or  y¥e,  (S,  Ae), 
(60,  ¥e,  m)  As„  or  yR,  S,                    98.  (Ags  Auj)  Te^ 
■eo  {S,  As)s,  or  j^o»  (S,  Aa)»              100.  eu  B 

Sb,  9,(946«             113.      A3,S|S,|Pb, 
Biä84S4eu             IIT.          Sb,IS4(AgOä 
Sb.S,|S,|f^             118.         A34B4{Ag,), 
A8,S,|9»|Pb             119.         8b4S4(eu,  Pb)= 
Sb,S4S,|Ag,            121.          B148,ieu, 
A8=9||9,|eu|           132.         Bb4S4Pbs 
Sb,  S|S4(Pb,  A^i,)»  128.  (Bl„9b)lS.lPb, 

135.      (Gu,  eto.,  Sl|S.||(Sb„  A3.) 
121.      (eu,  Fe),  S194Aaa 

138.  (Pb,  SfS.ISb, 

139.  Pb.S,jS„|(Sb^As,) 
ISO.         (Ag,)6S,lS4Sb, 
131.{Ag„ei.),.S,IS„KSb,  +  As=) 
132.              Aa,9,|[84eu 

hlorids,  Brovnds,  lodids.      For  the  Chlorids,  Broruids,  Jodids,  p.  110,  the 
'  are  examples  of  tlie  new  forraulas  : 

HgjOl,                       142.  AgBr 
K  Ol                           143.  Ag  r 
KaOl                          144  ög,Ij 
NH4CI                      145.  PbOl, 

Ag  a                 US.  Pe,  a„ 

in.  (K;,  We>Cl5+4aq 
148.  (ea,Mg)01,+4aq 

iBo.  Pb(ici,+ie) 

151.  Pb(iCl=+|e) 

140. 

28.  Fluorids,  TJnder  the  Fluorids,  if  fluorine  is  taken  as  a  perissad,  among  the 
formulasofp.  123,CaF=itit]ie  new  sjatein,eäP=;  GeP=eeF>;  3NaF+APF= 
=Na.  il,  F,s ;  (Ca,  Na)s  F+ AI'  F=(ea,  Na,)=  Al>  Fs. 

29.  Oxyds.  A.  'BoTÜteAnhydroua  Oxyds, 'p^.  131,  132,  exarüples  of  the  formulaa 


,  MgO 

ns.  Ha  e 

jj6.  zue 

9.  MiBs.orßM,&, 
0.  Pe,e=,orÖPe=e3 

181.  (Pb,  i3¥e.  y¥i)=  e, 

182.  (ea,yTi)sÖ3 

3.  (iMg+t(3AUPe)) 
i.  (iPe+f(fAl),  e, 
e.  (i-PB+ä^Pe),e, 

1.  (iBi+ißM)^0, 

04 

181.  (iMg  +  i5Fe),6, 

188.  (i(Zii,PB,Mi,)  +  S(/fFe,flMn)) 

189.  (i(Fe,Jfg,er)  +  |ßi{),e, 

2.  Sn6a,  orjSnj6, 

3.  Eö^orj^ijO:, 

195.  (iMn+i>«B),e. 
191.  (-^PlU-iyPbjaOs 

193. 

Tho  gen eral  form ula  for  the  Spinel  group  is  {J  jft+j3a)i  0,. 

The  spinel  formula  written,  as  ordinarily  done  under  the  new  System,  withont  the 
Greek  eymbol,  would  be  (ft+Ks)©«.  Butthis  formula  ooutains  the  fiction  of  211 
in  ftiOä!  when,  in  fect,  while  there  are  2fi  in  atomic  weight,  there  are  actually 
3  li  in  replacing  power,  as  already  explained  (p.  xv)..  Some  additional  sign  ia 
therefore  required  to  make  the  formula  teil  the  truth,  and  tLis  is  aflbrded  either  by 
adding  other  numbers  to  the  tarred  ietters,  or  by  the  nse  of  the  Greek  letters  as 
here  adopted, 

I.  B.  For  the  Hydrom  Oxyds,  p.  167,  the  formulaa  become,  if  the  specles  are 
'    '       only  oxyda; 


302.  ik  H,+f  B^).^  es 
203.  (i-Ha  +  i5Al),e3 


204.  (iH,+f(yPe)ne= 

205.  (JHi  +  ißMn),  Oä 


206.  (iH5+jef6)aes 
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208.  ßH,  +  H^5^,3Al)),e,  213.  (iH,+^3AI)sOa  215.  ftHj+iftflFe+S  Mg)), 

209.  aU4+§(W,3?6))se,  21S.  {in,  +  lß¥6)^Bs                                                           $,+3aq 

210.  öa,  +  iMg),Os  214.  (iH,+i(J-dAl  +  äMg))s  216.  Ö  Hs+i  {W,  SFe)),  0, 

211.  (^Ha4-iMn)8©8  ©3  +  2  aq 

Bat  if  ternariea  (or  salts),  as  generally  admhted,  tie  formulas  are  : 

^le,05|6j|H,  207.  ^FejOle.llHi  211.  Mn]|e4IIj 

flAi,  e,||e,|H,  SOS.  ö(Ai,  Pe)ä  eiejn,        212.         /7ais|ös||h, 

ßS8s6,iea||Hs  209.    /J(P,  Fe)ä  ©j|e.||H,  213.  /?5eil©„||H, 

ÖMoj  ©,|[&,pi,  210.                  MgiOilH,  214.  {^Al,  Mg)JO,|H, 

ßJ^sOsleiH,                                  or     ä^3ie.||H,  216.  (ÖS^e,  Mg)=||ejH» 

or  öffe,©  je.lH,                                   or  3  (Mgi|e4Hs)  2L6.  0(e,  J'ejsJle.lH, 

31.  C.  For  tte  Oxyds  of  Elemente  of  the  Arsenic  Group,  etc.,  p.  188,  the  formulas 

äl9.  As,©j  222.         Bl,Oä  224.  Moej  (or,  cMobOj) 

220.  8b5©ä  223.        Bi,©3  +  Q  226.         gb,  (©,  S), 

The  hydiatcd  specics  ai-e  propciiy  teraarics ;  but  there  ia  still  somc  doubt  ovor 


tLeir  compositio 


.  Physioal  asd  Blowpipe  Ckabactebs, 


1.  In  tiie  descriptions  of  the  phjsieal  charactcrs  of  mincrals,  ü.  staada  for  Iiard- 
ness,  and  G.  for  specific  gravity. 

2.  The  scaäe  of  hardnesa  ia  aa  follows,  crystallized  varieties  of  the  minerals  men- 
tioned  boing  meant :  1,Talc;  2,  Gypsum;  3,  Calcjtk;  4,  Fluokitb  ;  5,  Apatite  ; 
6,  Obthoclase  ;  7,  Qüabtz  ;  8,  Topaz  ;  B,  Cobünddm  ;  10,  Diamond. 

3.  In  crystallized  minerals  of  the  laometrio  aystem,  the  phydcal  characters  are  the 
same  in  the  directions  of  the  three  axes,  and  in  the  directiona  of  linea  situated  sym- 
metrically  with  reference  to  these  ases.  In  the  Tetragonal  and  Hexagonal  ayatems, 
tbeae  chatacters  in  a  vertical  direction  differ  from  those  in  8  horizontal  or  transverse. 
The  optica!  asia  has  the  direction  of  the  vertical  axia. 

4.  In  cryatala  of  tbe  remaiuing  ayatems  there  are  two  axea  of  polarization.  A  Une 
bisecting  the  acute,  or  the  obtnse,  angle  between  these  optical  axes  is  ealled  a  bisec- 
Irix  ;  that  biaecting  the  aflute  aogle  ia  tbe  aeate  biseetrix,  or  the  hkectrix,  as  the  term 
is  employed  in  the  descriptioua  heyond  ;  that  bisecting  the  obtuae  angle  (and  which 
is  at  right  angles  to  tbe  acute)  ia  the  ohtme  or  c<mjugate  bisectrix. 

ö.  In  the  Orthorbombic  System,  the  two  bisectrices  are  parallel  m  the  cryatallo- 
graphie  asea ;  and,  conaeqnentJy,  the  plane  of  the  optical  axes  (the  optic-axial  plane) 
IS  parallel  to  one  of  the  diametric  aectiona  of  the  cryatal,.and  ia  at  right  angles  to 
the  other  two. 

By  a  diametric  plwM  or  section,  as  here  used,  ia  meant  a  plane  pasaing  throngh 
any  two  of  the  erystallographic  axea;  that  is,  one  throngh  each  a  and  h,  a  and  c,  or 

6,  In  mineral  apecies,  the  position  of  the  bisecti-ix  ia  conatant,  or  nearly  so,  whiJe 
the  optic-axial  angle  often  raries  widely,  The  angles  naentJoned  in  the  deacriptiona 
are  those  taken  in  tbe  air,  unleas  it  is  otherwise  atated, 

t.  TJnder  Blowpipe  cbaracters,  B.B.  Stands  for  hefore  the  blowpipe;  O.F.  for 
oxydizing  ßatne ;  K.F,  fof  rediicing  ßame,  A  closed  tube  is  a  smail  glass  tnbe  closed 
at  one  end. 
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The  following  is  the  scale  of  fusibility  adopted  (that  of  von  Kobell) :  1,  Gba7 
AnTiMOsr;  2,  Natbolite  ;  3,  Almasding  (vai.  of  garnet) ;  i,  Greeh  Ach 
5,  Orthoclasb  :  6,  BBONaiXB, 


4,  Cbystailogeapht. 

1.  The  Systems  of  ciystallizatioii  are  as  follows: 

1.  Ha,vingtheaxea  eqiutl.     The  Isometbic  aystom. 

2.  Having  tmly  the  lateral  axes  equal.     The  Tetba&onal  aad  Hexacional. 

3.  ffavitiff  the  tuces  itnequal,     The  Orthohhombio,  Monoclisio,  and  Tricwnio. 


0^0 
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hesagonal  System  being  as  mtich  iümetic  aa  tlie  tetc^onal,  and  the  monoeliaie  and  triclinic  aa 
mudi  trimelrie  as  the  ortäiorhombic ;  (2)  the  desire  to  ptomote  uuifotmity  in  the  language  of 
soience.  The  names  empioyed  appear  to  be  the  best  that  bave  been  propcaeä,  and  those  tnost 
generally  used ;  snd  henee  Üioae  that  have  the  best  daüa  for  uaiTersal  adoptioc. 

A.  Isometnc  System.  2.  Some  of  the  Mmpler  isometric  forma  are  represented  in 
figures  1  to  50,  Fig.  1,  a  cube  (with  three  eqnal  axes) ;  a,;afi  oct-ahedron  (or  regu- 
lär oetahedroa} ;  3,  a  dodecaliedron  (or  rhombie  dodecahedron) ;  4,  5,  combination 
of  cube  and  dodecahedron ;  6,  7,  cubo-octaliedron ;  8,  combination  of  octahedron 
ajid  dodecahodroa  (by  noting  the  lettering,  like  planes  being  lettered  alike  through- 
out,  the  seFeral  combiuations  are  easily  read  off ) ;  10,  a  trapezohedron  (34-faced 
solid) ;  15,  id.,  anothei  variety;  81,  a  tetJ^ahedron ;  41,  48,  the  pentagona!  dodeca- 
hedron in  different  poaitious. 

3,  The  foüowing  are  some  of  the  angles  among  isometi'ic  forma  ;  adjaceiit  planes 
are  to  be  understood,  imless  it  ia  atated  otherwise  : 

f.  17. 


Oa  0=90°,  f.  1. 

lA  2-2=160^  33',  f.  n. 

i-2Ai-2,  Ä,=143°  8 

0Al  =  ia5  lK',f.G,'7. 

1  A  H=1B7  25 

i.2A!:.2,  0,=143  B 

OA)=135,  f.  4,5. 

lA  3-3=150  30,  f.  SO. 

!-2a*-2,  OY.  top,  =  l 

OAi-i=' 

i.2A*.3=17I  51 

lA2=ie4.13,  f.  24, 

i-2  A  2-2=165  54 

Ohir  =14()  11 

1  A  3=153 

J-3A!-3,  A,=1B4  9 

OM-  =H1  au 

lA3-i-15T  45 

i-3Ai.3,  C,  =  136  52 

GM-  =146  19 

aA3,  A,  =  162  44, 

OM-  =Wi  9R,  f.  16,17. 

lA5-f=lBl  25 

'     2A2,  B,=141  3^ 

OM-  =156  43 

1aT.J  =  145  46 

3A3,A,=14a  8 

OM-  =108  12 

lA -1-^^=15]   i1 

8A3,  B,=153  aSi 

OM-  =i61   -ii 

i  A  i=120,  f.  3. 

3-5,  A,=168  18 

OA  1^^165  58 

JA!,  ov.  top,  =  SO 

3-^,  B,=149 

OaW=]68  41 

i/\i.  =173  39 

0Ai-4ü=na  34 

»A  j-  =171  53 

4.2,  A,=16ä  15 

OaH=333  19 

JAi-  =16T  42 

4-3,  B,=lfl4  47i 

OA  1-^=136  45 

iAir  =161  34,  f.  21. 

4-a,  0,=144  3 

0A2-2  =  144  44,  f,  9,  10. 

lAi-J=15B  48 

2-  ,  A,  =  ia4  54i- 

0AM=150  SO 

JA!-3  =  153  28 

2-  ,  B,  =  136  24 

OaS-3  =  154  46,  f.  15. 

iAf4=149  2 

1^,  C  =  164  54i 
B-  ,  Ä,=152  20 

OA%-i=un  15 

iAJ-5  =  146  18 

OA  J,  OT.  ],=115  14 

JA  2-2=150 

5-  ,B,  =  laO  32 

0A3,      "     =109  28,f.33. 

JA  34=160  54 

B-J,  0,  =  153  20 

0A3,      "     =IOS  16 

JA  3-8=148  31 

7-  ,  A,  =  158  47 

t>A  24=164  46 

i  A  4-it=le6  6 

1-  ,B,=165  2 

OA  34=143  lS,E26,at. 

iA  64=162  53i 

-  ,  0,=136  47 

OA  4-2=150  48 

iA  V-3=l5o  ää 

-  ,  A,  =  163  49 

OaB-J=147  41 

2.2A2-3,  B,=131  49,  f.  10. 

-  ,  B,  =  167  H 

0  A  74^155  43 

2-2  A  2-2,  0,=14e  27 

.  ,  0,=138  48 

0  A  V-V-=1S3  4 

2-2Aa-2,  oy.  top,  =  109  28 

Y^,SA=166  67 

lA  1  =  109  28,  f.  2.. 

ä  A  f,  B,=I36  43 

V-¥,  B,=152  7 

lAl,top,=70  32 

|a|,  0,  =  119  3S 

Y.^,O,=140  9 

3-.^AS-S,  B,=144  64,1:15. 

44,  A,  =  141  48 

1  Ai-S=U4  15 

3-3AS.3,  C,  =  129  31 

4-  ,  B,  =  !57  B3 

1  A!-ä  =  143  Ö6 

i-HA*-%A,=lai  43 
J4    Ai^i  0,=m  3S 
!-    Aj-f-,  A,  =  137  34 

4-  ,  €,  =  164  3^ 

lA!-i=14a  11 

B-5,  A,=153  30 

lAi^2  =  nO  16,  f.  13. 

64,  B,  =  iao  32 

1  A  H=138  58 

8-    A*-^  0,  =  I67  19 

6-  ,  0,=15a  20 

lA  1-3=136  54 

i-   AI-  ,  A,=129  47 

V-3,  A.=172  51 

lAi-4=lM  28 

i-    Ai-  ,C,=163  44 

V^,B,=164  33 

1  Ai-S=I33  4S 

i-    Ai-,  A,  =  133  49 

V-3,  0,  =  128  16 

iA^-g=ie8  41 

i.    Air  ,0,  =  157  33 

The  anglea  Ä,  B,  C,  above,  are  thoae  over  tlie  edges  so  lettered  in  the  figure  referred 
;o,  or  over  the  corresponding  edges  in  related  forma. 
4.  Figures  29  to  49  rcpresent  hemikedral  forma,  or  those  having  for  some  or  all  the 
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planes  half  tlo  nuraber  wlaich  complete  syminetry  requires.  In  f.  29  the  plane  1 
occura  on  oiily  half  the  8  solid  aiigles,  and  31,  the  tetrahcdroii,  resulta  from  the 
cxteiision  of  theso  planes ;  and  so  for  tte  rest     Figures  29  to  40  are  of  indincd 


hemibedrona  ;  and  41-49  ofyamiW  hemihedrons.     Som 
;  many  are  the  same  as  for  tho  preceding  fonas. 


of  the  angles  s 


0,=:160  15 
B,  =  109  28,  f. 
0,=U6  36J 


3-3A3-3,  0,=134 
B4A3-I,  i^lBS  „, 
34A34,  B,  =  lIO  ß5i 
'  ^  ".S4,  0,=158  13 
,4-2,  A,=ie2  16 
-^,.4-2,  B,  =  I24  öl 
-2A4-2,  0,  =  144  3 
.%,  A,=Iia  37 

-1,0,    


3,  f.  S 


. ,^,-^-6  B2,f.47,48.  B 

i-2Ai-2,  C,=118  35  t 

S-3A4-3,  A,=143  8  B 


!-3A!.3,  C,=107  Ti 
i-4Ai-4,-A,=l'>l  56 
i-4At4,  0,  =  10S  36i 
4-3A4-2,  A,=128  15 
4-2A4-2,  B,-le4  41^ 
■•-'"-'-2,  0,  =  131  49 

f,  A,=11B  23  f  4BA 
^-  B,  =  149 
'  =141  47 


i,  =  119  3^ 
),=160  32 


In  the  forms  i-f,  j-2  {f.  47),  j-3,  z-4,  Ä 
that  at  either  of  the  others. 


gle  at  the  longer  edge,  and  C 
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Fig.  50  represcuts  a  common  twiii  or  Compound  ciystal  in  the 
isometrio  aystem ;  and  50a  illustrates  that  it  corresponda  to  an  octa- 
hedron  cut  acrosa  the  middle  parallel  to  au  octahedraJ  face,  with  oiio 
half  revolved  60  or  180  desrees. 

B.  TetTogonal  System.  (Also  called  Quadratio,  Pyramidal,  Monodi- 
metric,  Dimetric,  Zwei-und-einaxige.)  5.  In  the  Tetragonal  System 
the  lateral  axea  (ö)  are  eqnal,  being  the  diameters  or  diagonals  of  a 
Square,  while  the  vertical  {a)  Ja  either  longer  or  ahorter  than  the  lateral. 

6.  Owiag  to  the  aquare  form,  the  planes  of  a  kind  are  in  fours  or  eights.  The 
like  planes  on  the  four  solid  auglea  mate  a  4-sided  pyramid,  and  thoae  of  the  two 
extrcmities  combined  a  Square  octahedron,  For  any  apecies  one  auch  octahedron 
may  be  assumed  to  have  the  vertical  axia  la ;  and  then  the  other  octahedral  planes 
on.  the  Bame  angles,  with  ahorter  or  longer  vertical  axes,  hace  the  vertical  axia  a  mul- 
tiple or  sabmultiple  of  tt;  as  J«,  ^,  etc.,  Sa,  |a,  3«,  etc.;  and  the  planes  of  such 
octahedrODS  are  accordingly  lettered  1,  ^,  J,  3,  f,  3,  etc. 

7.  So  agaln  lue  planes  on  the  four  edges  of  each  hase  make  an  octahedron,  but 
of  an  iotermediate  seriea,  called  the  diametric,  the  planes  heing  parallel  to  a  lateral 
axia  or  diagonaL  The  vertical  axis  varies  by  simple  ratios,  as  in  the  other  seriea  ; 
hut  in  the  lettering,  aa  the  planes  are  parallel  to  a  lateral  axis  (aad  would  therefore 
meet  it  only  at  an  infinite  distanee),  thia  paralleliam  ia  espreaaed  by  adding  the  letter 
i,  initial  of  infinity.    Thus  ^i,  \4,  2-J,  3-J,  etc. 

8.  With  the  lengthening  of  the  octahedron  in  eaeb  series,  the  numeral  becomes 
larger  and  larger,  untU  the  octahedron  is  merged  in  a  vertical  Square  prism,  ita 
planes  parallel  to  the  vertical  ada.  This  parallehsm,  expressed  hy  the  letter  t  again, 
aa  just  explained,  givea  for  the  lettering  of  the  aquare  priam  of  the  firet  or  fundamental 
seriea,  i  or  /;  and  for  that  of  the  second  or  diametric,  i-i.  The  figures  on  pages  277, 
273,  are  examplea  of  theae  forma,  and  also  of  the  double  8-sided  pyramids  and  8-sided 
priama  which  occur  in  this  syatem. 

9.  The  anglea  betweea  the  planes  on  the  vertical  edges  and  J,  or  i-i,  are  the  same 
aa  those  having  simÜai  ajmbols  in  the  isometrio  System^  noting  only  thia  diflereuce 
in  the  lettering,  that  0  in  the  cnbe  is  i-i  in  tbe  scjnave  prism ;  thus  O^i-2  in  tbecube 
or  other  isometrio  form  is  the  same  with  i4  A  i.2  in  the  tetragonal  System  ;  and  so  on. 

10.  The  length  of  the  vertical  axis  a  is  calcnlated  frora  the  Supplement  (S)  of  the 
aogle  OaI-8.  Aünedrawn  verticallyontheplanel-i(f.  260,  p.  277),  that  is,  at  right 
anglea  to  the  lower  or  upper  aide,  ia  the  hypothenuse  of  a  right-angied  triangle,  the 
basal  side  of  which  tiian^le  is  parallel  to  a  lateral  axia  6,  and  the  vertical  parallel  to  tha 
vertical  axis  a.  These  aides  have  the  ratlos,  therefore,  of  the  two  axes  ;  and  taking 
5=unity,  a=taa  A  (or  angle  of  triangle  at  hase,  or  opposite  «).  This  angle  A 
equals  tue  Supplement  of  O'^l-i;  and  therefore,  calling  thia  Supplement  S,  a^=tan  S. 

11.  The  valua  of  the  axis  may  also  be  obtained  from  the  Supplement  (S')  of  the 
angle  ,0  a  j,  by  the  equation  : 

a=tan  Ä'-i-sec  45° ;  whence  log  a^=^log  tan  S' — 10-1505150. 
C.  jffexagonal  System,.     12.  This  System  differs  from  the  Tetragonal  in  having 
ihree  cgnal  lateral  axes  (5)  instead  of  two ;  the  vertical  (a)  is  at  right  anglea  to  tho 
lateral  (fig.  A). 

13.  in.  the  HexBgonal  section  of  the  System  the  symmetry  of  the  crystala  ia  by 
sixes  and.twelves,  es  in  figs.  Ä  to  D ;  f.  440,  p.  530 ;  £  527,  p.  627.  In  f.  B,  1  cor- 
responds  to  a  hexagonal  pyramid  of  the  fundamental  series,  and  1-2,  ^-2,  3-2,  to 
similar  pyramids  of  the  interraediate  series ;  /  is  the  hexagonal  prism  of  the  ibrmer 
series,  and  i-3  that  of  the  intermediate  prism.  Ja/=120°,  7Ai.2=lS0°,  !-2Ai-2, 
ov.  /,==120°. 

14,  In  the  Ehombotedi'iil  section  of  the  System,  the  planes  1,  2,  3,  ^,  etc.,  are 
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planes  of  rhombohedrons,  having  for  tho  vertical  axia  la,  Sa  Sa  ia  etc  la 
being  the  value  of  the  axisia  thefandameiitalvhomboliedron,  (Ä)  (fis^  p  6)  The 
angle  of  a  rhombohedron  mentioned  is  always  tbat  over  a,  ter  ui  e  Ige  as  that 
between  the  upper  planes  Ä  of%ure  141,  p,  141.  On  gradnally  sb  iten  ngtherhon 
bobedron  in  fig.  141,  it  may  become  ^E,  ^M,  and  so  on,  tili  tbe  le  gtl  be  on  e    0 


and  tbe  rhombobedron  is  reduced  to  a  flat  plane.  Hence,  stai  ng  fiom  tb  a  plane 
(wbich  cori'esponds  to  tbe  basal  plane  of  tbc  rhombohedron  or  IiPsTgonal  pn  m)  the 
rbombobedron  as  it  elongates  reaohea  tbe  form  of  fig.  141  anl  C  ntmint  tbe 
elongation,  the  vertical  am  doubles,  trebies,  and  so  on,  tu!  finally  it  I  ecomes  infln  te 
and  the  rhombotedron  is  then  a  six-sided  prism.  If  a  diminut  on  m  lengtb  i  ow 
commenees  by  planes  inclined  to  the  opposite  exti'emitiea  of  the  vertical  axi«  these 
planes  coiTespond  to  anotber  aeriea  of  rbomboliedrons  which  aie  dlstluguisbed  by  a 
minus  (— ).     Tbe  planes 

O....i..l..2.../(or    cc)  ....--2..-l..-^....0, 
He  in  a  Single  vertical  zono.     Figs.  550,  651,  p.  SVä,  repreaent  tbo  forms  S,  -^,  -2, 
-1,  i,  13. 

1 5.  Tbc  value  of  tbe  vertical  asis  a  is  obtained  from  tbe  Supplement : 
Of  OAl-2  {S)  by  tbe  equation  a=tan  S. 

Of  OAl     (Ä')  by  tbe  eijuation  «=tan  S'—sac  30°. 

Tbo  latter  ^ves  log  a=Iog  tan  «'—10-0634694. 

D.   OrthorhomUc  System,.     (Also  called  Kectangular,  Prismatic,  Trimetrie,  Ein 


und-einaxige.)     16.  In  the  Ortborbombic  ayatem  tbe  tbree  a: 
sect  at  right  angles;  and  tbo  tiireo  dianietric  planea,  or 
tbose  containing  tbe  aies,  are  consequently  rectangalar 


■e  Tineqnal  and  inter 


The  annexed  figure  repr^ents  &  reotangnlar  piism 
with  replaced  edgea  and  atigiea. 

IT.  a,  h,  c,  are  the  axes,  of  wbicb  a  ia  tbe  verticsJ,  6 
the  shorter  lateral  or  hrachydiagonal,  c  the  longer  lateral 
or  mam-odiaffovMl.  0  is  the  hasal  plane  of  the  prism ; 
i-i  the  larger  latora!  plane,  parallel  to  tbe  longer  lateral 
axia ;  t-i  tbe  smaller  lateral  plane,  parallel  to  Äe  shorter 
lateral  axis. 

18.  /are  planes  on  tbe  edgea  of  tbe  rectangular  prism, 
wbicb  wben  extended  would  form  a  vertical  rbombic 
prism,  having  its  aies  b  and  c  in  the  ratio  of  16  :  Ic, 
It  is  therefore  tbe  unit  ot  fundamental  vertical  prism. 

19.  l-l  are  planes  parallel  to  the  hnger  lateral  axis, 
and  having  for  the  axes  a,  b,  the  ratio  la  :  16 ;  extended 
upwfirds  taey  form  a  dorne  (bo  named  from  domu?,  a 
bouse),  wMeb  is  called  tbe  ma^odome.     The  planes  1-1 
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in  a  similar  manBer  form  what  is  ealled  a  brachydome,  they  being  paraBel  lo  the 
shorier  lateral  axis ;  its  ases  a,  c,  haye  the  ratio  la  :  Ic,  tliat  is,  tbe  two  diagomals  of 
this  horizOatal  priam  haye  this  ratio.  Thwie  two  domes  are  therefore  the  unii  domes. 
Their  summit  aagles  are  of  contse  sapplemeats  of  their  basal  angles  {or  tliose  over 
tlie  vertical  planes  i-l,  i-i), 

20.  If  the  axia  6=1 ;  lialf  the  obtnse  angle  of  the  priam  /  be  called  X;  half  the 
summit  angle  of  the  macrodome  1-J,  J",  and  half  the  basal  of  the  same  Z;  then  we 
have  for  the  values  of  the  other  axes  a  and  c  : 

>Z.   c=taiiX 

1-j— 90";  Z=i"-TA  1.1—90°. 

20,  The  planes  1  os  the  eight  anglea  are  planes  of  an  octahedron,  baying  for  the 
ascs  a,  h,  c,  tJie  ratio  la  ;  16  :  Ic.  It  ia  therefore  the  nnit  or  fundamental  octahe- 
dron (1).  Its  pyramidal  edges,  if  the  octahedron  were  completed  (as  in  t  65,  p.  20), 
ii'ould  be  of  two  tinds,  two  at  each  estremity  opposite  to  the  axis  e,  the  longer 
lateral  axis,  and  two  opposite  to  6,  the  shorter  lateral  axis,  The  fornier  ia  the 
macrodiagonal  edge,  the  latter  the  brachydiagonal. 

21.  By  doubling  the  len^  of  the  Yerti<Sl  axis,  the  lateral  being  fixed,  we  form 
the  octahedron  2  ;  by  trebhng  it,  the  octahedron  3  ;  by  halving  it,  the  octahedron 
i ;  and  so  for  the  domes,  doubling  the  vertical  axis  we  liave  the  dorne  2-J  or  24 ;  by 
halving  the  same,  the  dome  -J-^  or  ^?,  and  so  on.  The  letter  *,  as  before  explained, 
Stands  for  iofinity,  and  means  tl>at  the  plane  is  parallel  to  one  of  the  asea;  ä,  ttiat  it 
is  parallel  to  the  longer  lateral  axis ;  i,  that  it  ia  parallel  to  the  shortpr  lateral  axis ; 
i  or  /alone,  or  as  the  initial  letter  in  a  symbol,  signifiea  that  the  plane  is  parallel  to 
the  vertical  axis.  Ä  plane  i-i  is  parallel  both  to  the  vertical  and  longer  lateral ;  i-i, 
both  to  the  vertical  and  shortfir  lateral. 

22,  The  octahedrona  allndod  to  above  have  for  the  axes  6,  c,  the  ratio  16  :  Ic, 
and  belong  to  what  is  called  the  fundamental  aeries.  Bitt  others  may  exist  with 
dilFerent  ratlos  for  ft  and  e,  and  any  value  for  a.  If  the  ratio  for  b,  c,  h  16  :  Sc, 
then,  as  c  is  the  longer  lateral  axis,  if  the  vertical  axis  ia  Ia,  the  octahedron  ia  I-s ; 
OT  if  the  vertieal  axis  is  3a,  the  plane  is  3-2  ;  or  if  ^,  it  is  ^2.  So  for  the  ratio 
35  :  Ic ;  if  the  vertieal  axis  ia  la,  the  octahedron  is,  I-ä ;  or  if  2a,  it  is  2-ä ;  and 
if  the  vertical  axia  is  infinite,  the  plane  is  parallel  to  the  vertical  axis,  and  the  Sym- 
bol is  J-S.  The  first  flgure  or  letter  in  these  Symbols  always  refers  to  the  vertical 
axis,  and  the  second  to  one  of  the  lateral  axes. 

23.  The  planes  may  thns  be  viewed  as  lyin^  in  vertical  zones,  a  different  zone  for 
every  ratio  of  the  lateral  axes  6  :  c.  Each  senes,  or  zone,  ferminates  ahove  in  the 
basal  plane  of  the  prism,  for  which  a=0,  and  belote  in  a  vertical  priam,  for  wHch  a 
is  infinite.  By  taMng  the  planes  i-i,  i4,  successively,  for  the  basal  plane  0,  there 
may  be  similar  series  of  zones  for  each,  The  planes  of  a  zone  have  their  mutual 
intcrsections  parallel  to  one  another;  and  wherever  a  series  of  planes  eiiats  having 
such  parallel  intcrsections,  the  series  is  called  a  zotie. 

The  small  tables  inserted  in  conneclion  with  the  cryataUine  forms  of  some  of  the 
species  of  this  and  other  Systems  of  crystallization  (pp.  27,  3ß,  338)  consist  of  the 
vertical  zones  of  oecurring  planes.  The  planes  of  a  vertieal  zone  have  rnntnal  hori- 
zontal intersectkms  in  the  crysta!.  Consequently  in  a  crystal  not  oblique  the  inclina- 
tion  of  the  basal  plane,  0,  on  any  plane  in  a  zone,  subtracted  from  270°,  gives  the 
inclination  of  the  prismalic  plane  of  the  same  zone  on  that  plane,  and  the  tangents 
of  the  supplemental  angles  of  0  on  the  planes  of  a  zono  vary  as  the  cocfficient  of 
the  vertical  axis  for  each  plane,  Thus,  suppose  there  are  the  planes  l-i,  2-J,  3-S, 
talce  the  Supplement  of  Oai-I  (which,  if  0/^14  is  124%  equals  180° — 124''=56°); 
then  the  tangent  of  this  angle,  douhled,  will  be  the  tangent  of  the  Supplement  of 
0A3.J,  and  treiled,  of  the  Supplement  of  tho  angle  of  Oa.S-1.     The  same  for  the 


.ccy  Google 


planes  1,2,  3,  or  1-ä,  3-ä,  S-S,  and  so  on;  and  ilil  bemade  the  base,  then in  the  same 
mainier  the  angles  may  bö  ealeulated  for  sioailar  zonee  of  planes  terminating  in  i-l ;  or 
if  i4  be  made  tiie  base,  for  zonea  of  planes  terminating  similarly  in  ii.  So  if  the 
angles  are  ^ven,  the  relations  of  the  axes  may  be  calcnlated  by  reversing  the  process. 

24.  Making  the  brachydiagonal  J=iinity  i 

a=tan.  snppl.  O/^l-i;  and  calüng  the  angle  /A/,  over  i-i,  X: 
c=tan  JX 

E.  Monoclink  System.  ^Älso  ealled  Heraiprisraatio,  Clinorhombic,  Monoclinohe- 
dral,  Zwei-und-eingliederige.)  25.  In  this  ayatem  two  of  the  asial  Intersections  are 
rectangular,  and  one  is  obHque.  In  other  words,  the  lateral  axes  are  at  right  angles  to 
one  another ;  but  one  is  oblique  to  the  yertieal  ajds,  and  the  other  at  right  angles  to  it. 

36.  If  fignre  E  on  p^e  xxv  be  taien  as  representing  a  monoolinio  fonn  in  ita 
usual  positton,  then  a  will  be  the  verlical  axis ;  b  the  incfined  lateral,  ealled  the  cUno- 
diagonal;  c  the  other  lateral,  ealled  the  orthodiagonul.  The  angle  a/^b,  or  the 
indination  of  tbe  vertical  axis,  is  ealled  the  angle  C. 

37.  The  aection  of  the  crystal  in  which  6,  the  clinodiagonal,  and  a  lie  is  tho  cUno- 
diagonal  aection ;  and  that  in  whioh  c  and  a  lie  ia  the  orthodiagonal  secHon.  Tlxe 
vertical  plane  »-T,  o£  f.  B,  is  parallel  to  the  orthodiagonal  aection,  and  is  lettered  simply 
i-i ;  and  the  plane  i4,  of  the  same  flgure,  ia  parallel  to  the  clinodiagonal  aection,  and 
Is  iettered  i-i.  The  angle  0^i-4=U,  or  tlie  indination  of  the  vertical  axis  ;  while 
(?A  i4=dO'',  and  !-*Ai-i^:90°.     Tlie  clinodiagonal  seetion  is  ihe plane  of  symmetry. 

38.  The  dooiea  having  the  planes  parallel  to  tlie  clinodiagonal  are  ealled  cUnodomes, 
and  are  lettered  with  an  accent  over  the  i,  thus,  14  (1-J  in  f.  E),  3-i. 

29.  The  domes  parallel  to  the  orthodiagonal  are  hemidomes,  the  planes  ia  front  at 
top  being  anlifce  in  indination  thoae  in  tront  below,  each  being  a  hemidome  ;  one 
series  is  opposite  the  ocMfeintereectionof  the  axes,  and  is  thejsZws  series,  lettered  1-i, 
2-i,  etc. ;  tue  other  is  opposite  the  ohtUie,  and  is  lettered  -1-i,  — 2-i,  etc. 

30.  The  ocfahedral  planes  are  all  hemioctahedral,  and  +  and  —  are  used  in  the 
sytnbola  in  the  aame  manner  as  in  the  aymbola  of  the  hemidoines.  Thus  in  fig.  E, 
if  the  angle  between  the  upper  0  ind  the  tront  plane  %-i  is  obtuse,  then  tho  uppor 
planes  1, 1,  in  iront  wouJd  be  -1,  1,  md  the  roiie&ponding  planes  bdow,  +1,  +1, 
written  naaally  1,  ]. 

31.  If  the  clinodiagonal  6=1 ,  b-df  the  front  ingle  of  the  prism  /  (over  t-i)  be 
ealled  X,  half  tha  Minuiit  angle  of  the  dmo  lome  1  ,  X ;  the  Supplement  of  i-i  a  1-i 
(=OAl-j — 0)  be  ealled  n;  and  Supplement  of  0  1-i  be  v;  and  0  be  uaed  as 
above  explained ;  then, 

c=sin  GtanX       a=(;-i-sin  (7tan-y^sinv-i-sinfJ.=sin  ((7 — fi)-^sinfji. 

R  Tridinie  System.  {Also  ealled  DoubJy  Oblique,  Tetartopriamatic,Anorthic,Ein- 

und-eingliederige.)     33,  The  three  ases  are  uneqnal,  and  obliquely  and  unequally 

inclined.    Angles  of  90°  and  135°  are  not  met  with  in  TricÜnic  crystala,     Esamplea, 

figures  on  pp.  297,  338,  349. 

33.  The  crystallographtc  Symbols  uaed  in  this  work  are  essentially  those  of  Nau- 
mann, the  author  of  the  System  of  cryatallography  which  is  foUowed.  The  only  dif- 
ference  is  that  i,  the  initial  of  infinity,  is  snostitated  for  the  Symbol  od,  and  the  P  is 
dropped,  it  bring  in  ahuMt   all  cases  unessentiaL      Thus,  F,  2P,  4P2,    o.i'co , 

cdP,  a5p2,  3>2,  of  Naumann,  are  P  or  1,  2,  4-2,  H  i  {or  /),  j-2,  S-ä,  of  this  work. 
And  in  the  rhombohedral  seetion  of  the  hexagonal  System,  for  B,  2B,  3S,  M\  aüP, 
of  Naumann,  are  Lere  written,  B,  2,  3,  1',  2".  Moreover  0  or  o  is  written  for  the 
baaal  plane.  The  distinction  of  capital  or  small  letter  in  the  syrabola  is  mathemati- 
oally  of  no  importance. 

34.  In  the  orthorhomhic  ayatem  the  skorier  lateral  axis  is  made  the  unit  in  this 
work.     The  axes  are  lettered  o,  b,  c,  m  difforent  Systems,  except  in  that  of  Miller  (or 
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In  this  work 
In  Naumann 
In  Weiss  and  Rose 
In  Miller 
For  tlie  tetragonal  System  the  a 

Naumann  and  this  woi'Jt 
Weiss  and  Eose 
Miller 


e  letlers  h,  l,  k,  m  "  indices "  roferrbg  to  tlie  axes, 
Vurtioal.  BraoliydiagoHal.  MacrodiagonaL 


es  aro  tlie  si 
VerticaL 


;,  escept  that  b— 
Clinodiagonal. 


In  the  mono- 

OrthoiJiagonal. 


i  for  V 


1  connection  with  crystallo- 


The  following  are  conveBient  simple 
grapliic  measuremente  and  calculationa  : 

35.  If  a  plane,  p,  replacea  the  edge  between  any  other  two,  s,  (,  mnking  pavallel 
intersections,  the  aum  of  the  augles  between  p  and  the  two  planes  s,  t,  equals  180 
pHs  the  inolination  of  s  on  t.  If  the  planes  s,  (,  meet  at  90",  the  sum  of  these 
angles  equals  18O''  +  90°^37O° ;  and  if  the  angles  are  equal,  each  is  130° ;  if  the 
planes«,  i,  meet  at  110°,  the  aum  of  the  two  angles  equals  180°+110°=290°;  and 
if  one  Is  ISO",  the  other  will  be  ]  60°. 

36.  On  p.  xxvi,  the  relation  between  the  symboIs  and  the  tangenfcs  of  tbe  inolina- 
tione  of  planes  iying  in  zon.es  between  rectangolar  axes  (which  zones  can  be  made  to 
be  vertieal  zones  in  one  position  or  another  of  the  crystal)  is  pointed  out.  The  aame 
method  holds  for  all  veracal  aones  iu  the  t^tvagonal  System,  and  for  those  that  be- 
come  vertieal  on  putting  the  crystal  on  its  plane  i-i  ;  also  for  all  the  zones  which  are 
laade  vertieal  hy  placing  a  monoclinic  prism  on  its  face  s-i,  that  is  the  zone  of  clino- 
domes,  the  zone  of  vertieal  prisms,  and  all  zones,  then  vertieal,  of  hemioctahedrons  ; 
also  for  all  the  vertieal  zones  of  the  hexagona!  prism,  and  hence  for  the  zone  of  rliom- 
bohedrona  of  any  species,  or  vertieal  zones  of  scalenohedral  planes. 

37.  For  the  traiisfer  oihlh  of  Miller's  System  into  the  System  of  this  wort,  täte 
the  reoiprooals.  Thua  if  symbol  is  212,  the  reciprocals  ai'e  ^,  1,  J,  the  last  ^  refer- 
ring  to  the  vertieal  asis.  As  the  relation  of  the  lateral  ases  should  be  in  whole 
numbers,  double  the  whole  and  it  gives  1:2:1;  whence  the  plane  is  that  which 
would  be  here  designated  1-3.  So  1  :  1  ;  3  hecomes  1:1:^,  whence  the  symbo. 
i;  or  315  becomes  J,  1,4,  or  1,3,  |;  whence  f-S  ;  and  in  the  orthorhombie  System 
Sie  3  in  J-3  would  have  üie  sLort  roart,  or  be  written  |-ä  ;  while  ,135  would  give 
the  Symbol  -J-E. 

38.  In  hesagonal  forma  the  change  ia  leaa  simple,  and  the  method  for  it  ia  hardly 
intelligible  to  one  not  inowing  something  of  both  Systems.  The  axes  of  Miller,  in- 
steadof  boing  those  offig.  Ä,  p.  xxv,  are  lines  drawn  through  the  centre  normal  to  (that 
IE,  at  right  angles  to)  the  altcmate  faces  of  the  pyramid ;  they  are  therefore  tkree  in 
EGmber,  and  the  planes  are  thua  referred  to  axes  parallel  to  the  rhombohedral  edge. 
The  planes  in  fig.  A,  aceording  to  Naumann's  System,  are  all  of  one  kind  in  tlie 
hexagonal  aection  of  the  hexagona!  System,  but  of  two  tinds,  Ä  and  -B  (or  1  and  -1} 
in  the  rhomboiedrai  seetion.  In  Miller'a  syatem  they  are  of  two  tinds  in  both  sec- 
tions,  the  distinetion  between  the  two  aections  not  being  entertained. 

The  axes  a,  b,  c,  of  any  plane  in  the  hexagonal  System  of  Naumann,  havc  the  fol- 
lowing values  in  terms  oihhl  of  Miller  :* 


d  tlie  autlior  for  this  place  by  Prof.  J.  P.  Cooke,  of  Harvard. 
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a-         ^—  ./3(l  +  2co.y)  I_  ^ 

-  h  +  k  +  l  V     2  (1— oos  7)  ''-  l—h  —  l—h 

But  m  Tising  these  equations  strict  attention  must  be  paid  to  tte  signs,  aa  ia  illns- 
trated  in  the  esamples  below.  The  angle  7  ia  tlie  angle  tietween  ths  axes  ia  Miller'a 
System,  wMcli  equals  the  facial  angle  01  the  rhomb  face  at  the  vertex  of  the  rhombo- 
hedron  S. 

Tho  equations  gire  the  true  ratlos  of  Naamann's  axes ;  but  tliese  ratlos  often  have 
to  be  rednced  to  whole  numbers,  or  otlierwise  modified,  to  obtain  precisely  the  valnes 
used  in  Naumann's  symboL  Tha  seeond  member  in  the  eqnatloa  for  «  givea  t!ie 
tength  of  the  axls  ma  in  any  form  ;  the  ß}-st  member  in  it  is  all  that  is  reqalrcd  for 
the  value  of  m  in  tie  Symbol,  while  the  secoad  13  the  valne  of  a. 

Tho  foUowing  are  some  esamplea ; 

In  f.  584  {p.  6t2},  plane  ü,  which  is  100  of  Miller,  gives,  ort  snbstitnting  the  values  othtl^  and 
working  the  equations,  a  :  i  ;  c=  1  : !  (infinity) :  -1.  The  paraaeters  of  the  piano  in  Haumann'a 
System  for  the  vertical  and  three  lateral  asea  are  1  :  1  :  i  ;  i. 

The  plane  «,  to  the  rigit,  is  2TT  of  Miller ;  whence  a:b:  c=i :  i  :  -3,  which,  sinoe  a  and  i  are 
ooch  infinity,  is  ec[TiIyalent  to  i  :  i  :  -1. 

The  plane -2,  lo  the  right,  ia  ITi  of  MiUer;  wlience  a  :  5  :  c=l  :^:  t=2  :  1  :  f;  the  Nau- 
maim  ratio  for  this  plane  is  S  :  l  :  1  :  i. 

Plane  -J  is  SSS  of  Miller ;  whence  a:h:  c=i  :  i  :  -i=i  •  -1  :  -1. 

The  lefl  Upper  plane  1'  ia  20T  in  Miller;  wheoee  a  :  b  :  c—l  :  -l  :  -1=3  :  -3  :  -1,  giving  the 
Haiimann  eymbol  3-3,  from  'whieii  oomes  its  equiralant  scBlanohedral  aymbol  1°. 

The  left  uppor  plane  i'is  Miller'a  310;  whence  a  :  b  :  c=i  :  -1  ;  -i=i  :  -3  :  -1 ;  giTJng  tha 
Naiimann  Symbol  |-3,  and  its  äquivalent  i*. 

Tiie  right  upper  of  the  two  a^joiuiog  planes,  i'  in  f.  504,  ia  301  of  Miller ;  whence  a  ib  :  c= 
^  ;  1  :  -J.  This  is  apparently  a  differeot  reflult  from  the  laist.  But  ealaulatii^  the  length  of  Üie 
fourth  of  Naumaon'a  parametera,  it  ^ves  A=n-i-()j— l)=J-;-(-J— 11=1,  from  whieh  it  foEowa 
tliat  the  Parameters  of  the  plane  are  1;  1 ;  i:  -1;  and  on  caleulatiug  the  fourth  paratneter  in 
tlie  pveceding,  ^  would  be  obtained,  proving  Üiat  both  are  really  the  same  plane. 

5.   NOMENCLATUKB. 

1.  The  terminatioa  ites  or  itis  (the  original  of  ite)  was  uaed,  acoording  to  aystem, 
among  the  Greeks,  and  from  them  among  the  Romans,  in  the  names  of  stonea,  it 
being  one  of  the  regulär  Greek  sufflxes.  It  was  added  (as  ite  in  these  recent  Ünies) 
to  the  Word  aignifying  a  gwality,  comtituent,  use,  or  locality  of  the  stone. 

Some  of  'toe  esamples  are :  Himnaliles,  from  the  red  color  of  the  powder 
CMoritis,  from  the  green  color;  Steatües,  from  the  greasy  feel;  Dmdritis,  from  a 
resemblance  to  a  tree  or  brancli ;  AlahastriHs,  for  the  stone  out  of  whieh  a  vase 
calied  an  alabaatron  waa  made ;  Bamnites,  from  the  word  for  touchstone ;  Siderites, 
fiom  the  word  for  tiou;  Argyriiis,  from  the  Greelc  for  sijver;  Syenitis,  from  the 
locality,  Syeue  ia  Egypt ;  Memphiiis,  ior  a  marble  from  Memphis  in  EgjpL 

2.  The  only  modern  kindof  name  not  in  vogue  in  Pliny's  time  is  that  after  persous. 

Werner  appears  to  have  lieen  the  first  to  latroduoe  personal  namea  into  mineralogy.  The 
earlieat  example,  as  far  as  ascertained,  waa  bis  naming  what  von  Born,  had  calied  Green  Mka 
(Miea  viridis),  Tbrbetüe,  aftar  its  ioTest^ator,  the  oliemislTorber  Bergmann  (more  correctly  written 
Jbrbemite  by  sorae  mioeralogists  of  last  Century,  aa  Bei^niann  wrote  bis  name  in  Laiin,  tlie 
language  of  hia  acientiflc  worka,  Torbernus  Bergmann).  The  name  encountereit  objections ;  and 
Werner,  in  view  of  Bergmaon's  anaonncement  (after  aome  inoorrect  triala)  that  the  miceral  waa 
a  copper  ora,  substituted  in  1189  the  name  Chakoläe.  He,  however,  immediately  afterward  (early 
in  1790)  sliowed  that  he  aaw  notbing  bad  in  the  atyle  of  namo  by  desigaating  other  new  apeoies 
Prelmüe  and  WUheriU,  the  former  ailer  Ool.  Prehn,  the  diseOTSrer,  and  Üie  latter  after  Dr. 
Witheriu^i  the  discoverer  and  aualyst  of  the  apeoies.  The  aame  year  Eatner,  a  mineraJogiBt  of 
Viennaj  iasued  a  pamphlet  against  the  Werner  aohool,  with  tho  title  "Froyinüthige  Gedanken 
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Über  Herrn  luspeetor  "Wemet'a  VerbnaaeruDgen  in  der  Miaeralogis,"  etc.  (64  pp.  16mo,  l'I90),  in 
whioh  !iB  makes  llglit  of  Werner'B  labors  in  the  sräenca,  and  under  tlie  head  of  Frelmiie  rldiouled 
this  method  of  creatmg  a  pateruity,  and  providii^  the  ijiildless  with  chüdreu  to  band  down  their 
names  to  poHterity  (p.  25).  Sudi  names  were,  bowever,  too  easily  made.  too  pleasant,  as  a 
geaeral  thing,  to  gire  and  reeeive,  and  witlial  too  fres  from  real  objeotion,  to  be  thiis  stopped  off, 
and  tliey  have  sinee  beeorae  numerons,  even  Vienna  cootributing  bar  fiill  sbare  towaid  their 
mnltiplioation. 

As  a  part  of  the  biatorj-  of  mineralogioal  nomeiiclature,  it  may  be  here  added  tliat  Werner, 
wlien  it  was  pro  i'ad  that  hia  chalcolite  was  an  ore  of  uracium  with  but  little  copper,  instead  of  a 
true  ore  of  copper,  dropped  tlie  name  entirely,  and  called  the  mineral  simplj'  Oranglimmer 
(XJranium  miea);  and  Karsten,  in  hi3  reply  to  AbW  Bstner  (Berlin,  1793,  SO  pp.  lämo),  makea 
out  of  the  neceE&ary  lejtction  of  chalcolite  an  argiiment  agaiimt  Chemical  namos,  and  in  fkTor  of 
names  alter  persona,  as  the  latter  oonld  never  turn  out  erroaeoua  in  Bignification. 

Werner,  in  an  article  written  in  defenoe  of  hia  introduetionof  thia  olasa  of  names  (Bergni.  J.,  i. 
103,  17S0),mention3thecaae  of  Oteidio«  (moreproperly  Oii!ian)aaaprecedentfromPlmy,  Obsian 
being,  as  Pliny  States,  the  reported  diajoveter  of  the  Babatanoe  in  Etbiopia.  But  this  is  not 
strictly  an  esample.  For  Pliny  naes  Oisiwa  not  as  a  Substantive,  but  as  an  adjeotii-e ;  the  mineral 
was  not  Obsiaa,  but  Obsian  glass  or  Obsiaia  elone;  viirwin,  ofistotum,  l<^s  obsiaaus,  and  öbsiana 
[vitra],  ooourring  in  the  oourae  of  the  paragraph.  The  addition  of  the  termination  iie  to  Obslan 
would,  accordiag  to  mineralogioal  method,  make  a  name  equivalent  to  Riny'a  lapis  obsiaaus, 
Namea  of  persona  ending  in  aa  {as  Octavian,  TertuHian)  were  common  amor^  the  Roinana  ;  and 
this  is  so  lar  teason  for  ayoiding  Che  termtnaüoti  in  names  of  stoues. 

Some  eriljcs  queation  the  eiistence  of  the  reputed  ObaiuB,  and  rejeot  Pliny'a  explanation. 

8.  The  ancient  origin  of  this  termination  ite,  its  adoption  for  most  of  tlie  names 
in  modern  miaeralogy,  its  diätinctive  character  and  convenient  application,  make  it 
evidently  the  true  basis  for  uniformity  in  the  nomenclature  of  the  science. 

4  If  any  other  termination  in  addition  is  to  be  used,  it  should  be  so  only  under 
System;  that  is,  it  should  be  made  cbaraeteristic  of  a  parttcular  natural  group  of 
speeies,  and  be  invariablj  employed  for  the  namea  iu  that  group ;  and  its  use 
sliould  not  be  a  matter  of  choiee  or  fancy  with  deaoribers  of  speeies. 

As  a  matter  of  faet,  several  other  terrainations  are  in  uae,  hat  wliolly  withont 
reference  to  any  such  systeui.  The  most  common  of  them  is  ine;  but  it  has  not 
been  empioyed  for  any  particular  division  of  minerals,  and  it  could  not  now  be 
so  reatrieted;  it  belongs  by  adoption  and  long  usage  to  chemiatiy,  and  should  he 
left  to  that  science. 

5.  In  Order  then  that  the  acijuired  uniformity  may  be  attained,  changes  should  be 
made  in  exiating  namea,  «hen  it  can  be  done  without  great  inconvenience. 

Names  Sike  Quarts,  Garnet,  Gypsum,  Mealgar,  Orpiment,  with  the  names 
of  the  metals  and  gems,  wbich  are  part  of  general  literature,  nrnst  remain 
nnaltered.  Miea  and  Feldspar,  equally  old  with  Quartz,  have  become  the  namea 
of  graups  of  minerals,  and  are  no  longer  applied  to  particular  speeies.  Fluor 
was  written  fluorite  last  Century  by  Napione.  Blende,  although  one  of  the 
number  that  migbt  he  aUowed  to  stand  among  the  eseeptions,  has  already  ^ven 
place  with  some  mineralogists  to  Sphalerite,  aname  propoaed  by  Haidinger  (becauae 
blende  was  applied  also  to  other  speeies)  in  1845,  and  signifying  deception,  like 
Blende.  Galena  was  written  Galenüe  by  von  Eobell  aome  yeara  since.  Ortboclase, 
Loxoclaae,  Oligoclase  might  bo  rightly  lengthened  to  Orthoclasile,  etc.  But  the 
termination  clase  (irom  the  Greet  for  fracture)  is  peculiar  to  namea  of  minerals, 
and  the  abbreviated  form  in  aae  may  be  allowed  to  stand  for  speeies  of  the  F  " ' 
gronp.  It  seems  better  that  it  be  avoided  elsewhere.  Many  other  examplea 
be  tbund  by  the  reader  in  the  pagcs  of  this  volnme. 

In  the  eourse  of  tbc  last  Century,  wbon  Üie  science  of  minerals  was  takiiig  ahape,  and  progreaa 
iu  ebemiBtry  was  helping  it  forward,  tbere  was  an  effort  on  one  aide  to  introduoe,  under  the 
infliionce  of  Lincseus,  the  double  names  of  Botany  and  Zool<^y ;  and  on  the  other,  under  tha 
inäuetice  of  Oronstedt  and  Bergmann,  namea  ciproaaive  of  ehemical  oomposition,  as  far  as  it  waa 
aacertained  ;  and  the  two  methods  have  had  tlieir  advooatea  tili  late  in  the  preaent  Century.   But, 
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al  öie  aame  time,  the  neeessity  of  aingle  uames  was  recognized  by  meist  oT  the  early  raiaeralo- 
gista ;  and  in  the  apirit  of  the  syatHm  whioh  had  mada  its  appearance  among  thc  Greeks  and 
BomanB  out  of  Üie  geoius  of  the  Qreek  language,  they  almoet  iiuiformly  adopted  for  the  new 
namea  tbe  tenniDation  ile. 

Tims  ■weliaveirom'Wemer  the  names  Torbetite,  Chalcohte,  Graphite,  Prehnite,  Witherite,  Bora- 
dte,Aiigite,  Pistaoite,Pinite,  Aragonite,  Apatite,  LeuciteiQyaaiteCEyaiute);  andfromotliersouroea 
111  the  same  ceaturj-,  Zeolite,  AotmoÜta,  Tremolite,  Coeeolite,  Arendahte,  BaUtalite,  Melanite, 
Kiurohte  Lepidohte,  Oiyolite  Cbiaatolite,  OoUyrite,  Agalmatolite,  Sommife,  Moroiite,  ETiarmaco- 
lite  htioutiaaite  Delphimte  Titanite  Oeylanite,  Gadolinite,  Eubellife,  SaMite,  Wemarite,  Stiapo- 
lite  Mellite  etc, 

Tlie  teraimac  on  ine  y,  aa  alao  ailopted  for  a  few  names,  as  Tonrmaline,  Olivine,  Mascagnine, 
&ei  pentrae    and  an  jn  Ve&n^  lan     I  ut  the  gcaat  bulk  of  the  aamea  were  syatBmatltally  termi- 

With  the  openiHgof  theprcient  Century  (in  1801),  Haüy  oame  forward  wilti  his  great  wnrk  on 
Oryatalography,  and  m  it  lie  brought  out  a  vaiiety  of  new  names  that  doty  all  System,  having 
nolliing  of  tlie  System  of  the  earller  soience,  and  no  substttute  of  his  owo,  Forgetting  that  tlie 
unjty  of  law  whidi  he  had  found  in  natura  ahould  be  a  feature  of  SGJentiflo  laugnage,  he  gaye 
to  his  namea  the  foUowiug  termiuations : 

(tue,  in  Oymophan© ;  ose,  in  Euolsae,  Idocrase,  Anatase,  Dioptase ;  aste,  in  Pleonaste ;  age,  in 
DisEage ;  ene,  in  Disthene,  Sphene ;  gene,  in  Amphigene ;  ide,  m  StauroÜde ;  ime,  in  AnaLcime ; 
ole,  in  Araphibole  ;  ome,  in  Aploma,  Harmotoma  ;  ose,  in  Orthoae ;  oJe,  in  Aetinota,  Epidote ;  yre, 
in  Dipyie  ;  ype,  in  Meaolype.  And  the  tma  mineralc^ca]  termination  ile  he  admitted  only  in  the 
few  fOllowlBg:  AzinitB,  Meionite,  Pyonite,  ßülbite,  Grammatile. 

Haüy  had  commanded  so  great  and  so  general  admiration  by  his  biüliaut  diseoveries  in  oiya- 
tallography,  aai  by  the  benefita  whieh  he  had  thns  confarred  on  mineralogical  sdence,  ViaS  his 
names  with  their  innoTationB  were  for  the  moEt  part  immediately  aeoepted  eyen  beyond  Üie  limita 
of  France,  althoagh  a  ünniber  of  them  were  Substitutes  for  those  of  other  authora.  öome  of 
Waruer's  namea  were  among  the  rejected  ;  and  a  break  was  thus  oceasioned  between  German 
and  French  mineralogy,  which  will  not  be  whoUy  removed  until  the  nile  of  priority,  properly 
restiicted,  shall  be  allowed  to  Iiave  sway. 

The  saftsitiates  among  Haüy's  names-in  the  Ist  edition.  ofliia  Crystallograpliy  (18ÜI)  arc  the  fol- 

Amphibola,  for  fforaßfenüfe  of  last  Century  and  earlier. 

Orthose,  for  Jtotepor. 

Pyroxene,  for  A'/gite  of  "Werner,  and  YokanUe  of  Delametherie.  [Dalaoiätherie  was  a  contem- 
porary  of  Haüy  at  Paris,  the  avithot  in  1192  of  an  edition  of  Mongez's  Maauel  d«  Mineraiogiele 
(nfl*!r  Bergtnann's  Sdagrapbia) ;  in  1791,  of  an  ambitiona  specnlatlve  work  entitJed  Theorie  de  la 
Jbre,  the  flrst  two  TOlamea  of  wbidi  oonsisted  of  a  Troatiae  on  Mineralogy;  in  1811,  1S12,  of 
Lefuns  de  Mineralogie,  in  2  vols.,  and  for  a  number  of  years  principal  editor  of  the  Journal  de  Pky- 
aique.  He  gaye  offetioe  to  H^y  bp-  aome  of  his  ear^  pubÜoatlonB,  Haüy's  mineral  Buclaae  is 
deaoribed  in  füll  by  Delametherie  m  tbe  Jov/nial  de  Pkysique  for  1792  (aome  years  in  adTanoe  of 
Ilaüy'B  deecription  of  it),  witbout  crediting  the  name  er  anythmg  alsa  to  Haüy;  bat  five  yeara 
later,  in  hia  TMorie  de  la  Krre,  he  inaerts  tho  speciea  witii  füll  credit  to  llaiiy.] 

Cymophane,  for  Ota'ysoberi/l  of  Werner. 

Idocrase,  for  Vestiman  of  Werner. 

Pleonaste.  for  Ceylanüe  of  Delametherie. 

Disthene,  for  Cymdie  of  Werner. 

Anatase,  for  Ck^tahedrite  of  de  Sansaure,  and  Oisanile  of  Delamfitherie. 

Spbeue,  for  THlanüe  of  Klaproth. 

Nepheline,  for  Sow/imie  of  Delametherie. 

Triphane,  for  Sjujdumsne  of  d'Andrada. 

Amphigene,  for  LfXKÜe  of  Wemar. 

Actinote,  for  Ac^aioliie  of  Kirwan,  and  ZiäerSiiie  of  Delamätberie. 

Epidote,  for  TJiallite  of  Delametherie,  Ddphinite  of  de  Sausaure,  and  ÄreadaUle  of  Karsten. 

Azmite,  for  riuic/ij^of  Delam^lberie. 

Harmotome,  for  Anäfreolite  of  DelamiStherie. 

Grammatite,  for  Tremolüe  of  PinL 

Staurotide,  for  SiauroHie  of  Delametherie,  and  Grenatite  of  de  Saussuro. 

And,  later,  Paa-antMne,  for  Scapolile  ot  d'Andrada,  and  Bapidoliie  öf  Abiidgaard. 

Part  of  the  changes  were  made  with  good  reaaon ;  but  othors  were  wbolly  unnecessary. 
Haäy  was  opposed  to  names  from  looalilias,  and  henoe  aeyeralof  the  displaoements.  He  objected 
also  to  names  based  on  variable  charautera,  and  oharacters  not  ooafined  to  the  speoles.  Moroover, 
BS  hia  pupil,  Lucas,  observes  (in  giying  reasona  for  rejeoting  the  name  Scapolüe  and  subatitutiog 
Paranikiiie),  "  lo  vice  du  mot  Hie,  qui  s'appliqne  a  toutes  les  pierrea,  nc  pouyoient  plua  couvenir 
ö,  oecte  substance  da  momont  oh  eile  seroit  reconnue  pour  un  espöce."    Haüy's  own  names  ore 
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remarkflble,  in  general,  fot  their  iaäefluiteiiesa  of  signifloation,  wWch  makea  ßiem  etymologieally 
aearlj  as  good  for  one  mineral  aa  anoüier,  and  veiy  bad  for  almost  nonej  aa,  for  erample,  Biai- 
läge,  whloh  is  from  the  Greek  for  lij^tWe;  Anakime,  ftom  weakmeas  m  Qreek;  (Mitose,  &om 
fiö'aiffM  in  Greek ;  %i(fo(e,  tW)m  mcreiMS  in  Graek ;  Analase,  from  erediori  iu  Greek,  interpreted 
by  him  aa  enuivalent  to  lengßi ;  Idocrase,  from  /  see  mixiare  in  Greek,  eto.  His  name  PyrB:Eeiie, 
wbich  he  deüoes  hSte  o«  eiranger  daas  le  rfimiajne  da  fea,  'm  an  unfortunate  exception,  aa  often 
re'marked,  the  mineral  being  tue  moat  common  and  iimvecäal  oonatituent  of  igneous  rocks. 

Beudant  aueeeeded  Haüy,  andliad  tliB  aame  want  of  Eysteic  inhisideaa  of  uomenclatriie.  Fiad- 
icg  occasion  to  name  varioua  mineral  aperäea  whioi  tili  then  2iad  onl j  chemioal  names,  he  adopted 
Haüy'a  method  of  misoellaneons  tennjnations,  bnt  indu^ed  in  it  witU  iess  taste  and  jvn^ment, 
and  with  little  knowledge  of  the  rules  of  atymology.  In  his  work  we  find  1ha  termiuaüon  ese,  in 
Aphereae,  Aphanese,  Neoctese,  Acerdeae,  Mimetese ;  ise.  in  Leberkiae,  Sperkiae,  Harfcise  (only 
Germaa  words  Gallicized) ;  Melaconiae,  Zinconise,  Oroooiee,  Stibicorase,  TJraconise ;  ose,  in  Argy- 
rose, Argyrytlirose,  Psaturose,  Aphthalose,  Rhodaloao,  Siderose,  BlaBUioae,  Exanthalose,  Cyacose, 
Melinose,  DisoraoBe ;  ose,  in  Neopt^e,  Discraae ;  ime,  ia  Ypoleime ;  ele,  iu  Esitele ;  while  uamea 
ending  in  ine  are  greatly  multiplied. 

Ia  Germacy,  the  tendeney  bas  alwaya  been  to  uniformity.throngh  'the  adoption  of  the  lermina- 
tiou  ite.  Breithaupt  has  been  aomewhat  lawleaa,  giving  the  saionoe  his  Plinian,  Alumian,  Sardi- 
nlan,  Asbolan,  etc.;  his  Castor  andPoilnx;  Glaucodot,  Homichlin,  Orthotlase,  Xanthcwxin,  etc.; 
atill,  fiir  the  larger  part  of  bis  numeroua  namea  are  rightly  terminated.  Haidinger'a  many  namea 
are  alwaya  right  and  good. 

6,  In  forming  namea  from  the  Greefe  or  Latin  the  termination  ile  is  added  to  the 
geüitire  form  after  dropping  the  vowel  or  vowels  of  the  last  s;^llable,  and  any  follow- 
iDg  lettera.  Thua,  fiiXas  makea  fi^avog  (melanos)  in  the  genitive,  and  gives  the  name 
melanite.     The  Greek  langnage  is  the  most  appvoved  source  of  names. 

I.  In  componnding  Greek  words  the  same  ehaion  of  the  Greek  genitive  ia  mads 
for  the  firat  word  in  Sie  Compound,  provided  the  aeoond  word  b^na  with  a  vowel; 
if  not,  the  letter  o  is  inserted.  Thns,  from  irüp,  genitive  orupg  (puros),  and  Öpflos 
(ortkos),  comes  pyrorthite  ;  and  from  tJie  same  and  gc'uoc  (xenos)  comes  pyroxene. 

8.  The  libeity  is  sometimes  taken  in  the  case  of  long  Compounds  to  drop  a  sylla- 
ble,  and  when  done  with  judgment  it  is  not  objectionable ;  thns  melaeomte  haa  been 
Bceepted  in  place  of  melanoeonite.  Eut  magnoßrrite  (as  if  from  the  Latin  magnus, 
gteat,  and  ferrum,  iron),  for  a  compomid  of  magmuia  and  iron,  or  caldmangiU  for  one 
containiag  lime  and  manganese,  are  bad. 

9.  In  the  transfer  of  Greek  werde  into  Latin  or  Englisli,  the  Jt  (A)  hecomes  c,  and 
the  u  (m)  becomes  y. 

10.  In  the  fonoation  of  the  names  of  minerals,  the  additioa  of  the  termination  üe 
to  proper  names  in  modera  languages  (aames  of  places,  peraons,  etc.),  or  names  of 
chäracteriatic  chemical  constituents,  la  allowable ;  but  ma^ng  thia  or  anj  other  sylla- 
ble  a  Bufßx  tö  common  words  in  auch  languagea  is  barbarous. 

II.  Kames  made  half  of  Greek  and  half  Latin  are  objectionable  ;  but  namea  that 
are  half  of  Greek  or  Latin  and  half  of  a  modern  lauguage  are  intolerable. 

12.  Imw  of  Prifyrity.  The  law  of  piiority  has  the  same  claim  to  recognition  ui 
raineralogy  as  in  the  other  natural  sciences.  It«  purpoae  is  primarily  to  secure  the 
stabiüty,  purity,  and  perfection  of  anience,  and  not  to  inaure  credit  to  authora. 

13,  Limitations  of  the  Imw  of  Priority.  The  following  are  eases  in  which  a  name 
having  priority  may  properly  be  set  Jöide : 

ö.  When  the  name  is  identical  with  the  accepted  name  of  another  mineral  of 
earlier  date. 

6.  Whea  it  is  glaringly  false  in  significatJon ;  aa  when  a  red  mineral  ia  declared  in 
ifca  name  to  he  black  ;  e.  g.,  Melanochroite  (p.  630)  ;  or  when  a  honey-yellow  mine- 
ral is  made  to  be  aahen  ;  e.  g,,  Melinopkam  (p.  363). 

c,  When  it  is  put  forth  without  a  description. 

d.  When  published  with  a  description  so  incorrect  that  a  recognition  of  the  mine- 
ral by  means  of  it  is  impoasible ;  and  in  consequence,  and  hecause  also  of  the  rarity 
of  specimens,  the   same   species   is   described    under  another  nam.e  withoat  the 
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deseriber's  knowledge  of  the  mineral  beariüg  the  former  name.  When,  on  the  con- 
traiy,  a  badly  described  but  well-known  old  mineral  is  redescribed  correetly,  there 
ia  no  propviety  in  tbe  new  deacriber  changing  the  old  namo. 

ä  have  been  subati- 
,  was  a  Bpeoies  weil 

known  in  oabineta,  and  Dr.  Smith  mauifested  his  appreoiation  of  the  tru©  interests  of  soiecoe — 
the  end  of  all  cflaons — in  adopting  the  old  nawe  so  soon  as  he  had  aaoertained  by  furtlier  research 
the  identilj  of  his  apeciea  with  mai^arite. 

e.  Whe'n  the  name  ia  based  on  an  nncharacteristic  variety  of  the  spDcies,  Thns 
SageniU  was  properiy  set  ißide  for  üiitile  (p.  159). 

/.  When  the  name  is  based  upon  a  variety  so  important  that  the  variety  is  best 
left  to  rotmn  its  original  name ;  particularly  ivhere  this  and  other  varieties  of  the 
species,  intvodnced  originally  aa  aeparate  species,  are  afterwards  shown  by  investiga- 
tion  to  belong  to  a  common  species.  Thus,  the  earlier  naine  Augile  ia  properiy 
rotained  as  flie  name  of  a  variety,  and  Haüy's  iater  name  Pyroxene  aecepted  for 
tho  gi'oup,  aa  explained  on  p.  214. 

g.  When  a  name  becomes  the  designation  of  a  group  of  specios :  aa  Miea,  Uklorite. 

k.  When  the  name  is  badlj  formed,  or  the  parte  are  badly  put  together :  as  when 
the  terminal  s  of  a  Greet  word  is  retained  in  the  derivative ;  e.  ff.,  apkanese  from 
(<0Hu%: ;  Melaconise  from  the  Greei  for  hlack  and  tivi; ;  Bhodalose  from  the  Greek 
for  rose-colored  and  äXos  (halos),  the  genitive  of  ÜCK^,  Salt.  The  last  word  is  tad 
not  only  in  termination  tut  in  wanting  an  h  before  the  a,  and  strictly  an  o  after  the 
d.  Also  Siderose  (spathic  iron),  Argyrose  (ailver  glance),  Chalcosme  (copper  glance), 
from,  respeetively,  ffiäiipO(,  äpyupoj,  ^^aXno;.  The  ancient  Greeks  showed  us  how  the 
derivatives  from  these  words  shonld  termiiiate  by  writing  tbem  Sideritis,  Argy- 
ritis,  Chakitis. 

Ignorance  or  earelessneas  should  not  be  allowed  to  give  perpetuity  to  its  bknders 
under  any  law  of  priority. 

i.  When  a  name  is  intolerable  for  the  reasona  montioned  in  §§  10,  11,  as  Hariise, 
from  the  German  Haarkiea  (hair  pyrites) ;  Kupaphrite,  from  the  Gcrraan  Kupfer- 
schaum ;  BlmiieriU,  from  the  German  Blei-Niere. 

j.  When  a  name  has  been  lost  sight  of  and  has  f  1  n  t  aaert  its  claim 
for  a  period  of  more  than  flffcy  years  ;  especially  if  th    1  t  m     adopted  for  the 

species  has  become  intimately  incorporated  with  th      t      t  f  the  acience,  or 

with  the  nOHienelature  of  roclta.  Thus,  alüiough  Tkall  fe  an  l  Delphinile  ante- 
date  B!pndotR,  it  is  not  for  the  good  of  soienee  that  Ep  d  t  h  uld  be  thrown  aside, 
Bnt  where  a  name  has  not  this  importance,  and  nn  x  pt  nable,  the  law  of 
priority  may  be  allowed  to  have  its  courae. 

The  riglit  to  rec(^^ition,  under  this  eanon,  where  Üie  naraes  are  tbose  of  the  original  deaca'iber 
of  tlie  epemes,  is  strong.  Bat  with  rogard  to  names  introduced  tbr  well-fcnown  old  apedes  to 
replace  earlier  ehemieal  or  provincial  Dames,  the  claim  is  feebieri  and  if  the  names  are  not  strioily 
BCfiording  to  rtile,  or  are  unaatisfactory  in  mode  of  publication,  they  may  be  more  freely  modified, 
obbreriated  if  deairable,  or  cejected  altogether.  Prof.  Chapman's  "  Praoticol  Mineralogy,"  pub- 
lished  in  England  in  1 B4S,  affords  esamplea  of  the  latter  kiud,  and  has  oooasioned  aome  embar- 
rassment.  The  werk  was  by  an  aathor  at  that  time  imfenown  in  the  scienee  (the  prefaoe  says, 
am  engineer,  and  "  a  very  yoni^  mau  ")  ;  it  waa  small,  of  limiled  oirpulation,  and  practica!  in  ita 
object)  and  therefore  one  in  which  new  names  for  old  spadea  would  not  natnraUy  be  looked  for.  In 
1846,  Haidingar,  thau  ahready  a  Veteran  in  the  acience,  the  author  of  aeveralworkaonmineraJogy, 
audof  numeroua  researcliea  in  its  vatious  departmenta,  issuad  hia  "Handbnch,"iQ  whioh  a]so  a 
number  of  cdd  apeciea  were  provided  with  miueralogioal  namee.  Through  Chapman's  publication, 
Haidinger's  Breilktmpiile  ia  antiräpated  two  years  by  Cbapman'a  Sarfmannüe ;  hia  Freiesleiemte, 
by  the  iatter's  DmacargyrUs ;  his  Chrmnile,  by  the  latter's  Ghromofesrrife ;  bis  Cuprlie,  by  Raberiie ; 
aad  so  on.  Ohapman's  names  have  ever  sinoe  remained  vinknown  or  forgolten ;  whi2e  Haidii^r'a 
have  had  generiJ  aooeptanoe  aiaoag  the  mineralo^ts  of  Bnrope,  and  are  now  the  ourreat  namea. 
It  has  seemed  that,  aller  so  long  a  period  of  oblivion,  it  would  be  doing  uo  good  to  sdence  to  dia- 
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k.  Where  the  adopted  System  of  nomenclature  in  the 
to.     In  accordance  wiih  this  last  principle,  the  anthor, 
demanda  tbat  the  names  ot'  apecies  should  have  as  far  as  pi 
the  eoinmon  terroinatioii  iü,  haa  changed,  accordingly,  a  nmnber  of  the  i 
the  coursB  of  this  vohime. 

14.  It  haa  appeared  deairable  that  the  names  of  rocks  should  have  some  difference 
of  form  from  those  of  minerala.  To  secure  this  end,  the  author  has  written  the 
final  syllable  ile  of  such  names  with  a  y  ;  tlias  Diorite,  Eurite,  Tonalite,  etc.,  are 
written  Dioryte,  Euryte,  Tonalyte.  The  y  Is  already  in  the  name  Trachyte.  The 
anthor  has  allowed  Granite  and  Syenite  to  remain  as  they  are  ordinarily  written, 
since  they  are  familiär  namea  in  common  as  well  as  in  scientific  literature. 

See  further,  on  Nomenclature,  the  exceOent  Mineral-Namen  of  v.  Kobell. 

6.  BiBLioeii*PHr. 

The  following  catalogue  contains  the  titles  of  the  worka  which  are  referred  to  in 
the  following  pages,  with  their  abbreviated  titles.  Äs  the  value  of  these  references, 
and  of  the  varions  historical  conclusions  deduced,  depends  on  their  having  beon 
derived  from  the  original  publieationa  themaelves,  the  aobreviated  titles  of  the  Jour- 
nale and  other  works  whieü  the  anthor  haa  had  by  him  for  consnltatiou  are  put  in 
black  letter;  whÜe  the  reat,  that  is  of  those  he  haa  not  seen,  are  in  smaJl  capitals. 
Some  titles  also  are  added  of  worka  consulted,  but  not  referred  to.  Manj  other 
titles  might  have  been  inserted,  a  considerable  number  from  the  author'a  iibrary ; 
,but  they  would  swell  the  Hat  withont  increasing  mucli  ita  valae. 

The  abbreviations  of  the  more  important  worda  in  the  abbreviated  titles,  and  of  the 
names  of  the  States  in  the  United  States  (some  of  which  are  in  the  titles  and  others 
in  the  observations  on  minerals),  are  as  follows : 

AhhTeviated  words. — Am.,  American  ;  Can.,  Canada ;  Ch.,  Chemiatry,  Chemical, 
iChemie,  Chimie ;  I'r.,  French ;  G.,  Geological,  Geology,  Geologie,  Geologischen ; 
■Oerm,,  German  ;  J.,  Journal ;  M.,  Mines ;  Min.,  Mineralogy,  Mineralogie,  Mineralo- 
gical ;  pt.,  in  part ;  Q.,  Quarterly ;  Sc,  Sei,  Science  ;  Soe.,  Society ;  ZS.,  Zeitschrift. 

ÄhWeviafed  names  of  the  jfnited  States. — Ala.,  Alabama ;  Ark.,  Arkansas  ;  Cal., 
California ;  Ot.,  Conm.,  Connecticut ;  I>el.,  Delaware ;  &a.,  Georgia ;  III.,  Illinois  ; 
Ind.,  Indiana ;  ICan.,  Kansas ;  ^y.,  Kentucky  ;  Me.,  Maine ;  Mcus.,  Massachusetts  ; 
.Md.,  Maryland ;  Mieh,.,  Michigan ;  Minn.,  Minnesota ;  Miss.,  Mississippi ;  J/b., 
Missouri ;  if.  Oar.,  North  Carolina ;  ^.  M.,  N.  Hamp.,  New  Hampshire ;  N,  J., 
New  Jersey;  N.  Y.,  New  York;  0.,  Ohio;  Penn,,  Pennsylvania;  B.  I.,  Rhode 
Island;  S.  CW,,  Sonth  Carolina ;  Jfe»».,  Tennessee;    Fa.,  Vir^nia;  Fi.,  Vermont. 

Other  abbreviations  are  esplained  below.  The  catalogue  is  divided  into  three 
parta:  1.  Periodicals  not  iaaued  hy  Scientific  Societies  ;  2.  Publicationsof  Scientific 
wcieties;  3.  Independent  worka  or  pnblications. 

In  giving  abbreviations  of  the  publications  of  Societies,  the  name  of  the  place  where 
the  Society  is  egtahlished  i»  in  all  cases  stated,  and,  for  the  sake  of  unifonnity,  it  is 
made  the  last  word  in  the  abbreviated  title,  a  method  which  it  were  well  if  aJways 
followed.  For  the  prominent  jonmals,  and  the  serials  of  some  societies,  the  time 
of  publication  of  the  suecessive  volumes,  or  of  tho  volumos  of  every  si 
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1.  Periodicals  not  issued  by  Scisntißc  Societies. 

Afh.,  or  Afhandl.  Afhandlingar  i  Fisik,  Kemi  och  Mineralogie,  etc.,  utgiöio  af  Hisinger  & 
Borzeliua.     ToL  1,  180S;  ■',  '07;  3,  '10:  4,  '16;   5,  ß,  '18. 

Am.  J.  Sei,  Amerioan.  Journal  of  Science  and  Arta.  Ist  seriea,  50  toIs,,  Sto  ;  conducted  by  ß. 
SlUimau,  181S-1839;  with  B.  Silliman,  Jr.,  from  1840.  Four  numbera  to  voL  1,  and  two  to 
Bubsequent  vols.  VoL  1,  No.  1,  Aug.,  1818;  No.  2,  Jan.,  '19;  Nt>.  3,  Mar.,  '19;  No.  4, 
Jun6,'l9;  voL  2,  Ap.,  Nov„ '30 :  8,  Feb.,  May, '21 ;  4,  Oot..  Fab., '21, '22;  5,  June,  Sept., 
'22 ;  6,  Jan.,  May,  '23 ;  T,  Not.,  I'eb.,  '23,  '24 ;  8,  May.  ±ag.,  '21 ;  9,  Feb.,  June,  '25 ;  10, 
Oct-,  Feb.,  '2B,  '26;  11,  Juoe,  Oct,  '28;  12,  13,  Mar.,  June,  Sept.,  Dec,  '21 ;  aftarwsrd 
regularly  oa  the  first  of  April,  Jiüy,  Oot,  Jan. :  yola.  14,  16,  in  '28,  '28-'29 ;  24,  25,  in  '33, 
'33-'34;  34,  S6,  in  '38,  '38-'39  ;  Üien  regularly,  Jan.,  May,  July,  Oot,  36,  37,  in  '89  ;  38, 
39,  in  '40 ;  48,  49,  in  'BO ;  BO,  Index  volume. 

2d  ser.,  by  the  same  and  Jamea  D.  Dana,  until  1865.  after  wliich,  by  B.  Si]linian  and 
James  D.  Dana;  from  1851,  aided  by  A.  Grsy  and  W.  Gibbs;  '33  to  '66,  by  L.  Agsaaiz; 
from  '63,  by  ö.  J.  Brjsli  and  S.  W.  Johnson ;  from  '64,  by  H.  A,  Hewton.  2  yola.  onu. ; 
1,  a,  1846;  11,  12,  '51;  21,  22,  '56;  Bl,  32,  '61;  41,  43,  '66;  whanoe,  49,  BO,  1370.  Aa 
index  to  10  FOls.  !n  each  voü.  10,  20,  30,  etc. 

Ann.Ch.  Annales  de  Chemie.  8vo,  Paris,  vols.  1-3,1789;  4^7, '90;  8-11, '91 ;  12-15, '92;  IS- 
IS, '113;  19-24,  '91;  25-27,  '98:  28-31,  '99;  then  regularly  4  v.  ann.;  32-35,  1800;  62- 
55,  '05 ;  72-75,  '10  ;  92-95,  86,  'IB,  an  Indei  to  vols.  31  to  00  inclusive.  Coatinued  in  tho 
Ann.  Ch.  Phys.  {q,  t.). 

Ann.  Oh.  Pharm.  Annalen  der  Chemie  undPhiffraaoie;  by  Wöhler  and  Liebig;  fromTol.  77, 
by  Wöhler,  Liebig,  and  Kopp,  and  called  nev/  senes.  8¥0,  Leipzig  and  Heidelberg,  4  Tois, 
ann.  Vol.  1-4,  1832;  13-16,  '35;  33-86,  '40;  B3-56,  '45;  73-76,  '50;  93-96,  '55;  113- 
116,  'BO;  133-136,  'ÖD;  153-156,  '70.    Bupplementbacd,  1,  1361;  2,  '62,  '63;  3,  '64;  4, 

Ann.  Ch.  Phys.  Annales  de  Obemio  et  de  PhTsique  ■  «t  first  by  Gay  Lussac  et  Arago.  8to, 
Paris;  3  Tols,  anu. ;  1-3,  1816;  16  18  21  31-33,  '26:  46-48, '31;  61-63,'36;  73-75, 
'40.  Yola.  S1-JJ6  made  2d  ser.  and  nombered  1  9.  Sd  aer.,  1-3,  '41 ;  16-18,  '46 ;  3i- 
33,'51;  4e-48,'56;   61-S3, '61;   67  6d    b3      4tb  ser.,  1-3,  1W64;   16-18,  '69. 

Ann.  d.  M.  Annalea  des  Mines.  8vo  P  n'i  B^unm  1816  as  seqnel  to  Journal  desMines; 
1  voL  a  year  until  1825,  and  subseqnen-My  2  vola  a  yeac.  Vol  I,  1816;  6, '21 ;  10,11, 
'25;  12,  13,  '26.  2d  aer!,  1,  3,  '7  9  10  31  3d  ser,,  1,  2,  '32;  19,  30,  '41.  4öi  ser-, 
1,  2,  '43;    19,  20,  '61.     6th  ser.,  1   2,   52     19    20    61.     6tb  ser.,  1,  3,  '63. 

Anh.  Müs.  b'Hkt.  Nat.  Annalea  du  Mnac  im  d  h  stoire  naturelle  par  lea  Profesaeura  de  cat 
6tablisBeinent,  MM.  Haüy,  Pourcroy,  Vauqnelin,  CeBfontaiaes,  Ä.  L.  de  Jussieu,  Geoffroy, 
LaeepSde,  etc.    4to,  Paris;  vols.  1-30,  2  a  year,  1803-1815. 

Ann.  PhiL  Annaia  of  Philoaophy.  3  vols.  ann,,  8vo,  Edinburgh.  Ist  ser.  by  Thos.  Thomson ; 
TOia.  1,  2,  1813;  11,  12,  '18;  15,  16,  '20.  2d  aer.,  vcüa.  1,  2,  1831 ;  11,  13,  '26.  Then 
merged  in  Phil.  Mag.  (q.  y,). 

B.  H.  Ztg.  Berg- und  htttonmänniaeho  Zeitung.  4to,  Liepaig,  I  vol  ann.  Begun  byllartmann, 
and  sometimes  called  Hartmann'a  Zeitung.  Now  edited  by  E.  Kerl  and  P.  Wimmer.  Vol, 
1,  1842;  4,  '45;  9,  '60;   14,  '6B;   19,  '60;  24,  '65;   29,  '7i>. 

B.\üMa,  Z8.  ZeitaditiCt  f.  Physilr  nnd  MatliemalUt ;  edited  by  Baumgartner  and  Ettingshansen. 
10  vols,  8to,  1826-1832,  Wien. 

Bergm.J.  Bergmännisches  Jourüal ;  ed.  by  A.  W.  Eöhler.  12mo,  Freybej^,  Sai.  1,2,  1788;  1, 
2,'30;  aoto'93;  1 ,  3, '93,  by  Eühler  and  Hofitnann.  Afterward,  Neues  Bergm.  J.,  olK. 
&S.;  1,  1796;  2,  '98;  3,  1802;  4, '16,  Oontains  papera  by  Werner,  Hoffmann,  Elaproth, 
and  rnnch  on  mineralogy. 

BibLUniv.  Bibhothkiue  Univeraelle  de  GenSve,  Begun  in  1316.  In  1846,  4th  seriea  of  38 
vols.  üommenced,  and  the  scientiflc  part  of  the  Eeview  takes  the  title,  Archives  dea  Sci- 
ences physiqnas  et  Naturelles.    Bth  series  c-ommenced  m  1368. 

Bruce  Am.  Mm.  J.  The  Amerioan  Miueralopcal  Journul ;  conducted  by  Arohibald  Bruce,  M.D. 
Only  1  voL,  8vo.  Begna  Jan.,  1810;  No.  1,  63  pp.,  1810,  and  2,  top.  126,  '10;  3,  to  p. 
190,  '11;  4,  t«end,  p.  370,  '13. 

Can.  Nat.  Canadian  Haturahst  and  Geologist  8vo,  Montreal.  Vol.  1,  1356 ;  5,  '61 :  8,  '63 ; 
2d  aer.,  voL  1,  '64;   2,  '66;  3,  '66. 

haviog  the  years  in  sucoeasion,  be^nning  with  1770,  at  the  top  of  the  cojumna  of  Squares,  the 
titlea  of  the  eeveral  Journals  to  the  kft,  and  tlie  number  of  the  volume  or  yolumea  of  each  isaued 
each  year  in  the  columu  for  that  year,  Such  a  table  was  conslrnotad  by  the  author,  with  refe- 
reoce  lo  the  preparation  of  this  edition.  It  would  be  a  vast  benefit  to  Science  if  a  series  of  such 
tables,  cmitainiLg  all  Joumala  of  importauee,  and  alao  the  pubhcationa  of  socieläea,  oould  be  made 
out  and  engi-aved,  and  thua  placed  within  the  roaoh  of  etudenta  in  science. 
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Oan.  J.    Caiiadian  Journal  of  Industiy,  Scionce,  and  Art.      Toronto,  Canada ;   3d  ser.,  toI.  1, 

1856;   5,  '60;    10,  '65;  11,  '66,  '67. 
Ch.  Qaz.    Chemical  Gazette,  tij  W.  Pcancis.     8yo,  London ;  1 
Cb.  News.    Chemical  Hews;   edited  bj  V.  Crookea.    Sm.  i, 

1860;  11,  12,  '65;   21,  22,  '70. 
Oreli's  Ann.    OhemiBclie  Annalen ;  l»y  L.  Grell.     40  vols.,  1 3mo,  Helmstadt  u.  Liepaig ;  Tola.  nnm- 

bered  1,  2,  for  eaoh  year,  from  1784  to  1803  induBive. 
IMagler  J.    Polyteduiisühes  Journal ;  by  J.  G.  *  E.  M.  Dingler.      3  toU.  snn.,  8vo,  Augsburg. 

Beguu  in  1820  ;  vol.  187,  in  ISBS. 
Dublin  Q.  J.  Sei.    Dablin  Quanerly  Journal  of  Science ;  edited  by  Eer.  S.  Haughton.   6  vols, 

870,  1861-'66,  Dublin. 
Ed.  J.  Sei.    Edinburgh  Journal  of  Siäsnce  ;  edited  by  D.  Brewster  {often  eahed  ErewBter'a  J.), 

8to,  Edinbui^h,  3  vols.  anu.     Ist  aer.,  vol.  1,  1824 ;  2,  3,  '25 ;  e,  1,  '27  ;  10,  '29.    2d  aer., 

voL  1,  1839 ;  2,  3,  '30 ;  4,  5,  'ai ;  6,  '32.    Moipd  in  PhiL  Mag. 
Ed.  PhiL,  J.    Edinburgb.  EhiloBophical  Journal;  edited  by  Erewster  and  Jameson.   8vo,  2  vola. 

ann.;  ToL  1,  1819;  3,  8,  'iO;   6,  1,  'i2;  10,  'ii;  etÖted  by  JianeBon  alone,  11,  1824;  12, 

13,  '26  ;  l.!^  '30.    Becomea  Ed.  N.  PbiL  J.  (q.  v.). 
Ed.  N.  PhiL  J.    Edinburgh  New  Pbiloaopbical  Joumd ;  edited  by  Prof.  Jameson  (often  oalled 

Jameson's  Jouns^).     Svo,  3  Tola.  ann.     lat  aer.,  voL  1,  1828;  2,  3,  '27 ;  12,  13,  '32 ;  32, 

23,  '37;  33,  33.  '42;  42,  43,   '47;  52,  53,  '52;  56,  57,  '5*.     3d  ser.,  yols.   1,  2,  1355;  11, 

12,  '60;   19,  30,  '61.     Heie  end3. 
BRMiH's  Akoh.    Archiv  für  wiaaeDachaflliche  Euasland.     Begun  in  1841 ;  1  vol.  aon.     Vol.  1, 

1841;  11,  '51;  21,  '61,  eto. 
Gehlen'sJ.    Neues  aJlg.  Jonmal  der  Chemie ;  byA.  F.  Gehlen.   Gvols.,  Berün;  1,  1803;  3,  3, '04; 

6,  'Ofi.    2d  ser.,  under  the  title  Journal  fiir  die  Chemie  und  Physik  uQd  Mineralogie,  8 

Y0l5.,  Berlin ;  1,  2,  1806 ;  B,  6,  '08 ;  9,  '10.     Aiterward,  Schweigger's  Journal  (q.  v.)  begau 

at  Burembei^. 
Oilb.  Ann.    Annalen  der  Phyaik ;  conducted  by  L.  "W.  Gilbert.     Svo,  Leipz^,  30  yols.;  Ist 

series,  1799-1808;  then  SO  vols.,  2d  ser.,  ISOO-'IS;  then  Annaleo  d.  Phys.  und  der  Phy 

aikalisohen  Cliemie,  16  vola.,  3d  aer.,  18i9-'33.    The  vols.  of  the  several  seriea  usually 

connted  conseoutirely ;   1,  3,  1789;  afterward  3  vola.  a  year,  3-0,  1800;   13-15,  'OS;  28- 

30, '08;  4S-5,'1ü;  68-80, '18;  78-5, '33 ;  76, '^4.    Aflerward  coQtüiued  aa  i'oggendorff 'a 

Aunal^  (q.  v.). 
J.D.M.    Journal  des  iGnea.    Svo,  Paris.    la  raonthly  nos.    2  t.  snn.;  1,  2,  1T97;  II,  12,  IB02; 

21,  33,  '07 ;  Sl,  33,  '13 ;  37,  38,  'lä.     Oontinued  ailer  in  Annales  des  Mines  (q.  v.). 
J.  de  Phya.    Jonmal  de  Physique.  4to,  Paris,  3  vols.  ann.    Bdiled  by  Abbe  Roaier  (and  hence 

ealled  ßoziet's  J.),  for  vola.  1-43  (for  a  time  with  also  Mongez,  Jr.);  by  Delameth^rie 

for  vols.  44-84;  and  afterward  by  Blaiuyille.    Twointroductoryvols^  1T71,  1772;  vols.  1, 

3,  1773;   II.   12,  '78;  23,  33,  '83;  33,  SS,  '88;  42,  43,  '93;  44,  45,  '94  (French  Eevolu- 

tion);  46,  47, '98;  55,57,  1803;  66,67,  '08;  76,77, '13;  8fl,  87, '18;  94,95,  '23;  96,  1833. 
J.  pr.  Oh.    Joumö  für  praktisohe  Chemie.    Svo,  Leipaig,  3  vols.  aiin.    Begun  in  1834;  flrst 

edited byBrdtBannäSchweigger.Seidel  (aee  Sohweigger  J.) ;  &oiq1838  byB,  &  Maroband; 

fcom  1853,  byB.  &  Wertiier.     Vols.  1-3,  1834;  19-21,  '40;  84-36,  '45;  49-51,  '50;  64- 

66,  '55;  79-81,  '60;  94-96,  '65;  109-111,  '70.    Preeeded  by  J.  f.  pr.  und  (Ekonomiache 

Chemie,  18  vola.  8vo,  3  vols.  ann.,  begun  in  1838. 
Jahrb.  Min.    Jahrbuch  für  Mineralc^e,  Gec^nosie,  Geolt^ie,  und  Petrefaktenkuude ;  edited  by 

K.  C.  V.  Leonhard  &  H.  G.  Eronn.    8vo,  Heidelberg,  1  voL  ann.     1830-82,  4  Sfoa.  a  year; 

afler '33,  6  Nos-,  and  calied  Neues  Jahrbuch  etc.      VoL  1,1830;  6, '35;   11, '40;    16,  '45; 

21,  '50;  26,  '65;  31,  '60;  36,  '65;  41,  '70. 
Arab.        )  Araberätteiser  om  firamstegen  iEemi  och  Mineralogi,  af  Jac.  Berzelius.    In  German, 
Jahresb.  J      Jahresbericht  über  die  Fortadiritte  der  Chomie  und  Mineralogie.    8yo;  uaually 

deaignated  by  the  year.     Oommenoed  with  1830.    Vol.  1,  1820;   11,  '30;  21,  '40;  29, 

1848 ;  the  last  three  Tolfl  by  Svanbei^.     Oontinued  in  the  Giesaen  Jabreabericbti  isaueö 

by  liebig  &  Kopp,  from  1847  to  '66 ;  bv  P.  Zamroiner,  '67 ;  Kopp  &  Will,  in  '63  ;  and  Will 

aione  from  '63  on.    The  first  voL  Covers  the  years  1847,  '48, 
Earst.  Areh,  Min.    Archiv  für  Mineralogie,  Geognosie,  Bergbau  und  Hüttenkunde.     26  vola. 

Svo,  1829-1865,  Berlin.     Edited  for  vols.  I-IO  by  C.  J.  B.  Karsten;  later  by  Karsten  & 

v.  Deehen. 
Kastn.  Aboh.  Hat.     Archiv,  fiir  die  geaammte  Haturlehre ;  edited  by  E.  W.  G.  Kastner.     Svo, 

Nuremberg.     27  vols.,  3  vols.  ann-,  1824-'86. 
Kell.  &  Tiedm.    iTordaraerikanischer  Monatsbericht  für  Fatur-  und  Heilkunde ;  edited  by  Dr. 

"W.  Keller  &  Dr.  K  Tiedemanu.     4  vols.,  Svo,  Philadelphia.      Vol.  1,  1850;  2,  3,  '51; 
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L'Institut.    L'Institul^  a  weetly  joumal  ia  sm^fol.,  Paris,  1  Tol.  atm.;  beguii  in  1833.     38tii 

year  or  vol.  iu  1868. 
Mag.  Wii.  Heltbt.    Magaan  für  die  Nalurtunda  HelreÜens;  hetausg.  A.  Höpfner,  Zurldi. 

B^uE  in  1181. 
Moll'a  Efem.    Efemeriiien  der  Berg- und  Hüttoakunde ;  editodbyC.  E.  von  Moll.    S  vols.;  I, 

1800,  at  München ;  afterward  at  Nürnberg,  2,  'OB ;  3,  '07  ;  4,  '08 ;  5,  '09.    Proeedod  \>y 

V.  Moll'a  Jahrb.  f.  B.  H.,  Salzburg,  5  Tola.,  1791-1801 ;  and  Annalen  id.,  Salzburg,  S  vols., 

1802-'0t 
Nicholson's  J.    Journa]  of  Natural  Pbilosopliy,  Oliemiatry,  and  the  Ariis  ;  hj  Wm.  Nicholson. 

London,   Ist  aar.,  6  toIb.,  4to,  vol.  1,  1791;   5,  1801.      2d  BOr.,  36  vols.  8vo,  voL  1,  18i|2; 

36,  1813. 
Ntt  Maö.     Nyt  Magazin  for  Natiirvidenakabame ;  by  0.  Langbei^.     Svo,  Christlania. 
Phil.  Mag.    PhOoaopliicßl  Magazine.    Svo,  London.    Ist  aar.  by  Tillooh,  2  or  8  vols.  a  year;  1, 

2,1798;   a-5,'99i  6-8,1800;  21-28, '05  ;  30-32, '08;  33,  34, '09  (thence  2  T.  ann.);   35- 
'    36,'iO;  45,  46, '16;  6  S,  56, '20;  65,  66, '26;  BT,  68, '26.     2d  ser.,  or  Pbilosophical  Maga^ 

aine  and  Annals  of  Philosophy,  2  v.  ann. ;  1,  2,  18*27 ;  11,  '32.    3d  ser.,  London  *  Bdin- 

bm^b  PiiiL  Mag.;  1,  18.'i3;  2,  3, '33;  12,  13, '38;  23,  28, '43;  32,  33, '48 ;  36,  37, '50. 

ith  ser.,  K,  B.  &  Dublin  Pbil.  Mag.,  1,  2,  18B1 :  11,  13,  '56  ;  21,  22,  '61 ;  31,  32,  '66. 
Pogg.  or  Pogg.  Ann.     Annalen  dar  Physik  und  Chemie ;   edited  by  J.  0.  Po^iendorff.     Svo, 

leipäg,  3  Tok.  ann.    Preeeded  by  GUbert'a  Annalen  (q,  v.}.    Tola.  1,  3,  1S24 ;  3-5,  '26 ; 

18-20,  '30;  27-29,  '33;   30,  Index  yoL ;   31-33,  '34;  3^-36,  '36;  49-51, '40;  63-66,  '46; 

79-81, '50;  94-96, '55;   109-111, '80;  134-126,  '65;   139-141, '70. 
Q.  J.  Sei.    Brandes'  Quartarly  Journal  of  Science.    8vo,  2  vols.  ann.  after  1819.     Published  by 

the  Royal  Institution.    Vol.  1,  1816;  2,  8, '17, 'H-'IS ;  4,  ö, '18;  fi.  7,  8, '19 ;  9,  10, '2Ü ; 

19,  30,  'ii ;  27,  38,  '29. 
Reo.  Oen.  Sei.    Beeords  of  General  Seience ;  by  Thos.  Thomson.    4  Tois..  8to,  Edinburgh.  Vols. 

Revista  Minera.  Itevista  Mlnera,  Periodico  cienUSco  e  industrisl  redactado  por  una  Soüeäad 
de  Ingeoieroa.     2  vols.,  8yo,  Madrid.    Tol,  I,  1850;  2,  '61. 

Soherer's  J,  Allgemeines  Journal  der  Chemie ;  eondnoted  by  A.  N.  Sehsrer.  10  Tola.,  Leip- 
zig und  Berlin;  1,  1198;  3,  3,  1799;  6,  7,  1801;  10,  '03.  Oontinued  as  Gehlea's  Jour- 
nal (q.  T.). 

Schweigg.  J.  Journal  fiir  Ciiemie  und  Physik ;  couducted  by  J.  S.  0.  Schweizer.  Fümbei^, 
8ya  Also  under  the  title  Jahrbuch  der  Chemie  und  Physik.  3  vols.  a  year;  1-^,  1811 ; 
16-18,  '16;  38-30,  '20;  afterward  issued  by  Sehwei^^r  &  Meineeke;  Ihen  by  J.  9.  0. 
Schweizer  &  Fr.  W.  Sobweigger-Seidel;  tuen  by  St.  W.  Sehweigger-Seidel ;  31-38, 
1821;  46-^8,  '26;  61-63,  '81.;  67-69,  '33.  1?he  next  year  began  the  J.  pr.  Cb.  (q.  T.), 
by  Erdmanu  &  Schweiggor-SeideL 

Taach.  IiSln.    Tasehenbucb  für  die  gesammte  Miners 

Frankfurt  a.  M.,  1  YoL  ann.    ToL  1,  1807;  4, 'lu;  a,  lo;   i4,-ju; 

2.  TransoAitions,  etc.,  of  Scientific  Soctehti 

Abh.  All.  Berlin.    Abhandlut^en  der  köni^cbeu  Preuss.  Akademie  der  \ 

Berlin.     4to,  Berlin.     Vol.  1  (for  1804-1811)  issued  iu  1815 
Abbaudl.  Senk.  Ges-  Pranzfokt.     Abhandlungen  von  d.  Senltenberg  sehen  naturforach  enden 

GeseUsehaft  zu  Frankfurt  Begun  in  1864.  VoL  vii.  m  1868 
Ak.  H.  Stockholm.  K.  Vet.-Academinens  Handlingar,  Stockholm 
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Bull.  Soc.  Q.    Bulletin  de  la  Socilte  Geoli^que  de  France.    8to,  Paria.     Ist  aer.,  vol.  1,  ISM- 
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Arppe,  Pinsk.  Min.    Analyser  af  Finska  Minei^er;  bj  A.  E.  Arppe.     Part   I.,  J35S,  from 
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1832. 


.ccy  Google 


Xi  INTEODTrcnON. 
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Cappelike,  CeiSI.    Prodromua  Criatallographiie ;  Marc.  Ant.  Cappeller.    4to,  Luceme,  1123. 
Öat.  de  Dree.    Oatalogue  des  huit  Colleolions  qui  compoaeiit  le  iluske  mineralogique  de  Et.  do 
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Cronstedt  (but  issned  anonymously).    12mo,  Stookholin,  1158 ;  Brünnich's  edlk  in  Danisli, 
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Domeyko,  Min.,  1845,  1860.    Elementes  de  Mineralogia;  by  L  Domeyfco.    8vo,  Chili,  Ist  ed, 
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Whitney,  Miss.  Lead  Region.    Report  of  a  Qeological  9acvey  of  the  Upper  Mississippi  Lead 
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history  of  mineral  species  are  the  foUowing,  the  order  cited  being  that  of  thne : 

Theophrastua ;  Dioscorides ;  Pliny'a  Natural  History ;  Agricol^s  works ;  Liiinieus'B. 
Systema  Naturte,  Ist  ed.,  1735;  Wallerins's  Mineralogy  in  the  ori^nal  Swediah, 
1747  (the  flrst  systematic,  descriptive  work,  following  in  ita  aystem  of  clasaifieatiou 
raainly  the  lat  edition  of  Linnseua,  which  the  anthot  alludes  to  in  his  preface, 
among  other  Swediah  works  by  Forsius,  Hiserne,  Eronaell,  and  Swedenborg) ; 
Cronstedt's  Mineralogy,  1757  (a  new  chemieal  syatem) ;  Linnieus'a  Systema  Naturje, 
lOth  ed.,  1768;  Eome  de  Lisie's  Crystallographie,  1772,  1783  (the  firat  syat«matic 
eifort  to  apply  the  principlea  of  cry stall ography  to  the  science) ;  WalJerius's  Min.  of 
1772,  1778  (the  System  and  facta  are  litÜe  ehanged  from  the  earlier  edition) ;  Wer- 
ner on  the  Extemal  Charakters  of  Minerale,  1774,  and  his  Cronstedt,  1780;  Bei;g- 
mann's  Opuscala,  l780,  and  Sciagraphia,  1783  ;  Hofinami's  exposition  of  Wernor'a 
System  in  the  Bergm.  J.,  1789;  Emmerling's  Mineralogy,  1793-97, and  1799-1803; 
Lenz'a  Mineralo^,  1794;  Klaproth's  Beiträge,  1795-1810;  Karst«n'8  Tabellen, 
1800;  Haüy's  TVeatiae  on  Mmeralogy,  1801;  E«uss's  Mineralogy,  1801-1806; 
Luiiwig's  Werner,  1803,  1804 ;  Mohs's  Nnll  Kab.,  1804 ;  Karsten's  Tabellen,  1808 ; 
Lucaa's  Tableau,  part  1,  1806  (giving  views  of  HaUy  of  1801  and  1801  to  1806) ; 
Erongniart's  Mineralogy,  1807;  Haüy's  Tableau  comparatif,  1809;  Hauaraann's 
Han(S)uch,1813;  Hoffmann's  Mineralogie,  1811-1817  ;  Ullmann'a  Uebersicht,  1814; 
Jameson's  Mineralogy,  1816,  1820;  Wcrner'a  Last  Mineral  System  (Letztes,  et«.), 
1817;  CleaveJand's  Mmeralogy,  1816,  1823;  Berzelius's  Nouy.  Systeme,  1819; 
Leonhard's  Handbuch,  1821,  1826;  Mohs's  Mineralogy,  18S2;  Haidmger's  tranala- 
tion  of  Mobs,  1824;  Breithaupt's  Charakteristik,  1830, 1823, 1833;  Beudant'a  Trea- 
tiae,  1824,  1832 ;  PhiJlipa's  Min.,  1823, 1837 ;  Glocker'a  Min.,  1831, 1839 ;  Shepard's 
Min.,  1832-35,  and  later  editions;  von  Eobell'a  Gfrundzüge,  1838;  Mohs's  Min., 
1839;  Breithaupt's  Min.,  1836-1847;  Haidinger'a  Handbuch,  1845;  Hansmann'a 
Handbuch,  1847  ;  Dufrönoy's  Min.,  1844-1847  (also  1856-1859)  ;  Glocker's  Synop- 
sis, 1847;  Brooke  &  Müler,  1852;  von  Kohell's  Tafeln,  1863;  Rammelabei^s 
Handwörterbuch  and  Supplements,  1841-1853  ;  Eenngott's  Uebersicht,  1844-1865 ; 
DesCloizeaus'a  Mineralogy,  1862;  von  Kobell's  Geschichte,  1864. 
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7.    Annotated  Iudex  to  tue  Usbful  Metals  and  Mbtallic  Ores. 

GOLD. — Naüve  Gold  (1).*  Diatir^^uisheii  fram  all  minerals  it  resemblea  by  its  flattening  nnciec 
a  haramer  ]  ito  cutting  like  lead,  althoiigh  cansiderablr  hacdei ;  its  resietiDg  the  action  of  oitrio 
anid,  hot  or  goM  ;  its  high  Bpeiafle  gravity. 

Gold  also  oocura  in  C/old  Amalgam  (11),  Si/kaaite  (98),  Jfagyagiie  (9S),  Pelsüe  (58A),  and  Cala- 
verüe  (Supplement),    Also  somatimea  in  traces  in  Pjrite,  Galenits,  Chaloopyrite.  Native  Teilurium. 

PLATINDM.— IRIDIUM.— PALLADIUM.— .miMw  Plcdimm,  (3),  the  sourca  of  tlie  plaönum 
fif  commerce,  ia  distinguislied  by  tlie  sams  tests  as  goM;  and  it  is  mainly  ob  aocouct  of  its  mal- 
leabdity  that  it  occurs  in  flattened  grains  or  scalea.  FlaHmriäiura  (i)  is  aoother  ore  Bomewhflt 
liaider.  Iridosmine  (7)  rosembles  platinrnn;  bat  it  saratohes  glass,  and  gives  the  reacUoii  of 
osmium,  besides  being  ratbur  britde.    Naüve  Palladizitti,  (B). 

SILTEB. — The  iraportant  Silver  minerals  are ;  Natine  Stker  (2),  sectils  and  maUeable  like  gold, 
the  onlyone  that  has  a  white  oolor;  Argentlte  or  Salphiavt  of  iSilver  (iO),  blackish  lead-gray, 
cutting  (unlike  the  followiug)  nearly  like  pure  lead,  oubic  in  ctyatailizaüon;  Pyrargyrite  and 
Proaatite  or  Buby  Silvec  ore  (117,  118),  ruby  red  to  black,  always  pving  a  bright  red  powder; 
Fresesiäiemte  or  Gray  Silver  ore  (114),  steel-gray,  tathec  brittle,  aid  powder  steel-gray ;  Ste^Tiamte 
or  Bnttle  or  Black  Silyer  ore  (ISO),  iron-lilaok,  and  givii^  an  iton-black  powder;  Csr(srgyrite  or 
Hont  Sitver  i\if>),  resemWing  a  dark-oolored  gray  er  greenish  wai,  and  outtinglike  wai;  Enibo- 
Uie  or  Chloro-bromid  of  SUver  (141),  like  the  last,  but  mora  greenish.  These  ores  yield  silver 
easily,  when  heated  on  diarooal.  Besidea  these,  TekaJiednle  or  Gray  Copper  (126)  is  ollen  a 
valuflble  silyer  ore ;  GcdmU  (44),  whieli,  although  seldom  yielding  07er  seveiity-five  ounces  to 
the  fon,  affords  a  ooaaiderable  part  of  the  silyer  of  commerce.  For  other  rarer  silrer  niinerala, 
see  SB,  36,  41,  42,  BS-ÖO,  62,  63,  88,  99,  108,  lli,  US,  116,  120,  131,  133,  142,  143. 

COPPBR.—The  more  valuable  aperäes  are :  ^Totive  Copper  {\2) ;  Ohalcopyrile  ot  Oopper pyriles 
CJS).  of  a  brass-yellowcolor,  aoratched  easily  withläiepointof  aknifö-blade,aad  givmgagreeniab- 
black  powder;  Bm-nhardliie  (70)  and  Chäiwaie  (77),  which  are  similar  to  the  last,  but  paler ; 
Bomite  or  Pmple  Gopper  (49),  pale  yeUowish,  with  a  slighe  eoppery  tioge,  but  tarniahing  eiter- 
iially  to  piirple,  blue,  and  reddist  tiats,  eaaily  soratoiied  with  a  knife-blade,  and  powder  grayiah; 
Ohakocile  or  VUreous  Copper  (61),  of  a  dark  lead-gray  eolor,  and  powder  similar,  resembling  some 
ailver  orea,  but  yielding  copper  and  not  ailver  when  healed  on  charooal ;  Teirdhedrite  or  ÖTOiy 
O^iper  (136),  ofa  somewhat  paler  steel-gray  eolor  and  powder]  Sed  Copper  {112);  Black  Copper 
(1181 ;  AfalackUe  or  Green  Garbonaie  of  Copper  (761),  of  a  bright  green  eolor,  aomatimea  earthy  in 
thefraeture  and  soinotiaies  silky;  Äniträe  ox  Bbae  Midadtüe  (752|,  of  ariebdeep  blue  eolor,  either 
earthy  or  ritreoua  in  luatre.  .^1  the  above  are  aoted  on  by  nitrio  aeid,  and  the  Solution  depoaits 
a  red  coating  of  copper  on  a  atrip  of  polished  iroa ;  ChrysoooUa  (346),  a  sUical«  of  copper,  reaem- 
bling  the  Green  Ctu'bonate,  but  paler  green,  and  nauaUy  having  a  olose  texture  (never  öbrous),  a 
amootlier  aurface  and  aomewhat  wazy  lustre,  although  occurnug  usually  as  an  incmstatiou ; 
Alneamite  or  Chlorid  of  Copper  (153),  of  deeper  green  than  MalaoMta ;  Snlphak  of  Goppm-  (669). 
Per  rarer  minerals  containing  copper,  aee  37,  38,  39,  42,  43,  46,  50,  51,  62,  80,  82,  100-103,  liO, 
119,  121,  124,  126,  154  (aulphids,  araenids,  etc.);  218,  34B  (ailicates);  533-536,  B3S-548,  667, 
5b3,  61S,  622,  623,  636,  639,  644,  66ä,  «70,  700,  70ö,  706,  708  (phosphates,  araenatea,  sulphatea); 
750,  75B  (oarbönatea). 

QUIOKSlLVEK.~The  only  Talnable  ore  ia  Cianabar  (64)  of  a  bright  ted  to  brownish-black 
eolor,  wilb  a  red  powder,  and  affording  quickailver  wlien  heated  in  an  opea  tube.  There  are  also 
Naiive  Quickailver  (8);  Amalgam  (9) ;  Selen!d(eB);  Chlorid  and  lodid  (136,  144).  Tetrahedrile 
(l'J5)  aometimes  contains  tbia  metal. 

LEAD. — Galenäe  (44)  is  the  only  abundant  lead  ore ;  it  ia  a  lead-gray,  brittle  ore,  yielding  lead 
when  beated  with  charcoaL  The  carboaal«  (cera^te,  729),  phoaphate  (pyromorphite,  493),  arse- 
nate  (mimeüte,  494),  and  sulphate  (angleaite,  633),  are  rä^ely  worked  aa  orea.  For  other  lead 
minerals,  eee  41,  45,  46,  47,  99,  lOB-107,  111-114,  119,  122-134,  126,  128,  129  (sulpbids,  anülDo- 
nida,  etc.);  145,  150-162  (cMorida);  177,  1S7  (osyda);  602,  639  (araenatea);  605  (antimonate) ; 
666  (phosphate);  616  (tm^sfatfl);  617  (molybdate) ;  619-621,  623  (vanadates);  635,  636,  638, 
641,  700  (sulphatea);  642-545  (ohromates) ;  713  (selenate);  715,  733  (carbonatesj. 

*  The  numbers  refer  to  the  number  of  the  apaeies. 
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ZINC. — The  moat  importaat  ores  are;  1,  Smiiiisimiie  or  Ga^haaaie  cfZinc  (723),  and  2,  tMo- 
mine  or  Süiaaie  of  Zinc  (361) ;  they  are  alike  in  a  white,  grayiah-white,  or  greeniah-wliite  color, 
commonlj'  a  al^ht  wray  lustre  and  smooth  look  (often  stalaetitie  or  mammilkry),  yst  soraetimeB 
eartliy ;  and  a  hardnesa  sach  that  the  surface  is  scratclied  with  a  knifa-blatie  witli  some  litße 
difficuUy.  They  differ  in  their  actioo  with  muriatio  add ;  when  the  snifaoe  is  drusj,  the  Silicate 
ahow3  prcgectious  of  minute  rectaagnlsr  priams.  Zinaiie  or  Btd  Zilie  Ore  (116)  is  also  importaat ; 
it  is  bright  red  and  very  distiuotly  foliflted.  Blende  or  Sulphid  of  Zino  (66)  is  a  commoa  ore,  har- 
ing  a  yellow  to  blaok  color  and  resinouä  lustre,  and  distinetly  oleavable ;  the  blaclc  Tarietiea  are 
sometimea  a  little  metallic  in  lustre,  bnt  the  powder  is  nearly  or  quite  white.  For  other  Zine 
miuerals,  aoe  185,  138  (oxyda);  70  (sulphid);  57  (oiyaulphid);  238,  241,  266,  270  (Silicate);  83^^ 
686  (aulphate) ;  500  (phoäphata);  Bao,  637  (araenat«) ;  149,  750  (carbonate). ' 

OOEALT,  NICKEL— Tha  ores  ofcobalt :  Smaitits  (83)  and  Cdbiütüe  (BS),  both  of  nearly  a  tin- 
white  color,  with  the  powder  grayish-bla<i,  color  aometimea  verpng  el^htäy  to  gray.  Tlie  Slaclc 
Oscyd  of  Cdbalt  (218),  a  kind  of  bog  ore  and  veij  impnre,  is  aometimea  siiffioiently  abundant  to  be 
Talnable.  The  nacM  orea  of  niekel  are  Obioaalhüe  or  the  nicooliferous  smaltite  (83),  Geradorgite 
or  Mckd  Glaace  (86),  NiccoUU  or  C/jpper  Nickel  (Yl),  distingiiislied  brapale  copper-red  color,  and 
Mxolifeimis  Fyrrhotite  (68),  from  which  the  larger  portion  of  the  nlcäcel  of  commerce  is  eitraotecL 
For  other  orea  of  ColoU,  aee  53,  81,  82,  34,  96,  97  (sulphida  and  arsenids) ;  618  (molybdate);  667 
(sulphate);  526,  529,  530  (araenate);  743  (carbonate);  of  ^ia^  54,  66  (sulphid);  74,  87,  88 
(araenical  or  auüroonial) ;  416  (Silicate);  6Sa  (snlphate);  527,  529,  530  (araeaate) ;  741  (earbo- 

MANGANESE. — Common,  aa  Pyrolasite  (199)  and  Psüomdame  (217),  both  blaok  or  grayiah- 
blaok  ores,  and  haviug  little  Inatre,  and  a  bla(ÜBh  streak  or  powder,  inwhioh  last  particnlarthey 
are  distiuct  from  the  iroa  ore  called  Limonite,  with  which  Üiey  are  oRea  associateii  and  also  from 
Hematite  or  Specnlar  Iren.  Wad  (218j  is  an  earthy  bog  maugaueae,  aometimea  abundant  and 
Taluable.  MamgmtÜe  (205)  is  abundant  ic  certain  fflinea,  but  is  of  little  value  in  the  arts,  beeauae 
of  ita  eontamii^  ao  little  ozygen  (oce-third  leas  than  Pyiolusite),  to  which  fact  Beudant  alludes 
in  hia  name  for  the  spedea,  Acerdese;  it  differs  ftom  pyrclusite  in  ita  reddish-brown  powder. 
For  other  manganeae  orea,  aee  52,  76  (sulphid);  73  (areenid):  196,  19«  (oxyds);  241,  262,  2H3 
269,  491  (Silicates);  498,499,  531  (phoaphates) ;  532  (arsenate) ;  663,  679,  630  (aulpliatea) ;  717, 
7al,  722,  725  (earlranatea). 

s,  occurring  mostly  in  Scr- 
:ea  p.  614. 

lEON. — The  important  iron  orea  are :  Hemaiiie  or  ^xiyulo/r  Iroa  (the  oi^anrjft  or  ilooästone  of 
Theophrastus)  (1  ao),  charaoterized  by  its  blood-red  powder,  acd  occnrrit^  either  earthy  aud  red, 
or  metallic  and  dark  steel-gray;  in  the  latter  couditioc  very  hard,  aknife-pomimakingnoiiupres- 
aion ;  Magnetits  or  magnetic  imn  ore  (186),  as  hard  as  the  preceding,  but  hsTing  a  blaok  powder, 
and  being  attraotable  by  a  magnet ;  FrarJcliniie,  an  aUied  spedes,  ooDt^iciug  Tioa  and  roanganese 
(ISS);  Lmwniie,  called  olao  brown  Lematito  (206),  a  softer  hydtous  ore,  affordiug a browniah- 
yeUow  powder,  earthy  or  semi-metaJlio  in  sppearanoe,  and  often  in  roammillary  or  atalaetilio 
forms ;  nearly  related  to  limonite  are  gölMte  (204),  turgite  (203),  and  iimnite  (313) ;  Siderüe  or 
Spalhic  Iron  (721),  a  apMTy  ore,  of  grayiali,  grayieh-brown,  and  brown  colora,  very  distinetly  elea- 
vable,  turaing  brown  to  bladk  on  eipoaure.  The  common  dayey  Iron  ores  are  impure  ores,  either 
of  Spathio  Iron,  Limonite,  or  Hematite ;  whsn  liie  last  they  are  red ;  when  brown,  roddiah-brown, 
or  yellowish-brown  tu  black,  they  may  be  dther  of  the  two  former.  One  of  the  most  common 
iron  mineralfl  ia  Fyrile  or  sulphid  of  iron  (75),  a  pale  yeilow,  btass-lilie  ore,  hardeuough  to  strike 
fire  with  steel,  and  thus  uulike  any  copper  oie,  and  all  aimüar  ores  of  oljier  metals.  It  is  fce- 
queutly  mioed  and  ulüized  for  the  aulphur  it  conCaina.  Marcastie  (90)  is  simUar,  but  is  prismaUc 
and  often  orested  in  ita  forma.  Pyrrhottte  ot  Magnetie  Pyriles  (68)  is  lesBhard  and  paler,  or  more 
grayiah  in  color.  ZeucofrytiU  and  Äjiicfcrf  (91,  93,  94)  are  white,  metallic,  arseniisil  ores,  some- 
what  reaembUng  orea  of  cobalt.  Meaaccanüe  or  I^taTiicIroa  (181)  reaembleaspeculariron  doaely, 
but  has  not  a  red  powder ;  it  ia  abundant  in  some  regions.  Ä)r  other  irou  miuerala,  see  260, 
384,334,  869,  435,  436,  467,  469  (Beates);  473-475  (coiumbates,  tantalatea);  493,499,  S24,  5'^5, 
553,  657,  663,  560,  667-670,  576  (phosphates,  araenates);  606  (berate);  610  (tungatate) ;  646, 
662,  664,  6B5,  672,  675,  682-687,  692.  696  (sulphates);  717,  719,  720  (oarbonatea);  763  (oialate). 

TIN. — The  only  raluablo  ore  ia  the  Qoyd  of  Tm  or  CassUmiie  (192),  a  very  hard  and  heavy 
mineral  of  a  dark  browc  to  black  color,  soTuetimes  gray  or  grayiah-brown,  witliout  any  metallic 
appearsEce  ;  the  crystals  usually  have  a  very  brilliant  luatre.     Tin  also  occiira  aa  a  sulphid  (80^ 
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xlviii  jSTEoriüCTioN. 

TITAJsTITJM.— The  onlyore  of  thismetal  otaay  valae  is  Eutila  (193). 

ÄESBNIC.— J^triiw  ArsBaie  (llllsone  source  of  arseoicj  but  it  ia  toa  rare  tobe  of  muoh  avail; 
also  Orpimsei  (37),  a  sulpliur-yellow,  Ibliaceoua,  and  somewliat  pearij  jnineral,  and  Realgar  (26), 
brigbt  red  aaä  vitteoua.  Aisenic  ia  moaUj  derivod  for  thc  arts  from  Üio  araenieal  ores  of  irou, 
cobalt,  and  uickeL 

ANTIMONY.— SüJmi'f«  or  Grwg  Arttirmmy  (29)  is  the  source  of  the  antimony  of  comaierce.  It 
ia  a  lead-gray  ora,  uaually  flbrous  or  in  prismaüo  eryatals,  and  disüi^iahed  from  a  similar  ore  of 
maaganese  by  its  perfeot  diagonal  clearage  and  its  easy  ftisibility.  Native  antimony  (13),  senar- 
monlil»  (^20),  valentinite  (221),  are  sometimes  fouad  in  su^oieut  abnndance  to  bo  mined.  Anti- 
mony occura  sIbd  in  namerous  orea  of  lecd,  ailver,  aud  nickel;  also  än  oxysulphid  (226). 

BlSMÜTS.~Mitive  Bismulk  (20),  the  sonrce  of  the  metalin  the  arts,  ia  wiiitiah,  with  a  faint 
reddiah  tinge,  has  a  perfect  cleavage,  and  ia  very  fusible.  Pot  other  bismntli  ores,  see  80-33. 
36,  lOS,  103,  121,  123,  124  (siüphida,  tellurida);  222,  223  (oxyds);  3S6-3S8  (aiücates);  763  (car- 
bonate). 

8.    ÄBBRBVIATIONS. 

For  esplanations  of  the  abbreviations  Var.,  Comp.,  Obs.,  Alt-,  Artif.,  sn  lieadings  of  sectiona 
Ia  the  desoriptions  of  Fpedea,  aee  p.  xi;  of  ohemica]  aymbola,  pp.  xi-xviii;  of  H.,  G.,  B.B.,  O.F., 
E.F-,  p.  sx;  of  otlier  ^breviationa,  p,  sxxiv, 

The  fraeüonal  expreasion  ^,  before  tJie  atatement  of  an  analyaia  aignifiea  o  mean  of  iwo  ttnaJ^- 
sea ;  %  a  maan  of  ihre« ;  and  so  on. 

Q  in  a  formula  after  the  new  aystem  ataads  for  an  acoessory  ingredient  in  the  Compound,  and 
the  natura  of  tbis  ingredient  is  to  be  learned  fcom  the  fornrala  alter  the  old  System  in  the  same 

In  the  stalementa  of  the  acgles  of  erystals,  abbreriationa  are  uaed  aa  followa; 
■pyr.,  angle  over  a  pyramidal  ei^. 
las.,  an^e  over  a  basal  edge. 
«ioc.,  angle  over  a  macrodiagonal  ei^ 
hrach.,  angle  orer  a  biaohydiagonal  edge. 
toj),  angle  between  opposite  planes  over  the  aummit. 
term.,  augle  over  tenainal  edge  in  a  tbonibohedron. 
adj.,  angle  between  adjacent  planes. 
0«.,  oyer;  i)-ao%d,  brachydiagonal;  nmcTOd.,  maoTodiagonal. 
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DESCEIPTIVE  MIIEßALO&T. 


The  following  are  tlic  gcneral  aubdivisions  in  the  Classification  of  mine- 
rals  adopted  in  tliis  treatise  : 

GEl^ERAL    SUBDIVISIONS. 

I.  Nätive  Elements. 

II.  Compounds  :  the  moke  negative  Element  an  Element  of  Seeies  IL 
(See  aext  page.) 

1.  Biüary:  Stilphids,  Telt.ukids,  op  Metals  of  the  Sdlphus  and 
ÄESENio  Giwupa  (p.  36). 

2.  Binary :  Sülphids,  Tellubids,  Selenids,  Aesenids,  Antimosids, 

BlSMTTTHlDS,  PhOBPHIDS,  Off  MeTALS   OF   THE    GoLD,  IeON,  AND   Toi 

Geoopb  (p.  S3). 

3.  Temaiy :  Sülphaesehtieb,  Sulphantimonites,  Sulpiiobismüth- 
ITES  {p.  84). 

III.  CoMPOTrana :  the  moke  negative  Element  an  Element  of  Seeies 
III.,  Group  I.     (See  page  S.) 

1,  Chlokids,  BßOMma,  lonma  (p,  110). 

IV.  Compounds  :  the  moke  negative  Element  ak  elkment  of  Seeies 
III.,  Gkodp  II. 

1.  Fluoeids  (p.  123). 

V.  CoMPOTJNDa :  the  moke  negative:  Element  an  Element  of  Seeies 
HI-,  Geoup  III.     Oxygen  Compounds. 

1.  Binaiy :  Oxyds  (p.  131). 

2.  Temary;  the  basic  element  an  element  of  Series  I. ;  the  acidic 
of  Series  II.  {aa  Silicon,  columbixitn,  phosphorus,  etc.) ;  the  acidifie 
of  Series  III.  (oxygen) :  1,  Silicates  (ü.  202) ;  2,  Columbates, 
Tantalates  (p.  512) ;  3,  Phosphates,  Aksenatbs,  Antemonates, 
IfiTKATEs  (p,  526) ;  i,  Bokates  (p.  593) ;  5,  Tungstates,  Moltb- 
datks,  Vanadates  (p.  601) ;  6,  Sülphates,  Ohkomates,  Tellu- 
EATEB  {p.  612) ;  7,  Caebonates  (p.  669) ;  8,  Oxalates  (p.  11$). 

VI.  Hydeo-Caebon  CoMPOorDS :  minekals  of  oeganic  oeigin  (p.  720). 
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I.  I^ATIVE  ELEMENTS. 


aeeä:ngement  of  the  species. 

Seriea  L  Seriss  IL 

r.  &OLD  GROUP.  1.  IBSENIO  GROUP.      ' 

1.   QOLD.  2.    SlLTER.  17.  ABSESIO.  19.   ALLEMOHTITE. 

la.    AiramONY.  SO.    BlSUDTH. 

2.  IROSf  GROUP.  2-  SULPHÜB  GROUP. 

3.  PLATINÜK.  9.  AUALSAM.  21.  Tellübtük. 

4.  PLAMHimDiTni.       10.  Amuethtb.  22.  StuiPhdb. 

5.  PALLiDIDM.  11.    GoLD-AMiLffiM.  33.    SeLENSLTLPEÜR. 
e,   AUiOPAIiLADIÜM.       12.    OOPPEK. 

T.  IsmosuiNB.  13.  Iron. 

(l).  Mewiaratite.      14.  Zreo. 
(3).  KsaerakitB,        15.  Lbab. 

8.   QlJlOKSILVBR. 

8.  TIN  GROUP.  3.  CARBOH-SIUCON  GROUP. 

16.  TiN.  34.  Diamond.  25.  Geaphite. 

Two  series  of  olemenla  ara  liere  recogniaed;  ih.o  ßrsi  eontaming  tteroore  basie,  and  the  sscottä, 
OBS  division  of  the  mors  aegaüve.  These  two  seriea  nie  parallal  in  their  BuÜäivlsioiis,  so  that  tha 
arrangerüerit  ia  a,  natural  oue,  wbether  read  acrosB,  or  up  and  dowo,  the  page.  The  firsl  group  of 
each  oontaina  elementa  whoae  Compounds  ha,ve  au  odd  number  of  atoma  of  the  oegative  element, 
as  1,  3,  5,  or  the  penssorfs  (p.  ivlii);  the  oiher  two  of  eacb,  au  even  number,  as  2,  i,  B,  or  liio 
airliada. 

(1).  To  the  Qold  gronp  of  elementa  belong  alao  kydrogiji,  palassmin,  sodivm,  litMuni,  ralidiam, 
aesium,  ßtaSin/m ;  tlie  atomic  ratio  for  tha  os^ds  ia  1 :  1,  and  the  general  formula  of  tlie  same  EO, 
or  E"©,  in  the  new  System  of  ohemiatry. 

Tothe  Arsenio  group  belong  the  elemenis  pftospÄonts,  mirog^  coliemimm,  tontolum,  and  probs- 
bly  boron.  In  all  but  boron,  (£.ere  are  oiyda  oontfüning  3  and  S  atoms  of  oiygea ;  in  l>oron,  B, 
but  not  5. 

(2).  To  the  Iron  group  of  elementa  belong  eafcton,  maaitesmm,  alumimim,  ^eryäiwm,  copper, 
ccbaU,  «ickel,  zjm,  efeumfoin  (in  part),  manganese  (In  part),  Imd  (in  part),  etc.  Among  the  oiyda, 
the  fltomlo  ratio  2  :  2  oocuis  in  the  orfliuary  protoxyda,  haring  Üie  fonnala  RO,  as  onfinarily  writ- 
ten  (and  bo  written  in  thia  worlr),  bat  ftö,  in  the  new  atyle  of  chemiaDry.  Tha  ratio  4  :  6  ia  repre- 
sented  in  the  aesqulosyda,  R'0°  (BW  in  the  new  System). 

To  the  Sulphur  gronp  of  eleraents  belong  also  seimiaw,  vanadiitm,  and  probably  milybdentim,  in 
whioh  the  more  prominent  aeid  haa  the  atomie  ratio  2  i  6.  Here  also  raay  he  inoluded  that  State 
of  the  metal  dwomium  which  eiiats  in  chromio  acid  {CrO',  or  -©rö'),  that  of  mcmgajiese  io  man- 
ganio  acid,  and  that  of  molybd^un  in  molybdio  aoid. 

(3).  To  the  Tia  group  belong  alao  Ulaaium,  m-conium,  Siinium.  The  prominent  oxyd  has  tha 
atomlo  ratio  2  :  4  (KO',  or  in  the  new  System  R0").  Tliia  group  may  contain  also  that  atate  of 
lead  which  exists  in  the  osyd  PbO'  (or  Pbö") ;  and  the  same  also  of  mangone^e  esisting  m  MnO' ; 
of  platiiium  and  palladium  in  tha  deutozyd  atate.* 
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Tlie  Oarbon-SUioon  OiMDup  contains  Owtbon  and  Süiam.  They  are  related  to  oiie  nnother 
in  the  atomio  ratio  oE  their  prominent  atads  (fflO',  00'],  tat  they  are  verj  widely  imlilie  in  msa\j 
respects,  and  yery  strikingly  so  in  tiie  mineral  eompoucds  of  tlie  two  aeids.* 

Series  HI.— Beaiäes  tha  above  two  aerias  of  elemeiits,  there  is  a  ihird^  oonaisting  of  tlie  emi- 
nf/fdly  negative  elements  (for  tha  mnst  part  eidusivelj  negative).    The  tliree  groups  of  this 

(1).    CULÜEINE,  BOOMI^E,  loDIKK. 
(2).    FLUOEISa 

(3).   Osva™. 

The  flrst  of  tliese  gioups  (likß  tlie  same  m 
Eion  ;  tlie  tiiird  of  thß  even  ;  while  fluorine  is 

1.  GOLD.    Sol.  Alcltem.    Gediegen  Gold  Germ.     Ov  natif  K'. 

Isometric.  Observed  planes  0, 1, 1,  i-%  3-3,  4-2.  Fi^.  1  to  8,  15,  lY, 
and  the  followiBg :  tlie  octahedron  and  dodecaJiedron  (f.  2,  3),  most  com- 
mon. Crystak  sometimes  acicular  throngli  elongation  of  oetahedral  or 
other  forms ;  also  pasaing  into  fllifonn,  retieulated,  and  arborescent  s" 
and   oecasionally   spongiform  from   an  aggregation  of  filaments ; 


ot  ciystdln  often  eilient  (f.  51).  Cleavage  none.  Twiiis ;  compositioii  face 
octdliedral,  as  m  f  50 ;  and  occnning  also  in  trapezoliedral  and  other 
ffrms  Also  massive  and  in  thin  laminse.  Often  in  flattened  grains  or 
eciles,  and  lolletl  masses  in  sand  or  gi-avel. 

H.=2-5— 3.  G.=:15-6— 19-5;  19-30— 19-34,  Valien  qnite  pnre,  G.  Rose. 
Lnstre  metalUc,  Color  and  streak  variowe  shades  of  gold-yellow,  some- 
times inclining  to  eilver-white.     Very  dnctile  and  malleable, 

Oompositioii,  Varieties. — Gold,  but  containir^  silver  in  different  proportlons,  and  sometimes 
also  traces  of  copper,  iron,  palladiunj,  rliodium. 

Var.  I.  öräinarii.  Containing  0-16  to  16  p.  c  of  ailver;  or,  the  atomio  ratio  of  gold  to  Sil- 
vor  varying  from  160 :  1  to  3:1.  Color  varjing,  accordingly,  from  deep  gold-yellow  to  pale 
yellow;  G,  =  19 — 15-5.  Ratio  for  the  gold  and  silver  of  3  :  1  cocreapouds  to  15-1  p.  c  of  silvet; 
4  ;  1,  12  p.  c;  6  ;  1,  8ip.  c;  10  :  l,  5-3  p.  a  (a)  In  distinct  cryst^  or  groups  of  crjstals;  (i) 
arboreseantor  retieulated;  (c)  fllifotmi  (djspoTigy;  (e)  in  laminie ;  (/)  rolled  maasea ;  (j)  soaJes 
or  srtuna.  •        ^^^^^ 

designated  respectiyGlj'{using  the  letters  of  the  Greok  olphabet)  the  aipM,  bäa,  Mid  gamma  alates. 
■While  the  iron  or  Je  in  FeO  is  olosely  related  to  magoesivrai,  calcium,  etc.,  chat  in  Jte'^'  is  es 
closely  related  to  almainum ;  and  that  in  FeSj  or  Pb  in  PbO',  or  Mn  in  MnO',  aa  closely  related 
to  tin  and  titanium,  whosa  ordinray  oxyd  ia  BÖ",  Thia  relation  ig  apparent  in  the  cryatallograplijc 
and  Chemical  characters  of  tha  corresponding  osyds.  See  further  on  this  aubject  a  psper  by  the 
author  in  Am.  Jowr.  Sei.,  H.  xüt.,  1867,  and  Introd.,  p.  xv. 

*  In  atrict  System,  tho  Silicates  shonld  come  in  Classification  nestbefore  the  Oarbonates,  instead 
of  where  they  are  placed  In  thia  work.  Btit  as  there  are  no  analogiea  hetween  the  species  of  thess 
two  groups,  ihe  Separation  is  without  seriona  objeetion. 
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jr,EHKNT8, 

B3Gp.e.ofBÜTBr (anal.  3,4,  26,21,45);  H:  I,  to 2ep. e. (anal  16,41-44); 
a  :  i,  to31  p,  0.  (anal.  54,  5B);  2i  :  1,  tol8p.  o.  (aaal.40).  Pliuysays  thatwhenläieproportionüf 
aüverln  the  goidis  one-fifth  (=20  p.a)iti3oaUedetei;(ru)n.  TJiewordin  Greek  meaos^o  amber; 
and  its  uae  fo-  this  alloy  proMilj'  arose  from  the  pale  yellow  eolor  it  haa  aa  compared  with  gold. 
An  argeniäferoua  golä  iWnn  the  Ophir  Mina,  Nevada,  pale  yellowish  in  coIor,  gave  BreiÜiaupt 
(B.  H.  ZtgT  UV.  169)  G.=I3'2B,  13*68.  He  obaecves  that  it  containa  more  ailver  than  goM,  but 
givea  no  aoalysis. 

3.  Palladmm'Golil,  Jtoyesjfe  Froliel,  containa  nearly  10  p.  e.  of  palladium,  baaidea  aome  silver; 
color  pale.  From  Poijea  in  Brasil.  Another  Tariety  from  Zaeotinga  and  Oondonga  in  Braail 
oontaias  6  to  6  p.  e.  of  palladium. 

4.  Ehoämm-Gold.    Containa,  accorflii^  to  del  Rio  (Ann.  Ch.  Phya.,  3) 
rhodium;  G.=16'5 — 16'8;  brittla.    Eeqnirea  reOTammaüon. 

Analyaesby  Avdej'ef  (Po^i  liu.  153);  Bouaaingault  (Ann.  Oh.  Phya.,  x 
Mag.,  IV.  siix.  129,  and  xxx.  142);  T.  H.  Henry  (PbiL  Mag.,  IIL  sxs" 
CiL  Pharm.,  lix.  255) ;  T.  8.  Hunt  (Rep.  Q.  Oan,  and  Am.  J.  Sei..  II.  s: 
1853,  No.  3) ;  Elaprott  (Beitr.,  iv.  1) ;  A.  l«yol  (Ann.  Ob.  Phya.,  IL  i 

Soc.  Dublin, iv.2Jl)i  Marsh  (Am.  J.SoL,  H.ixsiji.  190);  Jiforthooto{PM.  Mag,,  IT.  vi.  390);  Oa- 
wald  (Pot^.,  Isxvii.  96)  j  Pietzach  (Arcli.  Pharm.,  IL  scviii.  142} ;  Kivot  (Ann.  d.  M.,  IV,  3"     ""■ 
G.  Rose  (Pogg.,  xxiü.  161);  Terreil  (0.  B.,  lix.  1047);  Tesehemacher  (Q.  J,  Oh.  Soa,  i 
Thomaa  (Phil.  Mag.,  IV.  i.  261) ;  B.  W.  Ward,  at  Mint  of  Sydney,  N.  8.  W.  (W.  B.  Olarke'a  Ke'- 
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V.  40S);  ForbesfPliiL 
f.  205);  Hofmann  (Ann. 
s.  448):  Kerl  (B.  H.  Z(«„ 
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The  arorage  proportion  of  gold  in  tte  native  gold  of  Oalifo^nif^  as  derived  from  asaays  of  sere- 
ral  hundred  milliona  of  dollars  worth,  is  830  Öiousandtha ;  while  tlie  tsa^  Ja  mostly  ibetween 
S70  and  890  (Prof,  J.  C.  Booth,  of  TJ.  S.  Mint,  in  a  letter  to  thB  auUior,  of  May,  1867).  The  ränge 
in  tliB  mefed  of  Australia  is  moatly  between  9i"pO  and  060,  with  an  avetage  of  025. 

The  gold  of  ÜiB  Chaudißre,  Canäda,  contains  uaually  10  to  15  p.  G.  of  aüver;  wliile  that  of  HoTa 
Scotia  iB  very  neatly  pure. 

Tlie  Chilian  gold  afforded  Domeyko  84  to  96  per  cent  of  gold  and  1 5  to  3  per  Cent,  of  ailver 
(Aon.  ä.  Minee  IV.  vi.). 

Porpeäie  afforded  Berzeliue  (Jahresb.  183B)  Gold  85'98,  palladium  fl-85,  süyer  4'n. 

A  ciass  ofcfccinim,  weigtiing  2B  Iba.,  from  VörÖapatak,  oonelstingof  largeeryatalaij^in-),  eon- 
tained  25  p.  o.  of  silver  (Diagl.  Palyt  J.,  obcvi.  396). 

Pyrognoatlc  and  other  Chemical  Characters — B.B.  fusea  eaBily,  Not  aoted  on  bj 
fluxcs.    Insoluble  in  üny  siugle  acld ;  soluble  in  nitro-mviriatio  acid  (aqna-regia). 
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6  NATIVE   ELEMENTS. 

Observations. — HaÜve  goM  is  foutid,  when  iii  siln,  with  comparaÜTBly  small  eseeptiona,  in 
the  quartE  Teina  ttat  intersect  metamorphio  rocks,  and  to  some  estent  in  thö  wall  rock  of  these 
veius.  The  metamorpJiic  rocka  tlius  intersected  ara  moatly  chloritie,  taleoae,  and  argillaceoua 
achist  of  duUgraea,  dack  gray,  and  other  oolors ;  also,  umeh.Zesscommoalj',  miea  and  hornblendie 
echist,  gneisa,  diorite,  porphjiy;  and  atill  more  larely,  graulte.  A  laminated  quartalte,  called 
Itacolumlte,  is  common  in  raaay  gold  regions,  aa  tliose  of  £razil  and  N^ortli  Carolina,  and  aome- 
timea  apeeular  scbiats,  or  slaty  rocks  oontaining  much  foliaied  speeulac  Iron  (hiematit©^  or  magne- 


The  gold  oocuia  m  the  quarlz  In  atrlnga,  scales,  platea,  and  iu  masses  whlob  a: 
agglomeration  of  crystals;  and  the  acalea  are  often  invisihle  to  the  naked  eye,  maasive  quartz 
that  apparently  ooutaica  no  gold  fbaquettUy  yielding  a  oonsideraüle  pereontage  to  che  assayer.  It 
iE  always  very  irregularly  diBtributed,  and  never  in  continuoufl  pure  bands  of  meial,  llke  many 
matallie  orea.  It  ooours  boüi  diasemlnated  througt  the  mass  of  the  quartz,  and  in.  its  oavltles. 
Ihe  largec  masses  and  the  flnar  cryatalÜzitionB  are  mainly  in  the  latter;  and  Prof.  Wurla  haa 
su^ested  that  thaae  have  been  formed  by  a  slow  aggregalion  and  cryataUization  carried  on 
through  the  Bolvent  power,  as  regards  gold,  of  persulphate  of  iron— tbia  salt  of  iion  being  derxyed 
froni  me  decompoaltion  of  tlie  pyrite  present  in  the  quarta  Tcina. 

The  aaaouialed  minerala  are ;  pyrite,  whioh  far  eioaeda  in  quantity  all  others,  and  is  generally 
oüriftcoMS ;  next,  ehalcopyrite,  galena,  blende,  miepiolcel,  each  fraquendy  aurifiirona ;  often  tetrady- 
raite  and  other  teilurium  ores,  native  biamnth,  stibnite,  mi^netite,  liemattte ;  aometimes  barytea, 
apatite,  fluor,  siderite,  chrysoooUa. 

The  quarta  at  the  aurfaee,  or  in  the  Upper  pBtt  of  a  vein,  Is  uaually  oeUular  and  rusted  ftom  the 
mote  or  less  compiete  diaappearanoe  of  the  pyrite  and  other  aulphida  by  decomposition  ■  but 
balow,  It  ia  commonly  solid.  The  enclosiug  soUists  are  sometimea  soft  and  eaaily  removed  in 
mining.  In  other  caaea,  they  are  Oiceasively  toiigh,  and  the  quarta,  being  a  britüe  mineral,  yielda 
the  Eioat  easlly  to  Ihe  drllL 

The  gold  of  the  world  haa  been  loosöy  gaüiered,  not  directly  ftom  the  quartz  veins,  but  from 
the  gravel  or  aands  of  riTera  or  valleyB  in  auriferous  regions,  oc  the  alopes  of  mounteaus  or  hilla, 
wboae  rocks  oontain  in  some  part,  and  generally  not  far  distaut,  auriferoua  veins;  and  auch 
miuea  are  often  oalled  aäwiial  viashm^s;  in  Caiifomia  ptocer-t%(;^n?s.  Pliny  Bpealts  of  the  "bring- 
iiig  of  rivera  &om  the  mountains,  in  many  icatancea  for  a  hundred  milea,  for  tlie  purpose  of 
wsahing  the  d^ris,"  acd  tliis  method  of  hydi'aulio  mluing  is  now  carried  on  i»  California  on  a 
atapendoua  soaie.  (See  SUllman,  in  Am.  J.  ßd^  II.  xL  10.)  The  auriferoua  gravel  and  earth 
liave  been  derived  from  the  diäntegration  or  wearing  down  of  anriferoua  roclca,  The  aurifer- 
oua grarel  beds  in  California  are  of  vast  estent;  Ihoae  of  the  Tuba,  an  affluant  of  Feather 
■River,  varylcg  ftom  8u  to  25D  fest  in  depth,  and  averaging  pcobably  130  Teet  Most  of  the  gold 
of  the  ürala,  Brazil,  Australia,  and  all  other  gold  regions,  hai»  coiiie  froai  suoh  alluvial  washinga. 

The  allnvitd  gold  ia  uaually  in  dattened  ao^ea  of  (Offerent  degreea  of  lineneaa,  tha  aize  depend- 
iug  partly  on  the  original  ooudition  in  the  quarta  veiaa,  and  partly  on  the  diatnnce  to  wMoJi  it 
has  been  tranaported.  Transportation  by  running  water  ia  an  aaaorting  proceaa ;  the  coarser 
particJes  or  lacgest  pieoes  requiring  rapid  currents  to  tranaport  them,  and  dropping  first,  and  Üie 
tiner  being  carried  far  away — sometimes  acores  of  milea.  A  cavlty  in  the  rocky  slopes  or  bot- 
tom  of  a  Valley,  or  a  place  where  the  watera  may  have  eddied,  generally  proves  in  auch  a  region 
to  be  a  pocket  füll  of  gold. 

In  the  auriferoua  s^ids,  cryatala  of  aircon  are  very  common  ;  also  gamet  and  kyamte  in  graina ; 
often  also  monazite,  diamonda,  topaa,  corundum,  iridosmiue,  platinum.  The  zircons  are  aometimes 
miataken  for  dlamonda. 

Orolä  is  widely  diatributed  over  the  globe,  and  oceura  in  rooka  of  varlous  agea,  from  the  Azoio 
to  the  Gretaceoua  or  Tertiary.  The  acliiats  that  containtha  aurifoioua  veins  were  once  sediment- 
Biy  beda  of  oiay,  aand,  or  mud,  derived  from  the  wear  of  preexisting  rocks.  Tiirough  some  pro- 
cesa,  in  wliioh.  heat  was  conoernad,  the  latter  were  metamorphosed  into  the  hard  oryalslüne 
schistB,  and  at  the  aame  time  upturned  and  broken,  and  oiten  opened  between  the  layers :  aod 
then,  eil  the  flasures  (cutting  acro^  the  layers)  and  the  openinga  (made  between  tlie  layers,  and 
therefore  oonforming  with  Üie  laminatioQ)  became  filled  with  l£e  quartz  veins  coutaining  gold. 
The  quarta  waa  brought  into  the  interaecting  flaaures,  and  Üia  interlaminated  open  spacra,  &om 
the  rocka  eiüer  aide  by  means  of  the  permeatlug  beated  wat«ra  (auch  heated  walers,  at  a  teraper- 
ature  much  above  that  of  boiiii^  walör,  iiaving  great  deoomposmg  and  aolvant  power,  and  car- 
rylng  into  cavitiea  whatever  they  can  gatiier  up  tl'om  the  rooks).  Thus,  the  gold  of  the  veina  waa 
detived  from  Üie  rocks  adjoining  tbe  opeiiings,  either  directly  adjoinicg,  or  above,  or  below  it ; 
aud  it  must  therefore  tiave  been  widely  disiributad  through  these  rocks  liefere  they  were  crjstal- 
Haed  and  the  veins  were  made,  altiiough  in  so  inflniteaimal  a  quantity  in  a  cubic  foot,  that  liie 
beda,  without  thg  metamorphtam  and  tbe  vein-making,  would  have  been  worthleas  taiuing- 
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tue  Jiirassto  periot],  as  in  the  Sierra  ITevada;  and  stiU  later  ia  the  Crataceoua  and  Terüary  peri- 
ods,  as  in  the  Coaat  Mountains  of  California.  But  whateyer  tte  age  of  the  schiats  and  veins,  the 
ordinal  Bouree  of  all  the  PiJaoaoLc  and  later  gold  depoaits  muat  be  the  azoic  or  ori^ual  rooka  of 
tiiB  globe,  as  they  ara  the  great  aource  of  tho  material  sliales  and  sandstones  of  all  aubsequent 
agos,  eicepting  such  aa  may  have  heen  derived  from  aqaeous  Solution  or  chemloal  depoaitiOQ. 
Auriferous  quartz  veina  are  in  no  caee  igneous  veins— that  ia,  veina  fllled  by  injacläon  of  melted 
matter  from  below. 

Gold  exiata  more  or  lesa  abundanUy  over  all  tbe  continenta  in  moat  of  tha  ret^ona  of  cryatalline 
roeka,  eapeeially  tlioae  of  the  aemi-crystalline  aohists ;  and  also  in  aome  of  the  lai^s  ialanda  of  tha 
wovld  where  auch  rooka  oiiat.  In  Europa,  it  ia  most  abvindant  in  Hui^ary  at  Königsberg, 
SchsinnitE,  and  Felaobacya,  and  in  Trauayiyaaia  at  Klapaik,  Vöröapatak,  and  Offenbanya;  il 
ooGura  alao  in  the  sanda  of  the  Sliine,  tha  Beuaa,  the  Aar,  the  Rhone,  and  the  Daiinbe ;  on  the 
southecn  slope  of  the  Ponnine  Alps  from  the  Simplon  and  Monte  Eoaa  to  tlia  vallay  of  Aosta ;  in 
Piedmoiit;  ia  Spain,  formerly  wortad  in  Asturias;  in  maay  of  the  streams  of  Oomwall;  near 
Dolgelly  and  other  parta  of  ITortli  Wales ;  in  Sootlanü,  in  oonaiderable  amonnt,  naar  LeadhUla,  and  in 
Glen  Coioh  and  other  parta  of  Pertlislure;  in  the  cotmty  of  Wicklow,  Ireland;  in  Sweden,  at 
Edelfors. 

At  the  Tranayl-rania  mines  of  Töröspatak,  vhere  one  pleoe  of  23  oeb.  waa  fouud,  tha  gold  ia 
obtaiued  by  mining,  and  the  minoa  hava  been  worked  sinoe  the  time  of  the  Eomana.  The  Riiine 
haa  been  moat  produotiTe  batweon  Baals  and  Manheim ;  the  sands,  whare  ricbeat,  oontain  only 
about  56  parta  of  gold  in  a  huiidred  milliona  ;  yet  aanda  coataining  leaa  than  half  Ulla  propoi'tion 
ai'e  woi'kad.  Tha  whole  amount  of  gold  in  the  auriferona  sanda  of  the  Rhino  haa  been  estimated 
at  $30,000,000  ;  bv2t  it  is  mpatly  coverad  bj  soll  under  oultiratioii. 

In  Asia,  gold  OGOura  along  the  eastern  aanka  of  the  Vvals  for  500  miles,  and  ia  eapeoially  abun- 
dant  at  tha  Bereaov  minea  near  EatharineDburg  (lat  56°  40'  H.) :  also  obtained  at  PetropavIoT- 
nki  (eo"  F.) ;  ffiadme  Tagüsk  (59°  ü.) ;  Miaafc,  noar  Slatouat  and  Mt.  Ihnen  (55°  K.,  where  the 
lai^eat  Eusaian  nu^get  was  found),  etc.  Katharinenburg  is  the  eapital  of  the  mining  distriot 
The  Ursla  wore  withln  liie  territoiy  of  tha  andent  SoytMana ;  and  tha  vessels  of  gold  repnted, 
aocording  to  Herodotua,  to  haye  feilen  from  the  akiea,  were  probably  made  from  XJr^an  nupjeta. 
But  tha  minas  were  not  opaned  uiitil  1819 ;  aoon  after  thia  they  baeama  tha  most  producäva  ia 
the  World,  and  remained  so  untU  the  disoDveriea  in  California.  They  are  prmeipally  alluvial 
washings,  and  theae  w^hinga  aeldom  yield  leaa  than  65  grajua  of  gold  for  4,000  Ibs.  of  soll,  and 
rarely  mors  than  120  gtaina.  At  BereaoT,  thera  are  workinga  in  the  parant  fook.  Siberian 
miues  lew  estenslro  oceur  in  the  lesaer  Aliiä,  in  the  Kolyvan  mining  region  (about  1,500  miles 
east  of  Katharinenburg,  noar  long.  100°  E.,  betwaen  the  Obi  and  Irtisoh,  and  1,500  milea  weat  of 
tha  other  great  Siberirüi  mining  ragion,  üiat  of  Nertsoliinak,  which  ia  batween  135°  and  140°  B-, 
east  of  L.  Batkal);  amoag  tlia  !ooaUties  ara  Schlanganberg  and  SirSnovski,  noted  for  affbrdingthe 
eleetrmn  (anal.  36,  27).  Aaiaüc  minas  ooour  also  in  the  Oailas  Mountains,  in  Little  Thibet,  Cey- 
lon, and  Malacca,  China,  Corea,  Japan,  Pormoaa,  Sumatra,  Java,  Bomeo,  the  PhiUppinea,  and 
otliar  Bast  India  lalands. 

In  Afriea,  gold  oecnra  at  Kordofan,  batween  Darfour  and  Abyasinia ;  also,  aonth  of  tha  Sahara 
in  "Weatöm  Afrioa,  from  the  Senegal  to  Oapa  Palmaa ;  m  the  interior,  on  the  Somat,  a  day'a  jouT- 
noy  fromCaasen;  aloi^  the  eoaat  opposite  Madagasoar,  betwaen  22°  and  35'  S.,  supposed  by 
Borna  to  have  been  the  OpMi-  of  the  time  of  Solomon. 

In  South  Ataerica,  gold  is  found  in  Brasil  (where  formerly  the  lai^er  pari  of  täie  annnal  pro- 
duoe  of  the  world  was  obtained)  along  tbe  ehtan  of  mountains  lyiug  naatly  parallel  with  the  eoaat, 
eapedaUy  near  Villa  Eic-a,  and  in  the  province  of  Minas  Geraes ;  in  üfew  Grenada,  at  Antioquia, 
Choeo,  and  Giron ;  Chili ;  in  Boliria,  espeoially  in  the  Valley  of  the  Bio  de  Tipuanl,  aast  of 
Sorata ;  sparingly  in  Peru.  Alao  in  OeutcaL  Amarioa,  in  Honduras,  San  Salvador,  Guatemala, 
Costa  Biea,  and  near  Panama ;  most  abundant  in  Honduras,  ospedally  along  the  rivera  Guyape 
and  Jälan,  in  Olaneho,  while  found  also  in  tha  dapartmant  of  Yoro,  and  in  Soulhem 
Honduvaa. 

In  North  America,  there  ara  numbetless  minea  along  tha  mountaina  of  Westem  America,  and 
cthora  along  the  eaateni  ränge  of  the  Appalaohiaus  from  Alabama  and  GflOi^ia  to  Labrador,  be- 
sides  some  indicationa  of  gold  in  portions  of  the  intermediate  Azoic  region  aboilt  lalre  Superior. 
They  ocour  a.t  many  pointa  alang  the  higher  regioaa  of  tha  Bodsy  Mountain,  in  Marioo,  in  New 
Meiiuo,  near  Santa  Fe.  Cerillos,  Ato,  eto. ;  in  Ariaona,  m  the  San  Fraiidaao,  Wanba,  Yuraa,  and 
other  diatricta ;  in  Colorado,  abmidant,  bnt  the  gold  largely  in  auriferous  pyritaa ;  in  Utah  and 
Idaho.  Also  along  ranges  betwean  the  aummit  and  the  Sierra  Nevada,  in  the  Humboldt  region 
and  elsewhara.  Alao  in  the  Sierra  Nevada,  mostly  on  ita  westem  slope  (the  minas  of  the  aaatorn 
being  prineipally  silver  minea).  The  auriferona  belt  may  be  said  to  begin  in  the  Oaliforuian  peniu- 
aula.  Fear  tha  Tejon  pass  it  entars  California,  and  beyond  for  ISO  milea  it  ia  aparingly  aurifer- 
ous, the  slate  rocks  being  of  small  braadth ;  but  beyond  thia,  nortliward,  tbe  ^tea  increaae  in 
aitant,  and  the  mines  in  number  and  produetlvenesa,  and  they  oontinue  thua  for  200  milea  or 
more.     Oold  oocurs  also  in  the  Coast  rangea  ia  many  localitics.  but  moally  in  too  small  quantities 
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to  be  proEtablj  worked.  The  regions  to  tlie  noröi  in  Oregon  and  Washington  Territory,  anci  the 
BiiÜBh  PosseaBiona  farüier  north,  are  at  rnanj  poiuts  aiiriferous,  and  produetiTely  so,  Üiough  to 
B  less  ertent  Öisn  California. 

Tha  niines  of  California  were  flrst  mada  kiiowii  in  1849.  They  wäre  for  sonie  years  eoleiy 
allnvial  washicgB,  iiut  sinee  1852  qoartz  mining  liaa  been  on  the  inorease.  The  quartz  veics  are 
often  of  great  gka.  Some  in  tlie  "  Maripoea  estate  "  ureraga  12  feet,  aad  in  places  expand  to  40 
feat  ia  braadlh.  North  of  Mariposa  oounty,  Che  auriferous  gravel,  wliich  has  everywliere  been  a 
prindpal  souree  of  Üie  gold  thus  far  obtained,  ia  Vary  eitensivö.  The  ttiiolc  deposits,  often  semi- 
indurated,  aro  now  waahed  down  by  vaat  streams  of  water  Üirown  by  the  pressure  of  a  column 
of  water  of  150  fest,  tbat  do  ths  work  of  running  off  tlie  eartb  and  gravel,  andgathering  the  gold 
in  an  incredjbly  Short  time,  Muoll  of  the  anritbrona  grayel  fonnation  ia  under  a  eovuring  of  Tol- 
canic  rock,  eitisr  tnfa  or  lavas,  which  haa  to  he  underworked,  in  oue  w^  or  anotlier,  to  get  out 
the  gold,  matfng  what  is  called  loMe-mouniam  minvig;  the  flat  tops  of  hai'd  voleanio  material 
giving  a  table-like  loob  to  the  heighta.  (See  J.  D.  Whitnej's  GeoL  California;  review  of  same  in 
Am.  J.  ScL,  II.  zli.  231,  351,  and  B.  ailiman,  ib.,  sl.  1.) 

In  eaatam  Horth.  Amsrica,  tha  minea  of  tlie  Soatham  United  Statea  produ<«d  befora  the  Oali- 
fornia  diBcovaries  about  a  million  of  ciollars  a  yoar.  Tliey  are  moaöy  conBced  to  the  Statas  of 
Tii^ia,  Forth  and  South  Carolina,  and  Georgia,  or  along  a  line  from  the  Eappahannoek  to  the 
Cooaa  in  Alabama.  But  the  region  may  be  Said  to  extend  north  to  Canada ;  for  gold  has  been 
found  at  Albiou  and  Madrid  iu  Maine ;  Canaan  and  Liaboii,  K.  H. ;  Bridgewater,  Vermont ;  Ded- 
■  ham,  Mass.  Traces  oocur  also  in  Franoonia  townahip,  Montgomery  Co.,  FenusylTania.  In  Vir- 
gima,  the  prineipal  deposits  are  in  Spotaylvania  connty,  on  Üie  Eappaliannodc,  at  the  United 
States  miaes,  and  at  other  places  to  the  soutliweat ;  in  StaÖbrd  county,  at  the  Bappahannock 
gold  minea,  ten  miles  from  Palmouläj,  in  the  Culpepper  oonnt^',  at  Culpepper  minea,  on  Eapidan 
jiTer ;  in  Orange  county,  at  the  Orange  Grove  gdd  mine,  and  at  the  Qreenwood  gold  mines ;  in 
Goochland  eounty,  at  Moas  and  Buaby'a  mines ;  in  Louisa  oonntj,  at  Walton's  gold  miae ;  in 
Bacbingham  eounty,  at  Bldridge's  mine.  In  Jfirrlh  ßwoKno,  the  gold  region  is  moatly  conflned 
to  the  eoimüea  of  Moal^omery,  Cabairus,  Mecklenborg,  and  Lincoln.  The  mines  of  Mecklenburg 
are  prindpally  vein  deposita  ;  thoae  of  Bnrke,  Lincoln,  MeDoweD,  and  Ratherford,  are  mostly  m 
flUuTial  seil;  tha  Daridsoo  oounty  süyer  mine  tias  afforded  gcdd.  In  Georgia,  Ihe  Sheltou  gold 
minee  in  Habersham  oounly  haye  long  been  ^mons ;  and  many  other  plaoaa  have  been  opened  iu 
Babun  aud  Hall  comities,  Lnmpkin  couniy,  at  DaMonega,  etc. ;  and  the  Dherokee  ouuntiT.  In 
South  CaroUna,  the  prineipal  gold  regiona  are  the  Fairforest  in  Union  district,  and  the  Lynch's 
oreek  and  Oatawba  regiona,  chieHy  in  Laneaater  and  Chestetfleld  diairiota;  also  in  Pickens 
oounty,  adjoining  Georgia-    There  ia  gold  also  in  eastem  litmessee. 

In  Canada,  gold  occurs  to  the  aonth  of  the  St.  Lawrence,  in  tlie  soll  on  the  Ohaudiere  (where 
flrst  found  in  16351,  and  over  a  considerable  region  beyond,  liavmg  been  derived  probahly  from 
the  orystaUine  Bchiats  of  the  Hotra  Dame  ränge  (T.  S.  Hunt),  whidi  is  properly  a  continuation  of 
the  mouutains  of  New  England  and  the  Appalachiana  to  the  sonthwast.  In  Hova  Scotia,  minea 
are  worked  near  Halifiii  and  elsewhere. 

In  Auatralia,  wtiich  is  Mly  equal  to  California  in  productiveness,  and  much  supeiior  in  Üie 
purity  of  the  motnl,  the  prindpal  gold  miueiä  ocour  along  the  streams  in  the  mountaius  of  K.  S. 
WalM  (S.  B.  Australia),  and  aloug  the  coutinuaüon  of  the  same  ränge  in  Tictotia  (8.  Auatralia). 
It  was  discorered  in  N.  S.  Wales,  near  Bathnrat,  in  the  apriug  of  1851 ;  and  ui  August  of  tlie 
aame  year,  the  fer  richer  depoaits  of  Victoria  became  known.  Some  gold  haa  aiao  been  obtained 
in  Queenaland,  H".  Ansti'alia,  in  the  vitänity  of  Moreton  bay.  Prof.  Booth  atatee  {iu  a  letter  to 
the  author)  that  one  lot  of  Anatr^ian  goM  woith  ahout  $4,000,  aubmitted  to  him  in  1853,  eonsist- 
ed  of  graiua  from  tha  size  of  a  very  Arge  pea  to  smaJl  sand,  all  of  wiiich  were  more  or  leaa  per- 
fect  dodeoahedrona.  Gold  also  occurs  in  Tasmania  (Van  DjemWa  Land).  In  New  ZerJand,  it 
haa  been  found  at  Cororaaudel  harbor,  near  Auokland,  on  the  Northern  ialanB,  and  on  the  Middle 
Island  near  Oook's  Stcaita.    Found  also  in  New  Oaledonia. 

M^sea  of  gold  of  considerable  sise  have  been  found  iu  North  Carolina.  The  largeat  waa  dis- 
corered m  Cabarrus  Co.;  it  weighed  twenty-eight  pounds  «ToirdnpoiB  ("ateel-yacd  weight," 
eqnala  3^  Iba.  troy),  and  was  8  oc  9  inches  long  by  4  or  5  broad,  and  about  an  inch  thicit.  ITie 
lai^^est  mafis  yet  reporled  from  Oalifornia  weighed  20  pounds.  A  masa  consisting  of  a  congeriea 
of  cryatala,  and  weighing  201  oza.  (value  $4,000)  was  found  in  IS8B,  in  California,  T  milos  from 
Cteorgetown,  in  151  Dorado  ooimty.  In  Paraguay,  pieeea  from  1  to  50  ponndB  weight  were  taken 
from  a  masB  of  rock  whicli  feil  from  one  of  Üie  h^heat  mountains.  Seyeral  apecimena  weigtnug 
IC  pounds  have  been  found  in  the  Ural,  and  one  of  27  pounds ;  and  near  Miask,  in  the  Valley  of 
Taachku  Targanita,  iu  1842,  a  maaa  waa  detadied  we^Mng  96  pounds  troy.  Thia  mass  ia  now 
in  the  Museum  of  Mining  Bngineeta  at  8t.  Peterabu:^.  A  mass  found  recenüy  in  Australia, 
called  the  "  Blaneh  Barkley  Nu^at "  had  the  enormous  weight  of  146  Ibs.,  and  ouly  6  oza.  of  it 
were  gangue ;  and  one  still  larger,  from  Ballarat,  weighed  184  Ibs.  8  oza.,  and  yielded  £8,316 
10s.  Sd.  aterliiig  of  gold. 

The  jield  of  gold  minos  haa  very  much  increasod  in  amount  since  the  discovery  of  tlie  minea 
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of  Oaliforni».  The  mines  of  South.  America  and  Mexico  were  eatimated  by  Humboldt,  over  30 
years  since,  to  jifiM  aunually  $11,500,000,  whioh  much  ei:cee(is  th.©  preaent  proceeda.  Braail  tae 
furniahad  about  11,500  pounda  troy  per  year.  It  ia  eslimated  Üiat,  between  1790  aad  1830, 
Meiico  produced  $a!,260,000  in  gölii,  Chili  $I3,i50,000,  and  Buenos  Äyrea  $19,500,000,  making 
an  ayerage  aanual  yield  of  $16,050,000.  The  EuBsian  mines  in  1346  ptoduoad  abont  $16,500,000 ; 
and  in  1861,  $15,000,000.  The  yield  of  California  in  1849,  the  firat  year  afler  tha  dia- 
covery  of  the  gold,  was  $5,000,000.  It  rapidly  incteased  IVom  that  year  nntil  1863,  ■wlieo  it 
was  neariy  $60,000,000.  Since  then  it  has  diminiahed,  and  iu  1B66  the  amount  was  but 
$21,000,000.  MoDtanSi  Colorado,  Idaho,  and  Neyada,  raiee  the  total  from  the  United  States  for  the 
year  130S  to  $86,000,000,  with  $20,000,000  beaides  of  eilver.  Anstralla  produced  $60,000,000 
for  a  numbec  of  yeara ;  but  for  1863,  1864,  1886,  the  average  waa  not  above  $30,000,000,  one- 
fourth  to  one-third  of  wMch  came  from  the  auriferous  t[uartz. 

The  gold  ia  obtained  trom  the  auriferoua  quartz  by  pulverizing,  and  then  treating  the  finely- 
powdored  quarta  with  mercury,  a  method  weÜ  linown  to  the  ancienta.  Thia  metal  diSBOlves  out 
the  gold,  ptodücing  an  amalgam  wtiich,  by  atraining  and  distillation,  yialda  the  gold.  The  auri- 
ferous Pyrite  ia  firat  powdered,  and  then  roaated  in  an  Oven  of '  peoiiliar  oonstcuction  until  the 
aulphur  ia  driven  offi  The  reaidue,  acoording  to  one  procosa,  pronouneed  the  best,  ia  treated 
with  oMorine  gas,  and  the  metals  Uiua  eonverted  into  aUorids,  of  wMch  the  chlorid  of  gold  ia 
Eolable.  ThiB  is  remoyed  and  Üieu  treated  with  protosulphate  of  tron,  when  the  gold  ia  depoaitod. 
Aceordiog  to  another  proceaa,  the  residue  ie  fuaed  with  ]it2iarge,  and  the  gold  is  thus  oombined 
with  lead,  and  afi^rward  obt^ned  from  the  lead  by  eupellation.  By  a  third  pruoess,  the  aurifer- 
oua pycjts,  eäpeoially  when  oupriforous.  is  conoentrated  iuto  a  copper  matt  by  partial  roasting  aud 
fusion ;  the  matt  ia  then  roaated,  and  the  oiyd  of  eoppor  takea  up  by  dilutc  aulphuric  aiäd,  loav- 
ing  the  gold  and  ailvor  in  tho  ceaidno. 

2.  SILVER.    luna  Akhem.    Gediegen  Süber  Garm.    Argent  natif  Fr. 

Isometric.  Obaei-ved  planes  0, 1, 1,  i-%  i-i,  3-3.  Fies.  1,  2,  6,  7, 15,  lY. 
Cleavage  none.  Twins :  composition  face  octahedral,  liSe  f.  50 ;  but  oecur- 
ring  also  in  the  trapezohedron  3-3,  and  other  forms.  Commonly  coarse  ov 
üne  filiform,  retionlated,  ai'borescent ;  in  the  latter,  tlae  branehes  pass  off 
either  (1)  at  right  anglea,  and  are  crystals  (usually  octahedrons)  elongated 
in  the  direction  of  a  eubic  axia,  or  eise  a  auccession  of  partly  overlapping 
crystals ;  or  (2)  at  angl^  of  60°,  tliey  being  elongated  in  the  direction  of  a 
dodecahedral  axis.  Crystals  generally  obliquely  prolonged  or  shoi-tened, 
and  thua  greatly  distorted.     Also  massive,  and  in  plates  or  superficial 


H.=2-5— 3.     G-.=10-l— ll'l,  when  pure  10-5.     Lustre  metallie.     Oolor 
and  streak  silver-white ;  subjeet  to  tamish,  by  which  the  eolor  1 
k.    Ductile. 


Comp^  Var— ^ver,  with  some  oopper,  gold,  aai  aomatjniea  plaünum,  antimony,  bismnth, 
maroiicy. 

Var.  1.   Ch-dmary.    (o)oryBtalliEed;  ft>  flliform,  arboroaoent;  (c)  masaive. 

2,  Ay/rifermis;  KOttäiU.  (Güldiacli-Silber  Mausm.,  Handb.  104,  1813.  EüEtalit  Breiik.,  B, 
H.  Ztg.,  iiv.  169,  1860.)  OraitainH  10  to  30  p.  a  of  silver ;  oolor  white  to  pale  braaa-yellow. 
There  ia  a  gcadual  passage  to  argantiferous  gold  (aea  Goib). 

The  uame  .ffiisfe/ite  was  given  to  an  ore  frora  Hevada.  having  Üie  foUowing  ctiaraeters:  H.=2 — 
2i;  G-.=1I'32~13-10;  coloraUrer-white,  somewiat  darltar  than  native  silver  on  afresh  surfaca; 
ßiöhter  found  in  it  silrer,  lead,  and  gold,  the  first  ffluob.  pcedommatir^.  From  the  lode  of  the 
Ophir  mine,  Nevada,  in  bean-shaped  graina. 

3,  Gupriferoiis.    Containa  sometinies  10  p.  c  of  copper. 

4,  AittirmaUü.  John  found  in  alver  from  Johanngeot^enstadt  (Chem.  Unt,  i.  286)  I  p.  c.  anti- 
mony, and  traoea  of  ooppec  and  arsecie.     (See  furüier  under  Discrasite.) 

The  Kongsbergnative  aÜTer  containa  0-4(J  p.c.  ofmercwry  (D.  Forbes),  and  the  preaence  of  thia 
metal,  Sämann  su^asta,  may  account  for  its  Site  cryataUizatiou. 

Fordyce  (Phil.  Trans.,  1116,  623)  found  in  süver  from  Koi^sbei^,  Norw^y,  ailver  73,  gold  38. 
Berthier  (Ann.  d.  M.,  li.  73)  obtained  10  p.  c.  of  copper  ftom  älver  ftom  Cur<^>  France. 

Pyr.,  eto. — B.B.  oo  charcoal  fuses  eaaily  to  a  aüTer-white  globule,  whioh  in  O.F.  givea  a  faint 
dark  red  coating  of  oxyd ;  erystalliaes  on  cooling.  Soluble  in  nitric  add,  and  deposited  agän  by 
a  plate  of  copper. 
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Oba. — ITative  ailver  occars  in  masses,  oc  ia  arborcaeencaa  and  filiform  shapea,  in  Tcins  traTersing 
gnaisa,  schiat,  porphjij,  and  other  rocka.  Also  ooeurs  disseminated,  bot  iiaually  invisibly,  ia 
Dative  oopper,  galena,  ohalcoi^te,  etc. 

The  minea  of  Kocgabecg  in  ITorway,  have  afforded  magnificeDt  spedmena  of  oatiTe  silyer.  One 
among  the  splendid  auite  ftom  thia  loeality  in  the  Royal  collection  at  Copenbagen,  weigha  tip- 
wards  of  5  owl^  and  reoently  two  maases  baye  been  obtained  weighing  aeverafly  238  and  436 
pounds.  The  prinoipal  Saron  loealitias  are  at  Freiberg,  Solmeeberg,  and  Jobanngeorgeuatadt ; 
tlie  BohemLan,  at  Pisibram,  and  Joachim  sUial.  A  mass  weigbing  HO  llia.  from  the  Himmekfnrst 
mine  near  Preiburg  had  Gr.  =  ll>-840.  It  also  oecura  in  small  quanlitiea  with  other  orea,  at  An- 
dieaabarg,  in  tbe  Harta;  in  Suabia:  Hui^ary;  fit  Allemont  in  Dauphiny;  in  tba  Ural  near 
Beresof;  In  the  Altai,  at  Zmeoff :  aad  In  some  of  tbe  CofniBh  minea. 

Meiico  and  Peru  have  been  tJie  moat  productive  countriea  in  siher.  In  Mexico,  it  haa  been 
obtained  moatly  from  its  orea,  whilo  in  Peru  it  oeeura  prinoipally  native.  A  Moiicaa  apeciinsn 
from  Batopilas  weighed  when  obtained  400  pounda;  and  one  from  Southern  Peru  (mines  oC 
HuaQtaya]  weighed  over  8  cwL  Dnring  the  firat  eiglitean  years  of  the  present  Century,  more 
than  8,180,000  marka  of  ailrer  vnjre  nffoiaed  by  the  minea  of  Gvianaxuato  alone.  In  Duraugo, 
Sinaloa,  and  Sonora,  in  Fortbera  Mexico,  are  noted  minea  affording  native  ailvsr. 

In  the  Uniled  Statea  it  ia  diaaemüialed  tJirouell  muob  of  the  oopper  of  Michigan,  oocasionolly 
in  spota  of  aome  aize,  and  aometimea  in  cubea,  akeleton  ootahedrong,  etc.,  at  vaiious  minea.  It 
haa  been  observed  at  a  mine  a  mito  aonth  of  Sing  Sing  priaon,  whioh  was  formerly  worked  for 
silrer ;  at  the  Bridgowater  eopper  minea,  New  Jeraey ;  in  interesting  epedmens  at  Eing'a  mine, 
Davidson  Co.,  N.  C. ;  at  Prince'a  location,  Lake  Superior,  Oanada  ;  rarely  in  filamente  with  bary- 
tea  at  Cheahira,  Ct  In  Idaho,  at  the  "  Poor  Man'a  lode,"  large  massea  of  native  silver  have  been 
obtained.  In  Nevada,  in  the  OoTnatocli:  lode,  it  ia  rare,  and  moatly  in  filaments ;  at  the  Ophir 
mine  rare,  and  diaaeminated  or  Ülamentoua;  in  Oalifomia,  sparingly,  in  Silver  Mountain  district, 
Alpine  Co. ;  in  the  Maria  vein,  in  Loa  Angeles  Co. ;  in  the  towiwhip  of  Aacot^  Canada.  The  jield 
of  the  Uniled  Statea  at  tlie  preaent  time  in  silver  ia  abont  $20,000,000. 

Alt — Pseudomorpha,  consisting  of  hörn  silver,  red  silver  ore,  and  argenlito. 


3.  PLATINXIM.    Platina  (fr.  Choco)  Uiloa,  Eelae.  Hist.  Viago  Amer.  Merid.,  lib.   6, 
Madrid  1148.    Piatina  {fr.  Oarthageua)  W.  Browarigg  (who  reeeived  it  in  1741  from  0.  "Wood), 
Phil,  Trans.  1750,  584.    Piatina  dal  Pinto  Schefer,  Ac.  H.  Stookh.  1152,  263.    Polyien  Eaiisia. 
Handb.,  B7,  1813,  20,  1847. 
Isometxle.     Karely  in  cutes  or  octaliedrons  (f.  1,  2).     TJsually  in  grains : 

occaaionally  in  irregulär  lumps.     Cleavage  none. 

H.=4r-4-5.     G.=16— 19,  lT-862,  lT-759,  two  masees,  G.  Kt^e,  17-200, 

a  smaller ;  17"108,  small  graiüs,  Breith. ;  17-608,  a  mass,  Breitli. ;  17'60,  largi 

mass  fi"oni  Nischne  Tagilsk,  Sokoloff.     Ltistre  metallic.     Oolor  and  streak 

wbitish  steel-gi-ay ;  shimiig,    Opaque.     Ductile.     Fracture  hackly.    Oeea- 

eionally  magneti-polar. 
Comp. — Platinura  oombined  with  iron,  iridium,  osmUim,  and  other  metala.    Analyaea ;  !• — :i, 

Berzeliua  (Ac.  H.  Stockholm  1828,  113) ;  4,  5,  Oaann  {Pogg.,  vüi.  505,  ».  411,  lüi.  233,  liv.  320, 

XV.  153)  I  6,  1,  Svanbei^  (Inatitut,  K.  294) ;  8  M.  BöcWng  (Ann.  Ch.  Pharm.,  levi.  243) ;  9—20,  il. 

SL  0.  Deville  &  Debray  (Ann.  Ch.  Phys.  lU.,  Ivl  44a) ;  21,  Kromayer  (Arch.  Pharm.  II.,  ex  14, 

Jahreab.,  1862,  707): 

Fl         Au      Fe       Ir      Rh       Pd    Cu      I-O  Sand    Oa 


.  Ooroblagot  86-50 

8-32 



1-15 

I-IO  0'45 

1-40    

1-03  "=100  BerEeliua. 

2.  N".  Tagilsk    78-94 

11-04 

4-91 

0-86 

0-28  0-10 

196  

1-25  «=100  Barzelius. 

3.          '■            73-58 

12.B8 

2'35 

1-15 

0-30  5'20 

2-30  

2-i4°=100Beraelii.iB. 

4.          "            83-07 

10-79 

1-91 

0-69 

0-28  1-30 

1-80  

=99-12  Osann. 

.  Ural              80'37 

10-92 

0-06 

4-44 

=100  Osann. 

B.  Cihoco,  8,A  36-16 

8-03 

1-09 

2'16 

0'35  0-40 

0'97  Mn  0-10=10117  Sv. 

.  Pinto?            84-34 

7-52 

2-52 

3-13 

1-68  

0-19     "  0-31=101-23  St. 

.  Bomeo           82-60 

0'20  10G7 

0-66 

013 

380  . 

=98-36  Böckicg. 

.  Choco             86-20 

l'OO     1-80 

0-85 

1'40 

0-50  0'6U 

0'95    0-95 

=100'25D.  &D. 
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10 

Ohoco 

SO'OO 

1-50 

7-20 

1-55  2-50 

I-OO  065    1-40 



4-36=100-15  0.  &D. 

lG-32 

1-22 

1-43 

1-13  1-22 

1-14  0-88    1-SS 

2-41  =  100-28. 

Culifornta 

0-80 

6-1 B 

1-OB  I-OO 

0-60  1-40     1-10 

2-95=101-15. 

13 

19-85 

0-55 

4-45 

4-20  0-65 

1-B5  0-75    4-95 

0-05' 

2-60=100-00. 

14 

is-sa 

1-ao 

G-10 

0-85  1-96 

1-30  1-26     7-66 

1-25* 

1-50P1)?0-55=100. 

15 

51-46 

0-8B 

4-30 

0-iO  0-66 

0-16  2-!B  37-30 

3-00=100-25. 

!6 

Sp^ia 

45-70 

315 

6-ao 

0-95  2-6B 

0-85  1-05     2-85 

O-OS" 

35-95=100-00. 

17 

AuBkalia 

59-80 

2-40 

4-30 

2-20   1-50 

1-BO  1-10  2B-00 

0-80» 

1-20=100-00. 

61-40 

1-20 

4-65 

1-10  1-86 

1-80  1-10  26-00 

1-20=100-20. 

Bussia 

77-50 

itnd. 

1-46  2-80 

0-86  2-16     2-35 

2-30' 

1-00=100-00, 
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76-40 

0-40 

11-10 

4-SO  0-30 

1-40  4-10     0-60 

1-40=100-50. 
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California 

63-30 

0-30 

6-40 

0-70  1-80 

010  4-25  [22-55' 



—  HgO-eo=100Krom. 

' 

the  1033,  Witt  3orae  osmium. 

Var,— (1)  Svanbei^  malcea  the  Platiomn  of  Uoa,  2,  1,  8=Pe  Pt";  Je  Pf;  (2)  tliat  of  3,  4,  5= 
I'ePt'.    The  \sst  is  cs\ie&  Ini}i-Flati«Tiin  (Mseri^latm,  Bf-eilh.);  G.  =  14-6—1 5-8,  II.=6. 

Pyr.,  etc. — lufiisible.  Hot  affeoted  by  borai  or  Eolf,  of  phoaphorus,  eicept  in  tlie  atate  of  flne 
dust,  trhen  reactioDS  for  Lron  and  copper  may  be  obtäined.  Soluble  oniy  in  heated  nitto- 
muriatio  aoid.  Aota  si^htly  on  the  magnat;  this  property  lia3  baen  siippossd  to  dapead  oa  the 
amouut  of  jron  it  contains  ;  tut  Koksoharof  States  that  platiuura  mB3se3  from  Nisehnö  Tagilak  are 
iDflgneti-polar,  and  attract  iron  fllingfl  Eir  more  atrongly  than  the  ordinai-y  map-nat. 

Obs. — Platimua  -was  first  fonnd  in  pebblea  and  small  grains,  aaaoeiated  with  irldiam,  osmivim, 
Palladium,  gold,  copper,  aod  diromite,  io  Üie  aUurial  dep03it3  of  tlie  river  Pinto,  in  the  dJ3ttiet 
of  Ohoco,  near  Popajan,  in  South  America,  wliare  it  roeeived  ita  name  plati/aa,  from  plaia,  sUver. 
In  tlie  proyince  of  Antioqaia,  in  Brazil,  it  haa  been  fomid  m  aurifeiouB  regions  in  eyenite  (Baus- 
Bingault). 

In  EuBsia,  where  it  waa  firat  discoyered  in  1822,  it  occmä  at  Nisolme  Tagllsk,  and  Gloroblago- 
dat,  in  the  Ural,  in  aüuTial  marorial ;  the  gravel  hae  been  traced  to  a  great  eitent  up  Mount  La 
Martiane,  -whioh  oon3Jsta  of  orjBtnUine  rooks ;  in  tTischne  Tagilslr,  it  lias  lieen  foinid  witi  chro- 
mite  in  Serpentine.  Formerly  uaed  as  coica  hy  the  Ru3smn3.  RuaBia  afforda  annually  about  SOO 
cwt.  of  platiiium,  which  ia  naarly  ten  times  the  amount  Irom  BriEiI,  Columbia,  St.  Domingo,  and 
Borneo.    The  amount  eoined  from  1828  to  1844,  eqnalled  two  and  a  lialf  miUionB  of  doUars. 

Platinum  iB  also  found  on  Bomeo,  which  ftirnishes  600  to  800  Ibs.  annually ;  in  the  aands  of 
the  Rhine ;  at  St.  Aray,  vfll  du  Drae ;  ooun^  of  Wielilow,  Irelaud ;  on  the  river  Jooity,  8b.  Domin- 
go ;  arcording  to  reporl;,  in  Cholotoca  and  O-raclaa,  in  Honduras ;  in  California,  in  the  Eliamath 
region,  at  Oape  Blanco,  eta,  but  not  abundant ;  in  traoea  with  gold  in  Eutherford  Co.,  North 
Carolina ;  at  St.  ?rangois  Beauce,  eto.,  Oanada  East. 

Although  platinum  generally  oceura  tu  quiie  small  grajna,  maases  are  aoiaetimea  found  of  con- 
sidsrable  magnitnde.  Amaaa  we^hir^  1,088  grains  was  brought  by  Humboldt  from  South  Amer- 
ica, and  depoeited  in  the  Berlin  muaeum  ;  specific  gravity  18-94.  In  1822,  a  mass  from  Ooudoto 
was  deposited  in  the  Madrid  muaeum,  measnring  two  inches  and  four  lines  in  diameter,  and 
weighiag  11,641  grains.  A  specimen  waa  fonnd  in  the  year  1827,  in  the  Ural,  not  far  from  the 
Demidoff  minea,  which  weiglied  lO-i^^  Eussian  pounds,  or  11-57  pounds  troy,  and  siniilar  maaaes 
are  not  unconimoa;  the  iatgest  yet  seen  weighed  21  pounds  troy,  and  ia  in  tlie  Demidoff 
cabinet. 

The  metai  platinum  waa  brought  Crom  Chooo,  S.  A,  hj  Ulloa,  a  Spanish  traveller  in  America, 
in  the  year  1736,  and  from  Carthagena,  by  Ohorlea  Wood,  who  procured  it  iu  Jaraaioa.  Ulloa 
apoaka  of  apecula  made  by  the  people  of  the  coontry,  of  a  peculiar  metal,  which  Brownri^  Bays 
was  "  platina,"  and  the  latter  mentiona  a  "  pummel  of  a  aword,"  and  oliier  artides  of  platinum, 
receired  by  him  from  Carthagena. 


4,  PLATIKIRIDIÜM.    Smnberg,  Jahrcsb.,  xy.  205,  1834. 

laometric.     In  small  grains  with  Platiuura ;  soinetimes  in   cubes  with 
truneated  angles,  (f.  6).     H.=6— 7 ;  G.=33-6— 23.     Oolor  white. 
Comp. — Piaänum  and  iridium  in  different  proportiona.    Analysea  by  Svauberg  : 

Plat        Irid,        Pallad.     Rhod.         Fe  Cu  Oa 

1.  N.  Tagilsk  1964        76-80 


27-19 

India,  found  60  of  iridi 
iable  üiat  the  proportiona  of 


and  21 


.ccy  Google 


5   ELEMENTS. 


LC  graina  oceurring  witli  ttie  CaJirornia  gold  to  be  Pia- 


B.  PAÜADIÜM.   WiiUastua,  PM.  Trans.  1808. 

Isometric.  In  minute  oetaliedroiis,  Ilaid.  Mostlj  ia  grains,  sometimea 
composed  of  diverging  fibres. 

H;=4-5— 5.  G.=ll-3— ll-8,WoUaBton;  of  hammered,  12-148,Lowi7. 
Lustre  inetallic.  Color  whitiah  ateel-gray.  Opaque,  Duetile  and  malleable. 

Comp.— PalladiUTH,  allojed  with  a  little  platinum  and  iridiimi,  but  not  yst  analyzed. 

Pyr.,  etc. — The  blowpipe  reactions  of  naUm  pftUadiu 
it  is  tlie  laoEt  fnaible  of  tha  platicum  metals.  Oiydi» 
iä  not  Maokeiied  bj  Hidphuroua  gnaes. 

Oba^-PttUa^um  oocurs  with  platinum,  in  Braail,  where  luite  lai^  massea  of  Üie  raetal  are 
someWmes  met  wiUi ;  also  reporteii  ftom  SL  Domiagö,  aod  tlie  Ural 

Palladium  haa  been  employed  for  balanees  ;  also  for  the  diyidGd  soales  of  delioate  apparatus, 
for  which  it  ia  adapted,  beeauae  of  its  uot  blaükemug  from  sulpliur  gasea,  wliile  at  tlie  same  tima 
it  ia  iiearly  as  wMte  as  süver. 


6.  AIiIiOPALIiADIUM.    Selenpalladium  Zinken,  Pogg.,  xvl  496, 1829.    Palladium  pt 

Hexagonal,  Zinken.     In  eniall  eix-sided  tatles.     Cleavage:  basal  perfect. 
Lustre  bright.     Oolor  iieai-ly  silver-wliite  to  pale  steel-graj. 

Comp. — Palladium,  under  the  hciagonal  System,  the  metal  being  dimorphona ;  th©  formula 
probably  Pd",  instsad  of  Pd. 
Oba. — Siosa  Tiikerode,  in  the  Haca,  in  small  hoiagonnl  tables  with  gold. 

7.  nUDOSMIHEI.  Ore  of  Iridium,  eonsistmg  of  Iridium  and  Osmium,  Wollaslon,  Phil.  Trans,, 
1805,  316  (Metals  Iridium  and  Oainium,  flrat  announood  by  Tinnani,  Phil.  Trans.,  1804,  411). 
Native  Iridium  Jam^on.  Oamiuro  d'  Iridium  Berz.,  Sout.  Syst  lün.,  195,  1319.  Osmium- 
Iridium  XöHjft.,  Handb.,  1821.  Iridosroiain ;  Osmiridium.  Newjanskit,  Sisserskit,  Haid. 
Handb.,  658,  1846, 

hexagonal  priams  ■with  replaced  basal  edges; 
basal,  124°,     Commonly  in  irregulär  fiattened 


Hexagonal.      Earety 
pyramidal  angle,  137 
grains. 

H.=6— T.     G.=19-3 — 31-12.      Lusti-e  inetallie.      Oolor  tin-white,  and 
light  steel-gray.     Opaque.     Malleable  with  diffienlty. 

Comp.  Var. — Iridium  and  osmium  in  differeut  proportiooa.    Two  yarieties  dopending  on  these 

Eiportions  have  been  named  as  speoiea,  but  they  are  isomorphous,  as  are  those  of  Üie  metals  {d. 
se).    Some  rliodiura,  platinum,  ruthenium,  and  other  metals  are  uaually  present. 
Vivr.  1.   Neiojanshile, 'Stää. ;  H.=7;  G.  =  1S'8— 19-5.    In.  Bat  scales ;  color  än-white.    Over  40 
p.  e.  of  Iridium.    Named  from  a  Siberiau  locality. 
Änalysis  by  Beraeliua  (Po^.,  xxiii.  232,  1833): 

Ir  46-11,  03  49-34,  Ed  3-16,  Pe  0-T4,  giving  the  formula  Ir  Os=Iridium  49-t8,  Oamiuni  50-23. 
G.= 19-386—19-411. 
Claus  obtained  (Beitr.  Platinum,  Dörpat,  1854)  from  six-sided  tables  from  Eisclme-Tagilsk; 

Ir  65-24        Os  21-32        H  10  08        ßd  1-50        Pd  Fe   Cu   li;~lOO. 
Deville  aod  Debray  (Ann.  CIi.  Phya,,  III.  Ivi.  481)  found: 


Pt       ßu 


Oa 


Cu 


Pe 


California 
Auatraha 
Born  CO 


M-40 

53-60 
58-13 
58-2t 

n-ao 

43-28 
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2öir 


=  100. 


G. 

-lS-8 

I 
04 

50 

1-50 

Pt       Ru 

[22-90 

Ca 

Fe 

1-40  = 

=  100 

G. 

=  20-4 

0-14      4-63 

hssr, 

O'i; 

-100 

G. 

-20-6 

111 

36 

4-12 

0-41. 

[noi 

0'21 

1-29- 

=  100 

steel-gtay 

variety  from  Braail  12-9  p.  c 

of  iridium,  with  24-1 

aamiu 

Haiii    In  flat  scalea,  often  sii-sided,  color  grajisli-whito,  ateei-gray.     G=:20^ 

30  p.  a  of  mdium.    One  kiad  from  Bisdme  Ta§^k  afforded  BersaUua  fL  c.)  Ir 

,  ^      .,  ...  '   ■■  '  I  the  formula  Ir 

Siberian  localitf . 


Hamed 

ni  Osmium,  bnt  undergoes  no  further 
glre  an  osniium  odor.  Witli  nitre, 
lass  obtained  aolubla  in  wafcer,  froin 


21-2.    Not 

08'=Iridium  19-9,  osmium  80-1=100;  a=21-118.    Am 

Os'=Iridium  24-8,  osmium  7B'2=10O,  it  affording  Ir  26,  Oi 

Pyr.,  eto. — Ät  a  bigli  temperature  the  SisBersWtB  ^yes 
ohange.  The  Kewjaaaliite  is  not  dacomposed  and  does  nc 
the  :äaraüteristio  odor  of  osmiom  is  soon  peroeived,  and  a 
which  a  grenr.  preclpitate  ia  Üirown  down  by  nitrio  acid. 

Obs. — It  ocoura  with  platinum  in  the  proviaee  of  Ohooo  in  South  America ;  near  KathSrbienbui^, 
Statoust,  and  I^ohtirask,  in  the  Ural  mountains ;  in  Auatrijia.    It  is  rather  abundant  in  Üie 
auriferous  beach-sands  of  northem  California,  oecurriag  in  amall  bright  lead-colored  soalea, 
times  siS'Sided.    Also  traoss  ia  tlie  gold-waehii^a  ou  fiie-rivera  du  Loup  and  des  Planten,  Canada. 

8.  MBROURTr.     Xurii  äpyi^pot  Theophr.     'YJ^i^v^^ot  .«(T  Jnurftv  [oativa]  Dioscor.,  E, 
geatum    viTum,  Hydrargyroa,  Fliit.    zxxiii.   32,   20,   41.      QaiokBÜTer.    Mercariiis   Äkhem. 
Gediegen  Quecksilber  Germ.    Mercure  natif  M: 

Isoiiiefrric.     Occiirs  in  emall  fluid  globules  seattered  tlirougb  its  gangne. 

G.  =  13'568,     liisti'e  nietallie.     Color  tin-white.     Opaqne. 

Comp,— Pure  metCHty  (Bg);  with  aometimea  alittlo  silver. 

Pyr.,  etc. — B.B.,  entirely  volatüe,  Taporiziog  at  663°  F.  Beoomes  solid  at  — 39°  F.,  and  msy 
be  eryatalljzed  in  ootahedronH.    Diaaolvea  readily  in  nitric  add. 

Obs. — Mercury  ia  tlie  metellic  state  ia  a  rare  mineral ;  the  quieksüver  of  eommeroa  is  obtained 
moBtly  from  oinaabar,  ooe  of  its  orea.  Tha  rocks  affordiag  the  motal  and  its  orns  ars  mostlj  olay 
ahales  or  achists  of  dilferent  geological  ages. 

At  Cividale,  lu  Veaetiaa  Lombardy,  it  ia  found  in  a  mar!  regarded  as  a  part  of  the  Eooens 
nummulitio  beda.  Meroury  taa  beenobaerred  oocaaion^y  in  drifi;  and  near  Eazbetek,  in  Tran- 
aylvania,  and  also  Newmirkt,  in  Galicia,  springt!,  is'Juin"  from  the  Carpathiaa  aaodstone,  aome- 
timea  beer  along  glol  ul  .3  f  m  y  It  mo..t  mpo  taut  m  nea  a  e  th  "Je  of  Idria,  ia  Carniola, 
and  Abnaden  n  'Ipa  u.  At  I  Ir  a  t  oc  ura  n  pe  sed  tl  uf,h  a  lay  slate,  from  which  it  la 
obtaiaed  bj  wasbing  Xt  is  fouad  n  sm  11  qnaat  t  a  at  Wolfä  e  a  and  Miirafeld,  in  the  Palatinate, 
Ln  Oariathia,  H  t^ary  Pera  and  othe  o  et  ea  alao  at  Pejrat  le  Chatoau,  in  the  departraent 
of  the  Hanta  Tenne  n  a  d3inte«Tated  grauite,  una  oompaned  by  oinaabar;  in  California, 
especially  at  the  P  oneer  mine  la  tbe  S  pa  Valley  whe  e  aome  of  the  quarta  geodea  eontaia 
aeveral  ponnds  of  ms  cury 

9.  AMALGAM.  Qm  ksilfw  r  ama^  mendt  med  ged  get  Sdf  v  (fr.  Sala)  Oonst,  189, 
1758.  Matu  lic^  Ama%Mn  Silbe  amalgam  Oerm  Amalgam  nat  f  de  IMe,  i.  420,  1183.  Mer- 
cure ai^ental  A'    PeHa  natu  ai  BIS 

iBOmetnö^sOtserved  planes,  as  m  f.  54,  Trith  si 

also  plane  'W''  Figure  3  common  ;  also  4,  5,  8, 
9,  13,  14.  Cleavage:  dodecabedral  in  traces. 
Also  massive, 

H.=3— 3-5.     a=10-5— 14;    13-755,  Haid. 
Color  and  etreak  silver-white.     Opaqne.     Frac- 
ture  conchoidal,  uneven.     Brittle,  and  giving  a  / 
grating  noise  wlien  eut  with  a  knife. 

Oomp.—Both  Äg  Hg"  (=8ilTer  34-8,  mercury,  65'a),  and 
Ag  Ilg'  (=SilTer  26'25,  aad  mercury,  73'75).  are  hereiacluded 
aa  afforded  by  the  followlag  analyaes :  1,  Klaprotli  (Beitr.,  i. 
132) ;  2,  Oordicr  (J.  d.  K,  lÜ.  1,  Phil.  Mag.,  sii.  41) ;  3,  Heyor 
(Crell'a  Ann.,  ii  90)  ; 
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1.  1^  Hg',  MosdieEanasberg  36  64  =100  Kkprotli. 

2.  AgHg=,  Ällemoiit?  21-6  Y2-B=I00  Coriäier. 

3.  "        Moadhellfluiiabo^  25'0  73*3=  98'3  Heyer. 

Pyr,,  elo. — E.B.,  on  eharcoal  the  roeToury  volatiüzea  and  a  globiile  of  silver  is  lefti.  In  the 
cloeed  tube  the  marciiry  aublimea  and  condenaea  on  the  coH  part  of  tlia  tube  iii  miuute  globulos. 
DisaolTOs  iu  nitric  aoid.    Eubbed  on  copper  it  gires  a  silrerj  luatre.    , 

Obs, — Prom  the  Pataüiiate  at  Moschellaiidsberg,  iü  üqb  ciystala,  and  Said  to  ocoar  wiere  ihe 
Teina  of  mercury  and  ailver  iotersecl  ooe  amother.  Also  reported  froto  Eoaenim  ia  Hungary,  Sala 
in  Sweden,  AUeinont  in  DaTipliin4  Almaden  in  Spain. 

Iloüiaykoreports(Man.,  181,  Ann.  d,  M.,  VI.  Ü.  123,  v.  4S3)  other  Compounds  from  the  mbesofla 
Eosilla,  provineeof  Atacania;  one  of  wMte  oolor,  witiHg  56'4,  Ag43  6;  2,  white  with  {mean  of  3 
snal.)  Hg  63-2,  Ag  46*8^Ag'  Hg" ;  3,  granulär  and  dull,  (mean  of  3  anaL)  Hg  44-9,  Ag  SS-l^Ag 
Hg;  4,  blaekiah  and  dull,  (Mean  Ol  3  anaL)  Hg  4.a'e,  ^  53-4;  5,  blackiah  and  dull  metaUic,  aome- 
ümes  in  crjstals,  Hg  35'e,  Ag  ö4-2=Ag'H'. 

Of  ths  kst  there  is  a  masa  in  tbe  museom  at  Santiago,  Chili,  weighing  21}  Ibs.  These  may  be 
only  miiturea  of  a  true  chemical  ama^am  with  ailver. 

10.  ARQUBRITE.    Arqiierite  Bei-ffi.,  de  B-,  &  Duf.,  0.  R.,  siv.  557,  1842,  in  Eep.  ou  Art  by 
Bomeyko,  pub.  in  Ann.  d.  M,,  III.  31.  26S,  1S41. 

Isometric.  In  r^ular  octabedrons;  also  in  gi'aine,  small  masaes,  and 
dendiiteB.  G.=10'8.  In  color,  luati'e,  duetilitj  Hke  native  silver,  Imt 
softer. 

Comp. — According  to  Domeylio  (L  0.)  ths  eiystallized  cont^ia  Ag'  Hg=Silyer  B6'5,  mercury 

Obs.— From  the  minee  of  Arqueroa,  in  Coquimbo,  Oliüi,  where  it  is  the  prioidpal  ore.  In  tbe 
first  üitean  years  of  exploration  theae  mines  afforded  200,000  maros  of  eilver. '  Oeours  witli 
barite,  cobalt  bloom,  and  little  anlphuret  and  chlorid  of  BÜYer. 

11.  GOLD  AMALGAM.     K  Schneider,  X  pr.  Oh.,  sliii.  31^,  1848. 

In  emall  white  grains  aa  lai'ge  as  a  pea,  easily  enimbling  (Columbia 
variety) ;  also  in  yellowiah-wliite,  fonr-sided  priBins  (California  variety). 

Comp.— (Au,  Ag)"  Hg',  an  analysis  by  Schneider  of  a  apedmen  from  Columbia  (1.  e.),  affording, 
mercury  67*40,  gold  38'39,  silTer  B'O. 

The  California  amalgam  gave  Sonnenschein  (ZS.  G.,  vi.  243),  gold  39-l)2,  mercury  60'98 ;  alao 
another,  gold  41-03,  meroury  58'37,  in  which  Au:  Hg=2:3. 

Obs. — From  the  platinum  region  of  Columbia,  ^ng  with  platiüum ;  California,  espedally  near 
Mariposa. 

12.  COPPER.    Aes  Cyprium  Plin.  Tonus  Aidkem.     Gediegen  Kupfer  Germ.     Ouivie  natif  Fr. 

Isometric.  Obsei-ved  forms  0,  1, 1,  i-2i,  i^,  3-3.  Pigs.  1,  2,  3,  i,  5,  6, 
T,  8, 16,  17,  and  othere.  Oleavage  none.  Twins ;  eomposition-faee  octa- 
hedral,  very  common,  and  produeing,  in  eonnection  wim  distortion,  com- 
plex  forms ;  one  a  donble  aix-sided  pjramid,  made  of  the  six  planes  i-2 
abont  one  cubie  angle  of  f.  17,  and  the  six  abont  the  diagonallj  opposite, 
the  r^t  wanting,  Often  filiform  and  ai'borescent ;  the  latter  with  the 
branehes  paasing  off  usnally  at  60°,  the  Supplement  of  the  dodecahedral 
angle;  the  branehes  sometimes  twin-dodeealiedrons  modifted  by  planes 
0, 1,  and  the  composition-faee  longitudinal,  but  eontained  under  ouly  one 
dodecahedral  plane  along  the  upper  side  of  the  branch,  and  either  side  of 
this  one  octanedral  and  one  cubic,  with  an  obliqne  extremity  made  up  of 
two  enbie  planes  (Rose).    Alsc ' — 
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K.^2-5— 3.  G.=8'838,native, "Whitney;  8-948— 8'958,  eleetrotype  cop- 
per,  Dick.  Lustre  metailic,  Oolor  copper-red.  Streak  metallic  ehining. 
Duetile  and  malleable,     Praeture  hackly. 


{Private  com- 

HJulefeuüle  States  that  i  Lake  Saperior  speitoen  affordeö  Mm,  Oopper  69-280,  aÜTer  5'543, 
meroury  0  0119,  gangue  26  248  (0.  ßi,  slili.  Iö6) ;  whüe  F.  A.  Abel  foimd  in  a  spetimeu  of  same, 
which  had  a  thick  vein  of  native  aüTer  ruonmg  through  it  (J,  Oll.  Soe.,  II.  i.  8S),  O-OOa  p.  o.  of 
aÜTcr  witli  a  traoa  of  lead,  and  in  aoother  0-56  of  aä-ve-c.  Abel  obtaineä  for  a  TJralian,  from  the 
Kirghiz  DistriLt  (J034  8!lyer  O'll  bismutli,  a  trace  of lead,  and  1-28  ofaraanic. 

Pyr ,  eto  — B  B  fuBPB  readily ;  oe  cooling,  becomes  oovered  with.  a  ooating  of  blaot  oiyd. 
Dissolves  teadiiy  in  mtnc  aeid,  giTing  off  red  nitTOua  fumaa,  and  produees  a  daop  aaare-blua 
Bolut  cm  with  ammoD^a 

Oba  — Copper  occura  m  beda  and  veins  acoompamying  ite  varioiiB  ores,  and  Is  moet  abundant  in 
tbe  Ticinily  of  dikes  of  ignaoua  rocka.   It  ia  aometimaa  fouud  in  looae  niasaea  imbedded  in  tbe  boü. 

la  Sibena,  and  tlie  islaud  of  Halsoo,  in  latoa,  it  is  asaoüiated  with  meaotype,  iu  amygdaloid, 
and  thongh  moatly  disseminatad  io  miaute  pacticlea,  someüraes  braachas  through  the  roek  -with 
extreme  beanty.  At  Turinsk,  in  the  Uraia,  in  fine  orystals.  Common  in  Oomwall,  at  manj-  of  the 
miiies  Dear  Bedruth;  and  alao  in  oonaiderable  qnantities  at  the  Consolidated  mlnea,  Wliesl  Buller, 
and  othera.  Brazil,  Chili,  Boüvia,  and  Peru  afford  nativo  copper;  a  masa  now  in  the  muBeura  at 
Lisbon,  auppoaed  to  be  from  a  vailey  noar  Bahia,  weighs  2,816  pounda ;  north  of  Tres  Puntos, 
desert  of  Atacama,  a  large  vein  was  discovered  in  1659.  In.  Boliyia,  at  Oorocoro,  in  sandatone, 
■and  oalled  in  commeroe  "Barüla  de  Gobre"  (copper  barüla).  Alao  found  at  sorae  localitiea  in 
China  and  J^pan. 

Tlus  metal  has  beeo  found  naijve  throi^hout  the  red  aandatone  (Triassico-Jurassic)  r^on  of 
tho  eastem  United  States,  in  Maeaaohuaetta,  Connecticut,  and  more  abundaatly  in  New  Jeraey, 
where  it  has  been  met  with  sometimes  in  öne  orystalliue  masses,  eapeoially  at  New  Brimawick, 
Somerville,  Schuyler's  mines,  and  Flemlngton.  Oae  masa  from.  noar  äometviUe,  oii  the  premises 
of  J.  C.  VanDylie,  Eaq.,  of  N.  Branawiok,  weighedlS  pounda,  andis  aaid  origiaally  to  have  weiglied 
128.  Hear  N.  Brunswick  a  vein  or  aheet  of  copper,  a  line  or  so  thicfc,  haa  been  traced  for  aeveral 
rods.    Near  New  Haven,  Conn.,  a  maaa  wüb  formerly  found  weigliii^  90  pounds. 

NoknowQ  locality  eiceeda  in  the  alrnndanoa  of  native  copper  the  Lake  Superior  copper  re^on, 
near  Kewenaw  Point,  where  it  exista  in  reins  that  intersect  the  trap  and  aaudatoue.  fhe  annuaJ 
yield  of  native  eopper  at  the  present  time  is  about  8,000  tona,  Maaa^  of  grent  aiae  were 
obaerved  m  thia  diatrict  uear  the  Ontauagon  river,  by  Mr.  Sohooleraft,  in  !821.  The  largest 
suigle  maaa  yet  found  was  diaeovered  in  EebruMy,  1851,  in  the  Minnesota  mine,  in  tbe  belt  of 
conglomeratß,  which  forma  the  foot-wall  of  the  Toin.  It  was  45  feet  in  leagth,  22  fest  at  the 
greatost  widüi,  and  the  thickest  part  was  more  tban  8  feet.  It  contained  over  90  p.  c.  eopper, 
and  weigbed  about  420  tons.  TMa  copper  oontains  ^Iver,  somelämes  in  viaible  grains,  lumpa,  or 
alringa,  and  ocoaaionülly  a  maaa  of  eopper,  when  poliahed,  appeara  gprlnltled  with  large  silver, 
Spots,  resambling,  aa  Dr.  Jackson  obserres,  a  potphyry  with  ife  feldapar  oryslals.  The  copper 
oecura  in  trap  or  aandstone,  near  the  junotion  of  theae  two  rocks,  and  has  probably  been  produced 
through  the  roduction  of  copper  orea.  It  ia  aaaociated  with  prehnite,  datolite,  analdte,  lanmon- 
tite,  pectolite,  epidote,  chjnrite,  wollastonite,  and  sometimea  coats  amygdiiles  of  caldte,  etc.,  in 
amygdaloid.  Strings  of  copper  often  retionlate  through  ctyatala  of  analdte  and  prehnite. 
Psendomorpha  after  acalenohedrona  of  calcite  are  aometimea  met  with.  Beaides  thia  ocourrenoe 
in  tlie  viduity  of  trap,  it  is  also  iu  some  parts  of  the  Keweuaw  region  diatributed  widely  in  graina  ' 
through  the  aaudatone. 

Natiye  copper  occura  aparingly  in  California ;  at  the  Union  and  Keystone,  Napoleou  and  Lanoha 
Plans  mioes  in  Calaveraa  Oo. ;  in  the  Ooaumnes  mine,  Amador  Co. ;  iu  Serpentine,  in  8ta.  Barbara 
Co.    Also  on  the  Gila  river  iu  Arizona;  in  large  drift  masses  in  Enaalan  America. 

13.  IRON.    ÜLBisÄlcTism.    Gediegen  Bisen  Cen?i.    Per  natif  .fV. 

Isometi'ic.     Cleavage  octahedral. 

H.=-i'5.  G.=7'3 — 7-8;  7'318  apartiallyoxjdized  firagment of  a crystal 
of  meteoric  iron  from  Giülford  Co.,  N.  C.  Lustre  metallic,  Color  iron- 
gray.     Streak  ehining.     Fracture  hackly.     Duetüe.     Acts  strongly  on  the 
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16  NATIVE   ELEMEHTS. 

Obs. — The  occttrrencB  of  moBaea  of  aative  iroa  apart  from  iJiat  of  meteoric  origin  ia  not  pkoed 
beyond  doubl.  Aq  iron  so  ragarded,  with  soma  reason,  ocours  in  the  hiU  countrj  above  Bexley 
in  Baasa  Co.,  Liberia,  AMea.  An  analjaia  afforded  A.  A.  Hayea  (Am.  J.  Sei.,  IL  tt!.  I53)  iron 
B8-40,  qnartz  gr^ns,  m^;netite  and  a  zeolite  1*60=100,  The  maaa  of  iron,  from  CaTiaan,  Ct.,  pub- 
lished  aa  native,  was  artiÜcäaL  A  t'ragment  of  iron  fonnd  near  Knoiville,  Tena.,  but  of  nni.'ertain 
eiaot  looality  and  posaibly  meteorie,  aSbrded  Qeuth  (ib.,  isiviü.  246)  Iron  99'79,  niekol  0'I4,  mag- 
neaium  0'022,  calcium 0'121, silicitun  O'OIS,  oob^t  öTMe=100'14S.  Oramerdeacribesamassweigh- 
ing  four  pouods,  oUained  ia  the  tniao  of  Haolieiibarg.  Bis  sud  to  liaye  been  observed  in  thiu 
kmincB  in  an  iroustoue  conglomerate  in  BrazU,  and  in  lava  lu  Auvergne ;  also  in  the  keuper  in. 
Tburingia,  in  an  aipllaeeona  aaudatone,  containing  foaaila ;  it  afforded  bnt  a  trace  of  niekel ;  G.  = 
S-24,  (Pogg.,  InxTiü.  1863,  14B,  wbere  otlier  looalities  are  mentioneä) ;  alao  at  Chotzen  iu  Bolw- 
mia,  in  a  limeatone  (tho  PlarterMlk\  affording  on  aoalyaia  Fe  98-83,  grsphita  0-54,  Aa  0-32,  Ni  0-Sl, 
and  thought  to  be  posaibly  an  anwent  meteorita  (Jabrti.  G.  Beiolis.,  vüL  3B4). 

Tlie  preaance  of  metalljoiron in graina  in bnaaltio  rocka  {&om  Giant'a  Oauaaway,  ete.)  has  been. 
annouuced  by  Dr.  Audrewa.  After  pulverizing  the  rock  and  separaWng  by  meana  of  a  magnet  the 
graina  that  wäre  attraolfld  by  it,  he  Bubjected  Üie  grains  to  the  action  of  an  acid  soluton  of  snl- 
phate  of  copper  in  the  field  of  a  microacope,  whioh  aalt,  when  there  ia  a  trace  of  jjure  iron  present, 
gIvBE  a  deposit  of  oopper ;  and  in  Ms  trials  there  were  occaaional  depoaits  of  copper  in  crystallino 
bundiea.    It  has  been  noHced  in  other  related  rooks. 

Meteorie  iron  uaaal^  contains  1  to  20  per  cent  of  nickel,  besides  a  small  percentage  of  other 
metala,  aa  cobalt,  mai^anese,  tio,  copper,  ohrominiu ;  also  phosphorus  common  aa  a  phoaphnret, 
Bulphur  In  aulphurets,  earbon  in  aome  inaSancea,  cäilorine. 

Eor  a  review  of  papers  od.  ineteorio  iron,  See  Eammalsberg's  Handbuch  der  Mineralchemie 
(Liepaig,  1860).  The  foitowing  aro  a  few  antdyaas:  1,  Beraolina  (Ac  H.Stockh.,  1834,  Po^., 
sxsüi.  133);  2,  Bergemann  (Po)^.,  Ixzviii.  408);  S,  W.  8.  Olarke  (Ann.  Oh.  Pharm.,  Ixzxii,  367);  ' 
4,  Borzeliua  (Ao.  H.  Stoeth.,  1832,  Pö^.,  sivii.  118);  5,  J.  L.  amith  (Am  J.  Sd.,  IT.  lis.  153): 
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9-80 

Oobalt 

0-45Ö 

O-ÖT 

0132 

Copper 1 
Tin       y 
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0-03 

Magnasinm 

Carbon 

0-043 

0,  Fe  0-33 

Bulphur 

Ir. 

0-84 

Fe,Hi,  P 

1-65 

Chrom  B-iron 

1-48 

Ganguo 

0-430 



100 '000  :00-33  99-223  100-00  BS-57 

Reichcnbadi  haa  named  the  allof  of  iron  and  niekol,  containing  up  to  23  p.  c.  of  the  latter, 
Clmmasik ;  that  approachii^  probably  tha  formnla  Fe'  Hi',  Tremäe ;  and  to  that  haying  &e  formula 
Fe  Ni,  Shepard  hae  applied  tho  name  Okiäibehiie.  The  phosphorus  in  the  aoalyaeä  ia  combined 
with  iroD  as  Sckreibersiie ;  the  aulphiir  aa  TroiHle!  the  magnesia,  in  anal  5,  wiüi  the  ailica  prob- 
ably as  Elisiaiile. 

Among  laigo  iron  meteoritea,  theGibbameteorite,  intheTaleOollegecabinet,  -weigha  1,635  Ibs. ; 
toj^th  -tlu-ee  feet  four  inches ;  braadth  two  feet  fimr  inehea ;  he^ht  one  foot  four  inohea.  It  waa 
■btoOght  from  Eed  River.  The  Tncson  raeteorita,  now  in  the  Smithsonian  Inatitntion,  -weigha 
1,400  Ibs. ;  itwaa  origintdly  from  Sonora.  It  ia  ring-shaped,  andia  49  inehea  initagceateat  diam- 
elOT.  Süll  more  remarkable  ma^ea  esiat  in  South  America ;  one  was  diacovered  by  Don  Eubin 
do  Oelia  in  the  distrlot  of  Chaco-Gualamba,  wbose  -ire^ht  was  eatimated  at  32,000  Ibs.;  and 
another  waa  fonnd  at  Babia  in  BraEÜ,  whose  solid  contenfe  are  at  least  twenty-eight  ciibio  feet, 
and  weight  14,000  Ibs.  The  Sberian  meteorite,  diacovered  by  Pallas,  weighed  originally  1,600  Ibs. 
and  contained  imbedded  crystals  of  olirysolite.  Smafler  masaea  are  quite  oomiBon.  Meteoriciron 
Ia  perfoctly  malleable,  and  may  be  readily  worked  iu  a  forge,  and  put  to  the  stane  uses  as  manu- 
feetared  iron. 

Bahr  has  obaerved  grsans  of  naöva  iron  in  a  fr^ment  of  petrifled  wood.  The  iron  was  mixad 
wiüi  hmoaite  and  organio  matter,  and  is  supposed  to  have  been  produced  by  the  deosjdation  of  a 
aalt  of  iron  by  the  organic  matter  of  Bie  wood.    He  ealla  the  iron  SideroferrUe. 

Ton  Dcohen  raports  that  an  attiftcial  ü^on  has  been  obaerved  by  him,  whioh  haa  caMa  cloavage. 
(Varh.  uat.  Ver,  Bonn,  J861.) 
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ITexagonal,  Hose.     Cleavage :  l^asal  perfeet. 

Ii.=3,  G,=7.  Lustre  metallie,  Color  and  streak  white,  sliglitlj 
gi-ajisli. 

Comp. — Zlne,  vnih  sometimea  a  trace  of  eadmium  and  oüier  metal.^. 

Obs.— Reported  hy  G.  Ulrioli  as  hsving  been.  found  in  a  geode  in  basaltj  near  Melbourno, 
Vietoiia  Land,  AnBlralia;  the  pieoe  weifthed  4^-  oaa.,  and  was  inoruated  with  emithaoniCe  and 
aragonite,  and  aome  eobalt  bloom.  Also  smd  to  oeour  in  the  gold  Saude  of  the  Mittamitta  river, 
north  of  Melbourne,  along  with  topaE,  conindum,  etci  a  Single  piece,  according  to  1,  Becker, 
hnving  been  found  which  conlaitied  tracse  of  cadimum  and  oUier  metals.  (L.  Becker,  in  Trana. 
PhiL  Inat,  Victoria,  1S56,  and  Jahrb.  Min.,  1857,  S12,  6B8;  0.  Ulridi,  in  B.  H.  Ztg.,  stüI  63.)  It 
ahould  be  stated  that  the  zinc  aaid  to  come  from  the  Malbonme  baaalt  was  found  by  a  qnarryinan 
ond  not  hj  a,  acieütjflc  observer,  and  that  the  f  th  m  y  he  an  error  with  regard  to  ita  aetnally 
having  been  tak«n  f^om  the  baaalt.    The  ex  t  nee    f     t      zmc  Eeema  atiU  to  need  conArmaiion. 

Stoiha  has  recently  oblained  artiSmallj  ti  sas  al  t^  f  änc,  sis-sided  priams  with  low 
pjTBmidal  terminations  (J.  pt.  Gh.,  iCTi.  182)  Z  la  jpo  cd  to  oocur  also  in  isometrio  fotms 
(Am.  J.  Sd.,  IL  siri.  191). 

16.  ZiELäl}.  Plambom  nigmm  Pim.,  ssxi  1  S  t  m  Alchem.  Gediegen  Blei  Germ. 
Plombn    IfF 

Isometrie.     !Foiiiid  in  thin  plates  and  small  globuleä, 

H.=1'5,  G.=11'445,  when  pure.  Lustre  .metallic.  Color  lead-gray, 
Kalleable  and  diietile. 

Comp.  Paie  lead. 

Pyr.— B.B.  fuses  easüy,  eoaüng  the  ohareoal  with  a  jellow  osjd,  whioh,  treated  in  R.  F., 
yolatüizes,  giving  an  azure-blue  tiage  to  the  Same. 

Obs. — Thia  apedea  ia  reported  os  occurring  in  globnlea  in  galena  at  Alstonmoor;  in  laTa  in 
Madeira,  Bathke ;  at  Uie  minea  near  Carthagena  in  Sptdn ;  in  Garbouiferous  limestoue  near 
Briatol,  and  at  Kenmate,  Irelsnd ;  aacordiug  to  ß.  P.  Greg,  Jr.,  in  thic  sheeta  in  red  oxyd  of 
lead  near  a  baaaltjc  dyke  in  Ireland;  in  an  amygdaloid  near  Weiaaig;  in  baaaltic  tufa,  at 
Eaiitenberg,  in  Moravia ;  with  gold  in  an  Altiu  gold  region,  aeven  milos  from  Mt.  Aiatau ;  the 
gold  region  of  Telika,  aouüiem  SlsTonia ;  near  Katherinenburg,  in  the  Urals ;  in  the  district  of 
Zorneleämacan,  in  the  Stato  of  Veta  Cruz,  in  a  granulär  limeatone,  containlng  in  aooie  plaees 
apeeiea  of  ammonites,  in  laminie,  in  a  folialed  argeutiferoua  galena;  in  the  iron  and  manganese 
orebedof  Paisberg,  Wermland,  with  h8ma,tit6,  magnetite,  and bausmannite  (B.  H.  Ztg.,  ixv.  21); 
also  in  white  quaita  north- west  of  Lake  Supetior,  near  the  Dog  lake  ofthe  Kanunistiqma,  in  tbe 
form  of  a  small  Btriug  (Chapmaii,  Cau.  J.,  1865), 


16.  TIN.    Plumbum  candidum  FHn.,  x. 

Tetragonal.  1 A 1,  over  basal  edge,=57°  13',  over  pjrainidal=140''  25', 
1-iAl-i,  over  basal  edae,=42°  11',  over  pyramidal^lSO"  31';  a=;0'38566. 
In  gi^ayish-white  metallic  grains. 

Oomp. — Tin  with  some  lead,  fferTtiarm,  3.  pr.  Oh.,  seeUI.  SOO. 

Obs,— The  above  angles  aro  from  artiöcial  crystHls  galvanioally  deposited,  meaanred  by  Milier. 
Eeporled  aa  occurring  with  tbe  Sibecian  gold ;  also  in  the  Rio  Tipuani  Valley,  in  BoliTJa,  but 
probably  onlj  an  artifidal  product  (D.  Forhes,  Phil.  Mag.,  IV.  ixix.  133,  -^tv,  i42,) 


17.  ARS£!NIO.     Gediegen  Areenik  Germ.     Araeuic  natif  i^r. 

Eboinbohedral.  BaB=85°  il',  ÖA_ff=122°  9',  «=1-3779.  Observed 
forms  .S,  — ^,  0;  — |A— .|-=113°  21'.  Cleavage:  basal,  imperfect.  Often 
granulär  massive ;  sometimea  reticnlated,  reniform,  and  Btalactitie.  Stnuj- 
tnve  rarelj  eolumnar. 
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18  NATIVE  ELEMENTS. 

I£,=3'5.  G.=::5'93.  Lustre  nearlj  metalHe.  Color  and  etreali:  tin-wliite, 
tamishing  Boon  to  dark-gray.     Fraeture  uneven  and  iine  granulär, 

Oomp. — Arsenio,  oflea  with  aome  aatimony,  and  tracea  of  iron,  eilver,  gold,  or  biamuth. 

-The  (oimical  bismuäi  of  Werner  {Arsenik  Wismiith  Wem.,  Letztes  Mia.-Syst.,  23,  S6,  1811, 
Breilh.,  Ohar.,  lEl, .  1823,  AraetiiS-Glanz,  Wisniulischer  Araen-Glanz,  Breit/i,,  GliarT  273,  1332), 
from  Marienbeig,  ia  arsenic  containing  3  p.  c  of  biamuth.    H.=a ;  G.=5'36— 5'39. 

Pyr. — B.B.,  on  cbarcoal  yolatilizes  without  fiising,  coats  the  cosl  with  white  arsonons  acid, 
and  afforda  ihe  odor  of  garUo ;  the  ooatiag  treated  in  R.  F.  volatilizes,  tini^ug  tlie  flame  hlue. 

Obs. — Native  arsenio  commonly  ooourB  io  veins  in  crystalline  rodra  and  tho  older  schiata, 
end  ia  oflan  aeoompanied  bj  orea  of  aatimony,  red  silver  ore,  realgar,  blende,  and  otlier  metailie 
minerale. 

The  Eilver  nünes  of  Freiberg,  Artnaberg,  Marieoberg,  and  Sohneeberg,  affotd  (Ms  tnetal  in  con- 
Biderable  quantities ;  also  Joaehimsthal  in  Boliernia,  Audreasberg  in  the  Hara,  Kapnik  in  Tranejl- 
Tania,  OrarieaB  in  Hungary,  Koi^sberg  in  Norway,  Zmeoff  in  SHieria,  in  lai^  masaes,  and  at  St. 
Maria  aus  Minea  ia  Alsace ;  abundanüy,  at  tha  süver  minea  at  Clianargillo,  and  elaewhere  in 
OhUi.  In  the  United  States  it  haa  been  observed  by  Jadsson  at  HaverliiU,  N.  H.,  on  the  BStatu 
of  Mr.  Frames  KimMI,  in  thin  layers  in  dark-blue  mioa  slate,  stained  by  plumhago,  and  eontiiin 
iag  alao  white  and  magnetjc  pyrites ;  also  at  Jackson,  U.  H. ;  on  the  E.  flank  of  Furloug  Mtn., 
Greenwood,  Me. 

The  name  arsenic  is  derived  from  the  Greek  appiviiäi^  or  ^occutiit,  mosculme,  a  term  applied  ta 
orpimeot  or  sulphuret  of  ajraenic,  on  account  of  ita  potsnt  properüea. 

Alt.— Oxydiaea  on  exposure,  producing  a  hlaolc  cruät,  which  is  a  mixture  of  arsenio  and  arsen- 
olitß  (Ss),  and  also  pure  arsenolite. 

ITA,  Antimohial  AKflBSia — An  antimonial  arsenio,  containing,  according  to  Schulte  (Rairnn. 
Man.  Oh.,  984),  7-97  p.  e.  of  actimoDy,  oticara  at  Üie  Palmliaum  reine,  near  Marleuherg  in  Saaony. 
A  aimilar  Compound,  oonsisting,  according  to  Gieuth  (Am,  J.  Sd.,  II.  xxsiü.  191),  of  arsenic  9082 
aadantimony  9-18(^17  As  +  1  8b),  oocurs  at  tiie  Comstoclr  "lead"  of  the  Ophir  mine,  Waehoo 
Co.,  Oaliforoia,  in  fiuely  crystalline,  and  somcwhat  radiated,  reniform  maaaoa,  between  tin-white 
and  iron-black  on  a  fresh  fracture,  but  grayiah-lilaok  on  tarniabiug,  assooiated  wiüi  arsenolito, 
calcite,  and  qnarta. 

IS.  ANTIMONY.    Ged^t  Spitsglaa  (&.  Salüberg)  v.  S™&.,  Ak.  H.  Sloekh.,   s.  100,  1748, 
Cnmt,  Min.,  201,  1768.    Spiesglaa,  Gediegen  Antimon,  Genn.    Antimoine  rnXit  Fr. 

Ehombohedral.  IiAE  =  S.T  35'  Kose,  OaB  =  123°  33'  A «  =  1-3068. 
Observed  planes,  E,  0,^,-2,4-2;  Oh^  (clearage plane) =142°  58'.-J-Aj-= 
117°r,  2A2  =  89°25',|-Ai=:144''24',  ÖAi=159''26',  (3a2=108°  20'. 
Cleavage:  basal,  highly  perfect;— J  distinct.  Generally  massiTe,  lamellar ; 
sometimes  botiyoidai  or  renilbnn  "with  a  granulär  texture. 

H.=3— 3-5  G.=6-646— 6-72,;  6-65— 6-62,  crystals,  Kenngott.  Lustre 
metailie.     Color  ^d  etreak  tin-white.     Very  brittle. 

Oomp. — Aniämony,  contmning  aomelämea  silier,  iron,  or  araenic,  Analysia  by  Kkpcotli  (Beitr,, 
ÜL  109):  from  Andreaaberg,  Auümony  S8,  ailver  1,  iton  025=99-25. 

Pyr. — B.B.,  on  cliarooal  fuaea,  girea  a  white  coating  in  both  0.  and  E.  F. ;  if  tha  blowing  be  infer- 
mitted,  Öie  globale  contiunea  to  glow,  glvii^  off  wliiie  flimea,  untü  it  ia  flnally  eruated  over  with 
prismatio  crystals  of  oxyd  of  antimony.  The  white  coating  tingea  tho  E.  F.  bluish-grsen.  Crya- 
tallizBS  raadily  tl'om  fusion. 

Occura  m  lameilar  conoretions  in  limeatone  at  Sahlhei^,  near  SaU,  in  Sweden ;  at  Andreasherg 
in  the  Harz  ;  in  argeatiferous  veina  in  gneiaa  at  Allemont  in  Dauphiny;  at  Przibram  in  Bohemia  i 
in  Mexico;  Huasoo,  Chili;  Sarawak  in  Borneo ;  in  argiUite  at  South  Harn,  Canada;  at  Warraii, 
H".  J. ;  at  Princa  WiHiain  antimony  mine,  'S.  Bmaswiok,  rare. 

Alt, — OxydiBea  on  exposure  and  forms  Valentinite  (Sb). 

19.  ALLSMOKTTTB.  Antlmoine  natif  arsenifere  S.,  Tr.  iv.  231,  1822.  Arsenik spiessglanz 
Zl^e,  Terh.  Gea,  Mus.  Böhmen,  1824,  103.  Araenik-Antimon  Ramm.  Araeniure  d'  Anti- 
moine  D:    Antünon-Arsen  Mmitk    Arsenical  Antimony,  AUeniontit,  Ma/id.,  Handb.,  Bei,  1845. 

Ehomboliedral,  In  reniform  masees  and  amorplioua ;  stnicture  eiirved 
lamellar  ;  also  fine  granidar. 
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tblli;eium.  19 

n,=3'5.  G.=6'13,  Thomson;  6"203,  ißammeleberg.  Lnstre  raetallic, 
occasionally  eplendent ;  sometimea  dull,  Color  tin-white,  or  reddish-graj ; 
often  tamislied  brownish-tlaek. 

Comp. — SbAB'=Äraenie  65-23,  antimoDy  34-73  Analysis  by  Eammelsbei^  of  the  Allemoat 
OTe(lst  Supp.  18):  Äi^enie  62-15,  antimony  37-85—100,  pvii^  1  Sb  to  3'6  As. 

Pyr. — B.B,  emits  ftiuiea  of  atsenio  and  antimony,  aad  fusea  to  a  metidlic  globale,  whieh  takea 
iire  and  bucas  awa^,  leaving  osyd  of  antiicony  on  Um  ehai'coal. 

Obs. — Ooours  spariagly  at  AUemoat ;  Przibram  in  Eobemia,  associated  witii  Wende,  antiraony, 
spathio  iron,  etc. ;  Soblainigin  Slycia;  Andreasberg  iu  the  Harz. 

20.  BI8MUTII.    Biaerautuni,  Plambum.  einoreran,  Agric,  Foss.,  439,  Interpr.  467.     Actimo- 
nium  feiaininum,  Tectaia  Ai^enti,  Alchem.     Giediegeri  Wiamutli  Germ. 

I-Ioxagonal.  BhB=%V  iO',  G.  Eoae;  ÖAÄ=123''  36';  ff=l-3035. 
ObBerved  planes,  B,  —B,  0,  2,  and  — 3 ;  2  A  2=69°  28'.  Cleavage  :  basal, 
perfeet,  2,  —2,  lese  so.  Also  in  reticulated  and  arborescent  shapes ;  foliated 
and  granulär. 

H.=2— 3-5,  G.=9-727.  Liietre  metallic.  Streali  and  oolor  silver- 
white,  with  a  reddish  hue;  snbjeet  to  tamish.  Opaqne.  Tractiire  not 
observable.  Sectile.  Brittle  wlien  cold,  bat  when  heated  eoniewhat  mal- 
leable. 

Oomp.  Var. — Pure  bismutli,  witt  occaaumsl  traxiea  of  araenlc,  sulplmr,  tellurium.-  (1)  A 
specialen  from  a  gold  mina  of  Uie  Peafe  of  Sorata  gaTe  treutt  (Am.  J.  Sei,  II,  xxTii.  247),  Bi 
99-914,  Te  0-042,  Fe  ir=99-9S6i  and  (3|  Forbes  (Phil.  Mag.,  IV.  nix.  3),  Bi  94'*6,  Te  5-09,  A3 
038,  S  0-07,  Au  (!-=100.  Forbes's  mmertd  <s  muoii  like  Istradymite  in  foliation,  and  probably 
conliiins  12  to  IB  p.  o.  ofthat  aped.es.  (3)  Aflne  soaly  variety  from  Bispbei^  in  Dalecarlia,  analyaed 
by  Clane  and  Feilitaen  ((Efv.  Ak.  atockIu,13«l,  lö9),  contaius  aa  raistura  3  to  7  p.  c.  of  aolpliid 
ofiron. 

Pyr.,  eto. — B.B.  on  ehareoal  fuaea  and  entii'ely  yolatilizea.  giviag  a  coating  oronge-yellow 
wbile  bot,  and  lemoa-yellow  on  oooling.  Fuaea  at  476°  F.  Disaolrea  in  nitric  aeid ;  aubaequeat 
düution  oausea  a  white  preoipitata.     OEystalHaee  readily  from  fusion. 

Oba. — Bismutli  ooeura  in  veina  in  gneiaa  and  other  crystalline  i-ocka  and  day  slate,  accompauy- 
ing  variona  orea  of  ailrer,  cobfdt,  lead,  and  zraa.  It  ia  moat  abuodant  at  the  ailver  and  oobiut 
minea  of  Saxoiiy  and  Bohemia,  Sohneebei^,  Altenberg,  Joachimathal,  Johaangeorgenatadl,  etc. 
It  baa  also  been  fouad  at  Modum  and  Gjellebäk  in  Norway,  and  PaMun  in  Swedea  At  Schnee- 
becg  it  forma  arboreaoent  delineationa  iu  bromu  jaaper.  At  Wheal  Spamon,  neor  Eedrutii,  and 
elsewiiere  in  Comwall,  and  at  Oarraok  Pell  in  Oumberlaiid,  it  ia  aasooiated  with  ores  of  cobalt ; 
formerly  from  near  Alva  in  Stirlingahire ;  in  a  la^^  and  rieh  vein  at  the  Atlas  mine,  DsTonahire  ] 
at  Siui  Antonio,  near  Oopiapo,  Ohili;  Mt.  niatapa  (Sorata),  in  BolivLa. 

At  Laue'8  niiue  in  Monroe,  Coiin.,  it  is  aseodtüed  in  small  quantities  with  wol&ani,  Bcheelite, 
galena,  blende,  etc.,  in  quartz  ;  occm-a  also  at  Brewer'a  mine,  Oheaterlield  diatrict,  SouUi  Carolina. 


21.  TELLURIUM.  Anrum  paradosnm  Tel  proWematieum  Mi&ler  v.  Eeichsnslem,  Phya.  Arb. 
Wien,  L  17S2.  Sylvanite  Einom,  Min.,  ii.  334,  1796.  Gediegen-Tellur  Ktapr.,  Beitr.,  üi  2, 1802. 
ßediegen  Sylvan  Germ.     Tellure  nafif  auro-ferrifäro  S. 

Hexagonal.  B  A  B^%Q°  57',  G.  Rose;  0  A  B=nr  4',  a  1-3302. 
Observed  planes,  B,  — B,  I,  O ;  B/\—B,  over  baso,  —113°  53'.  In  sis- 
eided  prisras,  with  basal  edges  replaced.  Cleavage :  lateral  perfeet,  basal 
iniperfect.     Commonly  massive  and  granulär. 

H.=2 — 2'5.  G,=:6'l — 6'3,  Lnstre  metallie.  Color  and  streak  tin- 
■white.     Brittle. 
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20  KATIVE   ELEMENTS. 

Comp. — Accordingto  Kl9protli{l.  c),  Tellurium  SS'SS,  iron  VSO,  and  gold  0'25.  A  speolmen 
from  Nagyag  afforded  Petz  (Po^.,  Ivü.  441),  Tellurium  97'2 15,  and  gold  2-73S,  wiüi  a  trace  of 
iron  and  snlplmr. 

Pjrr. — In  the  open  tube  ftiaea,  pving  a  white  Sublimate  of  teEuroua  seid,  wliich  B.  B.  fusea  to 
colotless  transparent  drops.  On  oharcoal  fusea,  volatiliaes  almoät  entirely,  langes  the  flame 
green,  and  giveB  a  wMte  coaüng  of  telluraus  acid. 

Obs.— Hative  tellurium  ooeurs  at  the  mine  of  Maria  Loretto,  near  Zalattna,  in  TranBylyania 
(wlienoe  the  name  Sylv(m  and  Sylvcmile),  in  sandstone,  accompanjing  quartz,  iron  pyritea,  and 
gold.  About  fortj  years  since  it  was  found  in  conaiderable  abundance,  and  was  nielted  to  estraot 
the  small  quantjty  of  gold  it  contains. 


22.  NATIVE  SULPHUE.    Nüti 


IT  Sdiwefe!  Germ.    Soufre  M: 


OrÜiorhombic.  JA  7=101"  46',  0  A  l-i=113°  6' ;  a:h:  e=2-344  :  1 : 
1'23.  Observed  planes  :  0  ;  vertieal,  I,  «4,  i-i,  i-l,  i-& ;  domes,  l-l,  ^t,  ^, 
14,  |-l,  -J4 ;  octahedral,  1,  |,  |,  |,  1-ä,  {-S. 


0A-J-=134°47' 
ÖAi=123  30 
ÖA  1=108    19 


Oa  1-3=115°  53' 
0M4=m  41 
ÖA|-i=128    13 


lAl,  mae.,=106°  25' 
1  AI,  brach.,  =85  07 
lAl,     bas.,=143    33 

I,  and  1,  imperfect. 
Twina,  eomposifcioii-face,  I,  eome- 
times  producing  cruciform  crj^tala. 
Also  massive,  sometimes  consisting 
of  concentric  coats. 

H.=l-5-2-5.  G.=:2-0Y2,  of  crya- 
tals  from  Spain.  Lnstre  resiaous. 
Streak  Bulphur-yellow,  sometimea 
reddish  or  greenish.  Transparent — 
subtranelucent.  Fracture  eoncboidal, 
more  or  less  perfeet.     Seetile. 

Oorop — Pure  sulpbur;  but  often  contaml- 
nated  witti  elay  or  bttumen. 

Pyr,,  etc. — Bums  at  a  low  temperature  Witt  a 

bluisli  flame,  with  the  slrong  odor  of  aulphurona 

seid.    Beoomea  reainoiialy  eleetrifled  by  friotion 

Insoluble  in  water,  and  not  aoted  on  by  the  acida. 

Obs. — Sulphnr  is  dimorphoua,  the  oryatala  beiug  obtuse  oblique  rhombic  prlEma,  of  90°  83', 

and  indinaijon  of  tlie  Tertieal  aii3=9B°  46',  when  fomied  at  a  moderately  high  temperature 

(125''  C,  RGCording  to  Frankenheim). 

The  great  repoaitoriea  of  aulphur  are  either  beda  of  gypsum  and  the  assooiate  rocks,  or  the 
repona  of  aotive  and  eztinct  Tolcanoea.  In  the  Valley  of  Noto  and  Mazaaro,  in  Scily ;  at  Oouil, 
near  Oadiz,  in  Sl)ain ;  Bex,  in  Switaerland ;  Cracow,  in  Poiand,  it  oconra  in  the  former  aituatiouj 
near  Bologna,  ItaJy,  in  fine  cryatala,  imbedded  in  bitumen.  Siiäly  and  the  neighboring  Tolcanio 
ialea ;  the  Solfataraj  near  Naples ;  the  volOMioes  of  the  Paoiflo  ocean,  eto.,  are  localiöes  of  the 
latter  kind.  The  ciystals  from  Sioily  are  aometlmea  two  or  three  inolies  in  diameter.  It  ia  alao 
depoaited  from  hot  apringa  in  Iceland;  and  in  Savoy,  Switaerland,  Hanover,  and  other  countriea, 
it  is  met  witli  in  oertain  metaUic  reine ;  near  Cracow  and  in.  Upper  Bgypt  there  are  large  doposita. 
A  fibrous  variefrf  is  found  neai  Siena,  in  Tuscany.    Abundant  i»  the  Cbiliao  Andes. 

Snlphur  ia  found  near  the  anlphur  aprii^  of  Wew  York,  Vir^nia,  etc.,  apaiingly;  in  many  cod 
depoaita  and  elaewhere,  where  sulphid  of  iron  is  nnde^oing  deeompositlon ;  in  miorosoopic 
crystala  at  some  of  the  gold  minea  of  Virginia  and  Norlh  Carolina ;  aa  a  powder  and  in  cryatala  in 
the  Weatem  lead  regions,  in  cavitiea  in  Äj  liroestone;  in  minute  orystals  oa  oleavage  snifaces  of 
galena,  Wheatley  mine,  Pheuisville,  Pa. ;  in  am^  masses  in  liniestoue  on  the  Potomac,  twentj-five 
milea  aboTe  Washington ;  in  California,  at  the  geyaera  of  Kapa  Valley,  Sonoma  Co. ;  in  Santa  Barbara 
in  good  erystnla ;  near  CBear  lake,  Lake  Co.,  a  large  depoait,  with  a  vein  of  (änuabar  (now  worked) 
cutüng  thtoiigh  it;,  in  Hevadai  in  Humboldt  Co.,  ia  lai^o  beds;  Nye  and  Bsmeralda  Coa,,  13  m, 
H.  of  Silver  Peak;  Washoc  Co. 
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DIAMOKD. 

Tha  sulphnc  minea  of  Sioily,  the  erster  of  Vuloano,  the  Solfatara  ni 
CaUfornia,  affordlarge  quantitiea  of  sulphui 
Bnlphids  of  iron  and  Popper. 

This  apeeioa  is  liomceomorplioua  with  barjtes  anä  m 
dorne.    Tlie  above  flguve,  Öl,  U  l)y  Scaochl  of  Naples, 

23.  SELSNSULPHUR.    Seleascliwofol  Siromeuer,  Sohw.  J.,  siiii.  453. 
Ee&embling  sulphtir,  but  of  an  orange  or  brownish  color, 
B.ß.  HO  chareoa!  bums  readily,  jielda  fbmea  of  selenium  aod  sulpturous  add.    Prom  Tuloano, 
one  of  tbe  iipari  islands,  mized  with  sulpliur.    Also  observed  hj  the  author  at  Kiknea,  Hawaii 


maa,  pun  tum  hfid  ■! 

■n.  of  truo  Diamond)     Adamaa  m  part,  FUn.,  : 


!,  Astton., 


24.  DIAMOND. 

earliest  distinct  mention.  of  truo  Diamond)     Adamaa  m  part,  FUrt.,  ixstü.  15.   Demant  Germ. 

Diamant  M: 

Isometric.  Observed  planea,  1,  3,  J,  O,  3-f,  «-f,  *-f ;  ofteii  tetrahedi'al 
in  planes  1,  2,  and  3-|.  Fi^a  1,  2,  3,  5,  6,  8,  24,  25,  27;  also  i-i, 
similar  to  f.  16  and  17;  also  £40,  all  uaually  with  curyed  faeeB,  as  in  f. 
58  {-37),  59  (=39),  60,  the  planea  of  which  are  34;  60  ia  a  diatorted 
fonn  of  58,     Cleavage :  oetahedral,  highly  perfect.     Twins ;  coinposition- 


face,  oetahedral,  as  in  fig.  50,  but  with  curvcd  faeea;  f.  61,  whieh  ia  an 
elliptic  twin  of  58,  the  middle  portion  between  two  opposite  sets  of  six 

Elanes  being  wanting ;  f.  63,  in  wMch  compoaition  is  parallel  to  the  octa- 
edral  faces,  but  tlie  form  corresponde  to  two  interpenetrating  tetrahe- 
drons,  as  Ulustrated  in  f.  63.     Earely  r 
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H.=10.  G.=3-5295,  Thomson;  3-55,  Pelouze.  Lustre  trilliant  ada- 
maiitine.    Oolor  white  or  eolorless :  occasionally  tmged  yellow,  red,  oi'ange, 

treen,  Wue,  brown,  eomethnes  hlack,      Transparent;    translueent  wheii 
aj'k  colored.     Fracture  conchoidal.     Index  of  refraction  2'439.     Exhibitä 
vitreoua  electricity  when  nibbed. 

Oomp. — Pure  carbon,  iaometrio  in  orystallization. 

Var. — 1.  Ordmary,  or  eryatfülized.  The  orystals  oflen  oontain  numeroua  mioroaoopiG  oavitiea, 
as  detBoted  by  Brewstec,  and  some  are  rendered  nearly  bleck  by  thoir  number ;  and  aroimd  tbeae 
caTities  the  diamond  stows  evidenoe,  by  polarized  %ht,  of  eouipreBsion,  aa  if  ftom  pressure  in 
the  included  gas  when  tlie  diamoud  waa  crystallized.  SometioiBB  oryalals  bear  impreaaioüs  of 
otber  cryatals,  Tb©  back  planes  of  dkmouds  refleot  all  the  light  öiat  atrikes  them  at  aa  an^e 
exeeeding  24°  13',  and  heace  oomea  the  peeuliar  brilliancy  of  the  gem.  The  refraotioa  of  light 
by  the  diamond  ia  often  irregulär,  probably  arising  from  the  cauae  whieh  hss  produesd  the  convBS 
fonna.  In  aome  plaKs  ftom  oiTstela,  Deacloiseaui  has  observed  a  flsiid  Btar  of  aii  aynuaetrieal 
rays,  and  in  others,  alUed  in  dharaoter,  tbe  raya  were  replaced  by  Ihree  lai^e  elliptioal  areas. 
DeacIoiBeaus  shows  that  the  rays  are  symmetrical  with  refereuee  to  the  faoes  of  the  ootahedrort. 

2.  JKössfes.  In  blaolt  pebbles  or  maasea,  called  corbonada,  oeoaaionally  1,000  carata  iu  we^bt. 
H,=:10;  G-.=3-012— B416.     Conaiat  of  pure  carbon,  exoepting  0'21  to  SOT  p.  c. 

B.  Anfkraeäia  ;  Oarbon  diamanlaire,  Oonnt  de  Doiibet,  Iiea  Mondes,  Ap.  11, 1861.  like  »ntbra- 
dte,  bnt  hard  enough  to  aoratch  even  the  diamond.  In  globales  or  mammillary  maaaeB,  conaiEtmg 
partly  of  oonoentrio layeis ;  fra^e;  Q-.=l-G6;  oomposilion,  Carbon  91, hydrogen  0'6,  osygen  1-6. 
Cut  in  faceta  and  poliahed,  it  refracta  and  dispersea  Hgbt,  ■witii  the  white  luatre  pecnliar  to  the 
disanond,  Locality  untnown,  bnt  supposed  to  oorae  ftom  Brazil  0.  Mono  haa  obgerred  that  aa 
antiiraäte  ftom  Oieueot,  conaiaimg  of  C  98-2,  0  0'04,  aah  0'12,  long  heated  in  pieces  in  a  crucible. 
takes  a  metallic  luatre,  and  wUl  tben  cut  glaaa  like  h  diamond.  Aa  anthracite  is  derived  from 
bituminoaa  eoal,  by  aubjeotion  to  more  or  lesa  heat  uuder  preaanre,  it  ia  poaaible  that  the  degree 
or  condition  of  heating  may  produee  an  anthradte  wiüi  ita  parüolea  pactly  or  wholly  of  ths  nature 
of  the  diamond,  and  still  have  the  low  apecific  grarity  of  anthradte. 

Pyr-,  etc. — Burna,  and  is  wboUy  consumed  at  a  temperature  of  14°  Wedgewood,  prodnoing 
e^rbonic  add  gaa.    It  la  not  ad;ed  on  by  adds  or  alkaliea. 

Obs, — Tho  diamond  appears  generally  to  oeeur  in  regiona  that  afford  a  laminated  granulär 
quartz  rock,  called  iiacohimite,  whidh  pertaina  to  the  taiooae  seriea,  and  whieh  in  thin  Elabs  is 
more  or  !eaa  flexible,  Thia  rock  ia  found  at  the  minea  of  Brazil  and  the  Urala ;  and  alao  in  Geor^ 
and  North  Carolina,  where  a  few  diamonda  have  been  found.  It  has  alao  been  detaded  in  a 
apedea  of  eonglomerate,  oompoaed  of  roimded  ailiceoua  pebblea,  qnartz,  ehaloedony,  eto.,  oemeated 
by  a  kind  of  ferruginoua  day.  Diamonda  are  naually,  howerer,  waahed  out  from  the  soil. 
Aecordicg  to  M.  Denis  (Aun.  des  M.,  m.  six.  602)  the  diamond  in  Minaa  Geraea,  Braail,  is  found 
ia  two  diflferent  depoaita ;  one  ealled  gw^aHio,  oonaisting  of  broken  quartz,  and  eovered  by  a  Ihm 
bed  of  sand  or  eacth ;  the  other,  cascoSto,  of  roUed  quarta  -pebbles,  tmited  by  a  fenuginous  day, 
realing  usually  on  talcoaa  cäays,  the  whole  the  debria  from  taleoae  rooks.  The  first  deposit 
affords  the  fineat  diamonda,  and  both  eontaiQ  alao  gcdd,  platinum,  magnetic  iron,  rutilo,  etc.  The 
moat  celebrated  minea  are  on  tho  rivers  JequiKnhonha  and  Pardo,  north  of  Rio  Janeiro,  where 
the  aanda  (the  watera  being  tumod  off)  are  waahed  by  ahiTes.  It  has  lately  been  found  in  Bahia, 
on  Ihe  river  Oadioeira,  at  Sie  mines  of  Surua  and  Sinoora;  and  Damour  haa  recogniaed  in  the 
sand  of  the  locality,  quartz,  feldapar,  rutile,  brooldlB,  anatase,  zireoa,  diaspore,  magneäc  iron,  gold 
ia  graina,  anhydrona  phoaphate  of  almnina  and  lime,  a  siUcate  of  yttria,  and  a  hydro-phosphate  of 
yttrja.  At  Bt^agem,  Minaa  G«raea,  an  enormoue  diamond  of  26*4  oarats  haa  been  found;  it  waa 
a  dodecahedron,  with  baveled  ei^es,  in  wbich  there  were  impressloua  of  other  diamond  orystala, 
ahowii^  that  it  waa  orwnally  one  ofa  düster;  It  weigha,  since  cutting,  122  to  135  carata,  and  is 
caHed  the  "Star  of  the  Sonth."  The  Brazilian  minea  were  first  opened  in  1121,  andit  is  eatimated 
tliot  since  then  they  liaye  yielded  two  tons  of  diamonda. 

The  Ural  diamonds  oocur  in  tbe  detritus  aloi^  the  Adolfakoi  rivulet,  where  worked  for  gold, 
and  also  at  other  placea. 

In  India  ihe  diamond  ia  met  with  at  Purteal,  hetween  Hyderabad  and  Masulipatam,  where  the 
famoua  Kohinoor  waa  found;  bat  there  are  now  only  two  placea  of  esploralion,  and  theae  are  let 
to  aome  of  the  natäves  for  leaa  than  25  franea  a  year;  and  if  the  hands  find  a  stone  worth  four  or 
fire  rupeea  ($2  to  $2^)  a  month,  täiey  conaider  theroaelyes  fortnnate.  To  auch  a  atate  are  the 
famoua  üiinea  of  Golconda  now  reduoed.  They  are  obtdned  also  near  Parma  iu  Bundelouad, 
where  aome  of  the  most  laagnifij^nt  apedmens  bave  been  found ;  alao  on  the  Mahannddy  near 
Ellore,  Tbe  loc^ty  on  Bomeo  is  at  Pontiana,  on  the  weat  aide  of  the  Eatoos  momitain.  The 
river  Gunil,  in  the  province  of  Oonatantine  in  Africa,  ia  reported  to  have  afforded  aome  diamonda. 

In  the  United  Statas  ä  fow  cryatals  liave  boon  met  with  in  Eutherfortl  Co,,  N.  0-,  atid  Hall  Co., 
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DIAMOND, 

Ga,  {Am.  J.  Sä.  II.  iL  253,  and  xy.  318);  tliey  occmr  i 
(Oonth);  ona  handsome  one,  OTec  ^  in.  in  diameter, 
Eiobmond,  Va. 

In  Oaüfornia,  at  Oherokee  ravine,  in  Butte  Co. ;  also  in  N.  Sau  Juan,  Nevada  Co. ;  in  Frenah 
Corrai,  ona  of  1^  catatB;  at  Forest  HiU,  EI  Dorado  Co.,  of  IJ  carirfs;  Fiddfetown,  Amadop  Co. ; 
noar  Placerville.    Reporled  itom  Idslio. 

In  Anatraüa,  in  tlia  vailey  of  tlie  Turon;  in  the  bed  of  the  Jfacquarie;  mouth  of  Pyramnl 
Creek  ;  on  Caloula  Oroek ;  andalsoin  Viotoria;  also  in  "Woat  Auatralia,  at  Freemantle. 

In  Brazil  the  diaiuond  haB  beeo  founct  massiTe,  in  small  black  pebbLea,  caUed  co/rbanada,  haviog 
the  specific  gra7it7  3-1)12 — 3416.  They  proved  oü  trial  to  be  puro  oarboii  excepting  2-U7  to  O'ST 
per  Cent  Tiiia  compact  diamond  la  sold  in  the  region  at  75  Cents  the  oarat  of  three  anä  one-aixßi 
grains  troj,  and  ihe  masaes  aie  aomeümes  1,000  enrata  in  weight 

BrHwster  flada  ttat  diamonds  eontain  generally  niimerona  mioroscopio  cavitiee,  and  some  are 
rendered  nearly  black  b."  thotr  nnmber ;  and  around  tliose  cavitiea  the  diamond  shoi™  evldenee 
of  compreBSioD,  as  if  from  pressure  in  the  induded  gaa  when  the  diamond  waa  cryatallizing. 
Diamonds  have  been  ohaeired  having  impreBaiona  of  otlisr  ccyslials. 

Tbe  laxgeat  diamond  of  whieh  we  have  any  knowledge  ia  mentioned  by  Tavemier  as  in  posaes- 
sion  of  the  öroat  MoguL  It  waighed  ori^nally  900  oarata,  or  2'169'3  graiua,  but  was  rednoed  by 
cuttiug  to  831  grtuns.  It  haa  the  form  and  size  of  half  a  hen'a  egg.  It  waa  found  in  1550  in  the 
mina  of  Ooloiie.  The  Pitt  or  Kegent  diamond  weighs  but  13G'25  carats,  or  dlBJ-grains;  hat  is 
of  unblemiahed  traoaparancy  and  color.  It  ia  out  io  the  form  of  a  briJliant,  and  is  eatimated  at 
£125,00i>.  The  Kohicoor  meaaured.  on  its  arrival  in  England,  abont  If  inohes  in  jts  greatest 
diameter,  over  f  of  an  ineh  in  thicknesa,  and  weighed  1 86],^  carats,  and  was  ont  with,  many 
facots.  it  hos  siuee  been  raout,  ond  reduced  to  a  diameter  of  l-ft-  by  If  near^,  and  thua 
diminislied  over  one-täiird  in  waight.  It  is  supposed  by  Mr.  Teunant  to  have  been  originally  a 
dodocsihedrou,  and  he  ai^geata  iüat  the  graat  Buaaian  djamond  and  another  large  alab  we^Mng 
130  carats  wara  aotually  out  from  the  original  dodeoahedron.  Tararnier  gives  tte  original  weight 
ot  t87^  oarats.  The  Rajah  of  Mattan  has  in  hia  poaaession  a  diamond  from  Borneo,  weighing 
367  carata.  The  minoa  of  .Brazil  wara  not  Icnown  to  afford  diamouda  tili  tha  commeneement  of 
the  18th  Century. 

Oolorless  diamonds  are  in  general  most  h^bly  esteemec!.  When  cut  and  polishad,  a  diamond  of 
äia  pureat  watei  in  England,  we%hing  one  carat,  ia  valuel  at  £12  ;  and  tha  valne  of  others  ia 
calcülated  by  multiplying  the  aijuare  of  the  we^ht  in  oarata  by  1 2,  escept  for  thoae  excaedii^ 
20  üarata,  the  value  of  whieh  inoreases  at  a  mubh  more  rapid  rate.  This  rule  is  soarely  regarded 
in  market,  aa  the  Standard  of  pniity  and  taste  for  difi'erent  coiintriesdi^era,  and  the  alighteat  tinga 
of  color  affects  gruaüy  the  eommerelal  valne.  Blue  ia  an  exceedingly  rare  color ;  and  ona  of  thia 
ahade,  the  Hope  diamond,  we^hlng  only  4^  carata,  but  of  peculiar  beauty  ajid  brillianey,  ia  valned 
at  £36,000.  Ayallowish  diamond  of  large  aize  (value  £12,000)  has  been  found  byPremytotake 
a  rosB-red  eolor  when  heatad,  whieh  color  it  retaius  for  two  or  thrae  da^,  and  theo  reauraaa  the 
original  yellow.    An  emerald'^^reen  diamond  in  the  Dresden  Traaaury  weigha  31 J  oarata. 

The  ancient  Eomana  had  ringa  aet  with  Üia  diamond,  and  usodthaotiippin^forarminggraverB' 
tools.  Plioy  speaks  of  the  sii-angled  form  of  the  cryatala  of  the  adanuis,  and  their  resemblance 
to  two  pyramids  or  tops  pla<«d  base  to  baae,  a  description  Üiat  woald  apply,  psrhaps,  as  wall  to  a 
double  heiagonal  pyramid  as  to  an  ootahedron ;  yet  it  is  probable,  from  tha  other  diaracters  men- 
tioned, tbe  bardness,  rarity,  smaU  size,  uae,  and  ooeurranca  in  gold  r^iona,  that  the  octahedral 
diamoud  was  refarrad  to.  Tha  adamas  of  tha  ancients  inoluded  some  oorundum  and  oHier  hard 
Btones,  and  even  hard  metal.  Thaophrastus  makaa  no  mention  of  the  true  diamond.  (See,  on  the 
adamas  of  tbe  ancienta,  King  on  Praoioua  Stonea  fflid  Gems,  p.  19.) 

The  metbod  of  polishing  diamonda  was  diacoTered  in  1456,  by  Iiouia  Berquen,  a  Citizen  of 
Brugea,  previoua  to  whieh  time  the  diamond  was  known  in  Europa  only  in  ita  unout  atata.  It 
appears,  to  have  beeu  practisad  long  before  in  India,  tha  &ceting  of  the  Kohinoor  dating  fär  baok 
mto  unocrtain  tima.    (See  Ejng,  pp  30,  31.) 

The  diamond  has  probablj  proceeded,  like  mineral  eoal  and  oil,  from  the  alow  decompoaition  of 
vegetable  material,  or  even  from  animal  matters,  either  aouroo  affording  the  requiaite  carbon ;  but 
it  has  been  formed  under  Ihose  conditions  as  to  baat  that  haa  produeed  the  metamorphism  of 
argillaceouB  and  areuaceons  schista  and  thatc  auriferoua  quarta  veins;  sincaitis  found  exdusively 
in  gold  repons,  or  in  the  aanda  derived  from  gold-bearir^  roeks.  Tbe  schiats  that  were  altered 
at  Öia  time  may  have  pre-rionsly  been  shales  improgoatad  with  patrolaum,  or  other  earbonaoeoua 
subatancea  (hydroearburets)  of  oi^anie  origin.  Chaacourtoia  observes  that  the  formation  from  a 
hydrocarburotted  vapor  or  gas  ifl  analogous  to  that  of  sulphur  from  hydroaulphuretted  emana- 
tlons.  In  the  oiydation  of  the  lattar  by  tha  bamid  proceaa,  tha  hydrageu  becomes  oiydized,  and 
Oüly  a  part  of  tjie  sulphur  changea  to  suiplmroua  acid,  the  rast  romainiug  aa  aulphur.  So  in  tüa 
humid  Oxydation  of  a  oarburetted  hydrq^n,  the  hydrogen  is  oxydized,  part  of  the  carbon  beoomea 
carbonic  add,  and  tha  teet  remains  as  carbon  and  may  form  crystalliaed  diamond. 
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2B.  aRAPHITE.    Plumbago,  Molybdrena,  Ely-Erta,  Snm^  Min.,  58,  1139  [aot  I 

Agric,  Gesner].  BlyertB  pt.,  Mioa  pictoria  nigra,  Molybdfeaa  pt,  Waü.,  131,  1741.  Miua  dea 
PeintreB,  Ctayon,  M:  TrL  Wall.,  1753.  Black  Lead.  Eeisabley  (=Dr»wii^-lead)  Germ.  Moljb- 
dffinumirain.,  1766.  Plumbago  iScJi^ete  (proving  )ta  carboü  natnre),  Ak.  H.  Stockholm,  1779. 
Flombagine  de  IM«,  Criat.,  1783.  G-rapMt  Wem,,  Bergm.  J.,  330, 1189,  Karst,  Uua.  lesk.,  ü 
339,  1789.    Oarburet  of  Iron.    Per  COTbutö  Fr. 

Hexagonal,  In  flat  six-sided  tatlea.  JiAli=:B6°  29',  Kemigott,  by  cal- 
culation  from  Ticonderoga  crystals,  which  have  the  planes  2i?,  f-2  and  2-2, 
with,  approximately,  (?A.|-2=137'',  OA2=110°,and  (9a2=122°.  Aplane, 
observed  by  Haidiiiger,  iaprobably  J-Ä,  or;^2  ;  tbeanglemeasured,  40°56', 
was  the  basal  angle  of  the  pyramid.  The  basal  planes  (0)  are  often  sh-iated 
parallel  to  the  alternate  edgea.  Oleavage  :  basal,  pertect.  Commonly  in 
imbedded,  foliated,  or  granulär  maases.  ßarely  in  globular  eoncretione 
radiated  in  stnietiire. 

H.=l— 3.  G.=2-0891;  of  Ticonderoga,  3-229  Kenngott;  2-1.4  Wun- 
siedel,  I"iichs.  Luetre  metaDic.  Streak  Black  and  Bbining,  Color  iron- 
blaok — dark  eteel-gmy.  Opaque.  Sectile ;  soils  paper,  Thin  lamin^ 
flexible.     Feel  greaay. 

Var. — (fl)  FoHated;  (6)  cotemar,  and  eometimes  radiated;  (c)  scaly,  maasiTe,  acd  slaly; 
(d)  grauular  massive ;  (e)  earthy,  amoiplious,  without  metallio  lustce  esoept  in  the  streak ;  (/ )  in 
radiated  coacretiona. 

Comp. — Pure  earboii,  with  otlen  a little  osyd  ofirou  raeehanioally miieii.  Soheele  (1779, 1.  o.) 
aad  Bome  later  oliemists  made  tha  iroa  esseutial,  aodtJie  spociea  a  carburet  ofiroa.  Vauuzem  iu 
1826  {J,  Ac.  Philad.,  7.  21)  ahowed  that  the  iron  was  an  oxyd,  and  uneBseaöaL  He  obtained 
from  the  grapMte  of  Bustletowa,  Pa.,  Carbon  94'4,  oi.  iron  aud  mimganeae  1'4,  silioa  2-6,  S  0-0 — 
99.  Fueiis  fouod  (J.  pr.  Gh.,  vii.  253)  ooly  0-33  p.  o.  of  aah  (or  impurities)  in  täiat  of  Wunaiadel, 
a  pure  blaclr,  amorphoua,  unmetaliio  fcind,  metallio  iu  streak,  haviag  G.=3'14;  FritMohe  (B,  H. 
Ztg.,  323,  18B4)  0'9  in  that  of  Ceylon. 

The  foUowing  are  analyses  of  difFereat  graphitea  by  0.  Mine  (0.  E.,  biv.  1091,  18B7) : 

Comp,  of  100  parts  of  asli. 

Alk.  & 
Si      Äl       Fo  Mg,Öalo£3.     ■ 
61-3     24'7      10-0     0-8     0'3 
62-5     23-3     13-0     60     1^3 


.  Ural,  Mt.  Alibett 

I.  Omnberlaiid,  England 

i.  Mugrau,  Bobemia 

l.  Zaptau,  Lower  Anatiia 

•.  Swarbock,  Boheraia 

').  Fagerita,  Swedeu 

[.  Oumberland 

{.  Passau,  Bufaria 

I.  Bnbkii^llani,  Canada 

).  Cumberiand 

.  Cenra,  Brazil 

1.  PaBsan,  BaTaria 


G.  Oarbon  VoL  Ash 

2-1759  94-03  O'Vi  5-25 

2-3455  91-65  I'IO  7-35 

2-1197  91-05  4-10  4-85 

2-2119  80-63  2-30  7-17 

B-3438  88-05  1-05  1090 

2-1092  87-65  16B  10-80 

2-5867  84-38  a-öa  13-00 

a-3032  81-08  7-30  11-62 

2-3863  78-48  1-83  19-10 

2-4093  78-10  6-10  15-80 

2-3865  77-15  3-56  20-80 

2-3103  73-65  4-30  2215 

2-4085  70-69  6-18  24-13 

2-26S9  68-30  6-20  26-50 

2-4572  59-67  3-20  37-13 


Other  analyses :  16-19,  T.  Eegnault  (Ann.  Ch.  Phys.,  IL  i.  203);  20,  21,  C.  G.  Wheeler  (prii 


10-40=100-61  Hegnault 
5  8=100  Wheeler. 
2-83=100  Wheeler. 
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GKAPHn'E.  25 

In  the  G.  of  MariinakoJ,  v.  Jevreinof  fonad  (Euas.  B.  J.  1849)  C  94-17,  ash  5-33  (=Sl  3-04,  Pe 
1-83,  äIO-38,  Mg,  Ca  0-17);  v.  LaskOTSky  found  (Bull.  Bx.  Hat.  Moso.  1856)  iE  a  pluraoae  var. 
C  8a-766,  ash  15-111,  wßtw  0-888  ;  v.  Puairevski  fouad  (Verh.  Mia  öea.  St.  Pet.  1857,  1853)  C 
84  08,  Si  10  98,  a  3-77,  with  some  iPe,  Öii,  Stu,  and  G.=2-36-2-Sl.  In  G.  of  the  Kii^llia 
Steppe,  Hermaoü  found  0  40'55,  eatfliy  raattexs  56-56,  fl  2-39=100.  These  reaulta  Bhow  that 
the  Viuiationa  ari^g  ftom  impuritiaa  aie  great  Tlie  materiol  analyzad  by  Wheeler  is  that  uaed 
by  the  flrm  of  Ä.  W.  Faber. 

IVsnanÄemte,  Piddiiigton,  appears  to  be  impure  grapMte,  ot  ia  between  coal  and  graphito ;  if  ia 
soaly  in  stniotnre,  aad  higUy  raetallio  in  lu.ftre.  It  afforded  Piddington  Oarbou  85"7(J,  -water  and 
sulphur  4*00,  sesquioxyd  of  iron  a'öO,  eaTthy  impuritiea,  cbiefly  silica,  T-60,  -water  and  loes  0-30  = 
100 ;  the  iron  oeouca  aa  aulpharet     Tenas^rkit,  Rev.  F.  Mason,  Maulmain,  1352,  p.  62. 

Pjrr,,  etc.— At  a  high  temperature  it  barna  without  flame  or  smolce,  leaTing  usually  some  red 
ojyd  of  iroii.  B.B.  ioftisible ;  fused  wiüi  nitre  in  a  platlnum  spoon,  defiagral^s,  Converting  the 
raagent  into  carbonate  of  potaah,  which  effervesoea  with  acida.     Unaltered  by  aeids. 

Obs, — Graphit«  oceura  in  heda  and  imbedded  maases,  laminfe,  or  sealea,  in  granite,  gneiaa,  mica 
Bchist,  oryst^liue  limestone.  It  is  in  some  plaoea  a  result  of  the  alteration  by  heat  of  tha  coal  of 
tha  eool  formaüon.    Sometimea  met  with  in  gceenstoae.    It  is  a  common  fumaca  product. 

A  fine  variety  of  graphite  oceura  at  Borrowdale  in  Cumberland,  ia  neata  in  trap,  which  oecura 
inciay  ßlate;  inGlenstiatlifarrariQlnTemeaahire, forma  nestain  gneiss;  atArendalinHor\ray, in 
quartE ;  at  Paigaa  in  Unland ;  in  tha  Urals,  Siberia,  Finland ;  in  Tarioua  parts  of  Austria ;  R-us- 
sia;  France;  at  Oraigraan  in  Ayrshice,  it  ocoure  in  coal  bedö, -which  have  bean alterad  by  ooiitact 
wltli  trap.  In  Irkatsk,  Id  the  Tunkiask  mta.,  at  ttie  very  valuabla  Mariinskai  graphite  mine,  a 
large  masa  has  beea  obtained,  havingthe  structnre  ofthe  woodfcom  which  it  was  formed.  Large 
quanUtiea  are  brought  from  the  East  Indiea. 

Perms  beds  in  gneiss,  at  Sturbridge,  Mass.,  where  it  preaenta  a  atmoture  between  soaly  and 
fliip  granulär,  aad  an  occasional  approsiroatien  to  diaünct  crystalliEations ;  also  at  Hortii  Brook- 
field,  Brimfleid,  and  Hinsdale,  Mass. ;  eitensively  in  Gomwall,  near  the  Houaatonie,  and  in  Aah- 
ford,  Oenn. ;  also  in  Branden,  Vt. ;  at  Gcenville,  C.  E.,  associated  with  sphene  aod  tabular  apar 
in  granulär  limestone,  JoIiatedgraphiteoeoursiulargequautitLosatllconderoga,  ouLakeGeoi^; 
also  upoa  Eoget's  Rock,  associated  witli  pyroxene  and  sphene.  Near  Amity,  Orange  Oo.,  N.  Y., 
it  is  met  with  in  white  limestone,  accompanying  spinel,  chendrodite,  hornblende,  ete. ;  at  Rossie, 
St,  Lawrence  Co,,  M".  T-,  with  iron  ore,  and  in  gneiss ;  in  Franklin,  If.  J^  in  ronnded  ooncre- 
Ijons  radiated  within ;  in  Wake,  H.  0. ;  on  Tjger  River,  and  at  Spartenburgh  near  the  Cowpens 
Fnmace,  &  0.;  alao  in  Bucka  Co.,  Penn.,  three  miles  from  Ättlebero',  aaaodatad  with  tabular 
spar,  pyrorene,  and  acapolite ;  and  one  and  a  half  miles  from  this  looality,  it  eccurs  in  abundaneo 
in  Syenite,  at  Mansell's  bhick  lead  mine.    There  is  a  lai^  deposit  at  St.  John,  New  Brunawick. 

In  the  United  Statea,  the  mines  of  Sturbridge,  Mass.,  of  Tioonderoga  and  Fiahkill,  N,  T.,  of 
Branden,  Tt.,  and  of  Wake,  N.  C,  are  wotked ;  aad  tliat  of  Aahford,  Oonn.,  formerly  afforded  a 
large  amount  of  graphite. 

The  oame  btack  lead,  applied  to  thia  spsdes,  is  inappropriate,  as  it  containa  no  lead.  The  namo 
graphite,  of  "Werner,  ia  derived  from  yimi/ii-,  I  lorile. 

ITordanskiöld  maites  the  graphite  of  Eraby  ^id  Storgard  mtmodiräa,  with  the  Inolinatlon  of  the 
vertieal  aiia  88'  14'  i4  (deavage  face)  oa  faces  of  obliiiue  prism=103°  21',  and  angle  of  prism 
123°  24'  (Pogg.,  zovL  110). 
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n.  SULPHIDS,    TELLURIDS,    SELENIDS,    ARSENIDÖ, 
ÄNTIMONIDS,    BISMUTHIDS. 


Theke  are  three  natural  divisions  of  the  epeeiee  of  thia  seetion ; 

1.  Simple  Süipmid3  ahd  Tbllüeids  of  Ketals  of  the  Bulphue  oe 
Aesenio  Geodp. 

2.  SmPLE  ScLPiiiDS,  Telliteids,  Selenids,  äesenids,  Antimonids,  Bia- 
MtJTHiDs,  OF  Metals  oe  the  Gold,  Ieon,  amd  Tih  Geodps.  Some  of  the 
speeies  eontain,  along  with  sulphur,  also  arsenic,  antimony,  or  bismuth ; 
but  tlie  arsenic,  antimony,  or  bismuth,  in  such  cases,  replaces  sulphur  as 
ita  iaomoi'ph. 

3.  Double  SuLPuros :  ob  Sulphaeseottes,  Sulpitamtimomites,  Sulpho- 

JUIBMUTHITEa. 

In  thiB  secLion  of  Sttlphlda,  etc.,  th©  atomic  weights  of  arsenir,  aniimony  and  lAsmuGi,  ara  taten 
at  half  the  value  gjven  in  the  table  on  pagesvi,  aa  it  is  ic  thta  State  that  they  approiimate  to  aul- 
phut  in  the  forma  and  relalions  of  their  Compounds.  The  atomio  weights  Üius  haired  are,  for 
arsenio  3l'5,  antimony  81,  bismuth  105i  tliat  of  sulphur  beiag  16. 


1.  SIMPLE  SULPHIDS  AND  TELLmiDS  OF  METALS  OF 
THE  SULPHUR  AND  ARSENIO  GROUPS. 

1.  EHAIGAE  OEOUP.     Oonipositioa  AS.     Orjstillization  Monoolmio. 

2C.  Eeülöab,  AaS 

2.  OEPIMENT  GROUP.    Composition  E'S=.     Orystilliiation  Orthorhombia 

27.  Obpimebt,  As'S'  a<i   Stipstti:,  Sb'S' 

28,  DdtOfiFHITB,        ?Ae'8'  30    Bl&MUrHIMTB      El  S' 

3.  TBTEADTMITE  GEOUP.    Contwniug  Bi,  Te. 

31.   TBtBÄIlYllITB,  S3.   WBEIELITE. 

33.  JOSEIIE. 

i  MOLTBDBNITB  GEOUP.     Containing  Molybdennm. 

34.  MOLYBDBNITE,  MoS^. 

26.  R:EiAI^AR.  ai*()fi«i  Keopftr,,  325  B.Ö.  EnpJnjiäxn  IHoscor.,  50  i.D.  Sandaracha  Flin^ 
mv.  e,  77  A.D.  Saadataoa  Germ.  Beuscligeel,  Eosgeel,  Agric.,  444,  etc.,  1529,  Intarpr,,  468, 
1546.  Eauschgolb  pt-,  Arseiiicuin  sulphure  mixtum,  Eisigallum  pt.,  Eealgar,  Arsenicum  rubrum, 
Wall,  234,  1747.     Arsenio  rouge  Fr.  Tri.  Wall,,  406,  1753.     ßealgat  natif,  Euliine  d' Arsenic, 
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StiraiUS,    ETO.  ii 

Eothes  Eausohgelb,  Operment,  Germ.  Arsonic 

Jlonoclinie.     (7=66°  5', /A-T^Tl"  26',]y[arignac,  Seacehi  ÖA  14=138° 
21' ;  <i  :  5  :  c=0-6755  : 1  :  0-6943. 

Oa/=104°12'  0  M4=1\Z°W         i\h    1=133°  1' 

OAl-i;=139    38  »-2a;-3=113      6  aAl-2=115    1 

Cleavage  :  i-\  0  rathei"  porfect ;  I,  i-i  in  traeea.     Also  granulär,  eoarae 
or  fiiie ;  compact. 
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Color  aui'orarred 
:o  aurora-red.     Trai 


I-I.=l-5— 2.      G.=3-ä^-3-6.      liisti- 
orange-yellow.     Sti-eak  varying  from  ^ 

pareiit — translucent.     Fracture  conchoidal,  imeven. 

Oomp.^ — As  S=Sulphur  29'9,  nraenio  70'1=100.  A  Bpeaimen  ftom  Pola  de  Lena  in  Astiiria, 
Spaiu,  gflve  Hugo  Miller  (J,  Ch-  Soc,  xi.  242)  8  30-00,  Ab  70*25. 

Pyr.,  eto. — la  the  olosed  tubo  melta,  valatUizes,  and  gives  atranspatent  relsublimato;  m  Üin 
opeii  tube,  aulphiirauB  fiimes,  aad  a  white  erystalline  sablimate  of  arsenoas  aoid.  B,B.  on  chor- 
cool  bums  wiÜL  a  blue  flame,  emitting  arsemcal  and  aulpbiu'ona  odors.     8oluble  im  oausäo  alkalies. 

Obs. — Oeours  with  orea  of  silver  and  laad,  at  Jelaobanya  in  Upper  Himgaiy,  at  Kapnik  and 
Magyag  in  TranHylvania,  at  Joachimatlial  in  Bohemia,  at  Schneeball  in  Saiony,  at  Andreaabetg 
in  the  Harz;  at  Tajowa  in  HimgEiry,  in  beda  of  clay;  at  Binnentäiel,  SwitEerland,  in  dolomite;  at 
Wiaaloch  in  Baden,  in  the  Musohellralk  "  '         .    -     ^      .-  .         ■     ■"        -      . 

miiiute  crystijs.    Strnbo  apeaks  of  a  m 
Pompeiopolia  in  Papblagonia. 

For  reesnt  orystallograpWo  obaervation 

The  name  rmlgar  is  of  Arabio  origin. 

Alt. — Ohangea,  on  esposure,  to  orpiment  (Aa'  S')  and  arsenolito  (Aa"  0'\  6  of  Ab  S  becoming 
2  Aa'  S^  and  2  As  beiug  aet  free  which  cbangea  to  As"  0°  or  arsenolite  (Volger).  A  bladr  cruat 
somatunes  forma  on  rai^gar,  wMeh  is  supposed  by  Tolgar  to  bo  a  aulphid  contaioiiigleas  aulpliur 
than  reaigar, 

27.  ORPIMENT.  'Ajipiniaiu  fheoplyr.  'Aj^^rf^'än  Diosctrr.  Auripigmentura,  Arrhenieum,  PUn., 
xisiü.  22,  TTTtiv.  B6.  Anripigmentum,  Germ.  Opermont,  Ägne.,  Interpr.,  463,  lß46.  Orpiment. 
Eausohgelb  pt.,  Riaigalinm  pt.,  Araenicum  fiavuni,  Wall,  224,1747.  Araerio  jauae  .R-.  WWsB., 
i.  4ÜS,  1753.   Gelbes  Bauaohgelb  Germ.    Araenio  aulfutü  jaune  M:   Tollow  aulphurot  of  Araenic 

Orthorhombic.  JA  /=100°  40',  0  A  l-i=126°  30' ;  a:b:  0=1-3511  :  1  : 
1-2059.     Observed  planes  aa  in  the  annexed  Agare. 


!©  Hessecljecg's  Min.  Kotiaen,  Hos.  1  and  8, 
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O  A  14=131°  45'      *-2  A  i-l  ov.  % 
ÖA2-ä=127   27      2-äA2-ä    adj 


f=117°  49' 
=  94  20 


l-TAl-i=83°30' 
2-äA2-2ov.  1-?=131    36 


Cleavage  :  i-%  highly  perfect,  iÄ  in  traces.  m  longitudi 
nally  striated.  Also,  massive,  foliated,  or  columnar  \ 
sometimea  reniform. 

H.  =  1-5  —  2.  G.  =  3-48,  Haidinger ;  3'4,  Breithaupt. 
Lustre  pearly  upon  the  faces  of  pert'ect  cleavage ;  else- 
where  resinous.  Color  severai  ehades  of  lomon-yellow. 
%M  Stroak  yellow,  commonly  a  little  paler  tlian  tlie  color. 
S  üb  transparent — ■subtranslucent.  Sub-eectile.  Tiiin  lami- 
nse  obtained  by  cleavage  flexible  but  not  elastic. 

Comp.— As'  S'=Sulpliur  S9,  araenic  61-100. 
Pyr^  etc. — In  the  dosad  tube,  fuses,  Tolatilizes,  and  ^vea  a  dark  yel- 
low Eul^limate;  otlier  reactious  tbe  same  as  uuder  realgar.    Dissolvea  in  uitromTinatic  ^d  aad 
cauatic  alkaUes, 

Obs. — Orpiment  in  smnll  crystala  is  imbedded  in  elay  at  Tajowa,  oear  Nauaolil  in  Upper  Hun- 
gaiy.  It  is  usiially  in  foliated  and  flbrons  maeaes,  and  in  tliia  form  ia  found  at  Kapnilt  in  Tran- 
sylvania,  at  Moldawa  in  the  Bannst,  and  at  Felsobanya  in  Upper  Hangary,  wliara  it  esists  in 
cietallitercma  veina,  assodatod  with  real  gar  aad  native  araenic;  at  Hall  in  the  Tyrolitis  found  in 
gypaum;  at  St  Gotbard  in  dolomile;  at  the  Solfatara  near  Haples,  it  is  the  result  of  Yoleanic 
Bublimationi  ia  Fohnsdorf;  Styria,  found  in  brown  coaL  Hear  Julamerk  in  Eootdistan,  there  ia 
a  large  Turkiah  mine.  Oocnra  also  at  Acobambillo,  Peru.  Small  traoes  are  met  with  in  Bdenriüe, 
Orange  Co.,  H.  T.,  on  arsenioal  iron. 

The  name  orpiment  is  a  corrapüon  of  ita  Latin  name  aurip^mentum,  "  yfMea  paW,"  whioh  was 
^ven  in  allnsion  to  äe  color,  and  also  beoanae  the  BubstanoB  was  atippoaed  to  contain  gold. 

The  cryatalline  form  is  made  iswaadmio  by  Breithaupt  (B.  H.  2%.,  xxv.  194).  He  makes  i-%  the 
clinodiagocal  plane,  and  j-i  the.  ftont  or  orthodiagonal,  with  the  plaaea  i-\  atovo  and  bclow  j-i, 
hemidomes,  inüUned  at  unequal  anglea  on  i-S,  that  balow  at  an  anglo  3"  to  3°  tlie  amaller.  Aiao, 
lie  makes  i-ä  the  plane  I.    Ho  dcflnite  measutementa  are  given. 


I.  DIMOHPHITB.    DJmorBna  fifcaccfif,  Mcm.  Geol.  siilla  Campania,  Wapoli,  11  ß,  1 849. 


Orthorhombi 
l :  c=l-2S76  : 


Twotypesi  (A),  JaJ=98°6',  0 Al-z  =  127°  50' ;  ö  : 

11536;  (B)  common  form,  Ja/=100°  32',  ÖAl-i=137° 

g,j  1';  ffl:&:c=l-3262:l  :  J-203. 

Observed  planes  as   in  the  an- 

nexed  flgnres. 

In  A,  ÖA1=120°2S',  OaU 
=131°  50',  ÖAf?  =  150°  49', 
14A1-T  over  Ö  ==  83°  40',  1 A 1 
ov.  14=111°  10'. 

In  B,  ÖA|-i=121°  6',  ÖAfi 
=  151°7',  6*Aff=116°40',*-|A 
{-J=112°  45'.  Cleavage  none. 
Crystals  minute. 

H.=l"5.  G.=3-58.  Liiatre  ?plendent  adamantine.  Color  orange-yel- 
low:  pow der  eaffron -yellow.     Translucent  and  tranapaa-ent.     Fragile. 

Comp. — From  imperfect  triala  by  Seacchi,  perhaps  As'  S'=8\3lphlir  S4'55,  arsenlc  75*45—100. 

Pyr^  etc. — Heated  in  a  poteeWn  eradble  with  a  apirit  lamp,  affords  odoroua  fiimes  and  be- 
comes  red ;  with  more  heat  becomes  brown,  gives  off  yellow  fuiaea,  and  evaporates,  leaving  no 
lesidue ;  with  soda  a  garlie  odor.    Coinpletely  eoluble  in  nitric  a<äd. 

Obs, — From  a  fumarola  of  tbe  Solfatara,  Ehlegrraan  fields.  Oryatals  not  over  half  a  miHimeter 
in  their  longcst  directioc. 
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29.  STIBNl'l'Ü.  ZTi),iii,  STifii,  nXni-BiijSnX/io.,  Dioscor.  Stimmi,  Stibi,  Stibium,  Flin.,  suiii.  33, 
34.  Stibi,  Spiesaglaa,  Basü  T<üenfme  (who  p^Dved  it  to  contiun  sulphur)  J4S0.  Lupus  metal 
lorum  AM^m.  Spiess-GlaBa-Erz  BrMmiasva,  Berkwerke,  VlVl  Spit^laBioalm  Minera  Auti 
monii,  Antimoninm  Sulplrare  miDeralisatum,  WaR.,  237,  ITW  Grsuspitssglaaora,  Grroap  sbb 
gläiizera,  AntJmoQglaDZ,  Oernt.  Antimoine  sulftir^  Fr.  Sulphurot  ol  Antimnny  Gray  Anti 
mony;  Antimony  OlacGB.  SÜbine  Beud.,  Tr.,  ü  *21,  1883  Aatimomt  Eaid  Haadb  6G3 
1845.  SHbnil«  Dma,  Min.,  1864. 
Orthorhomtic.     7aJ=90°S4',  ÖAl-^=:lM°  16';  ö:  J:c=10259  .  1  . 

1-0158.     Observed  planes:    0 ;  vertical  I,  i4,  i-l,  «-|,  *-},  »-|,  i-2,  ä-s,  «-ä, 

«-ÖJ  *4i  *-3i  *"*  ;  domes,  \-l,  .J^-i,  ^/,  l-i,  -J-J,  |-?,  f -*,  1-1,  44,  4-*,  3-5 ;  octahe- 

drons,  i,  f,  1,  3 ;  1-|,  1-|,  l-f,  1-|,  1-|,  ^-3,  f  S,  f 3,  f-S,  2-ä,  fi-ä,  3-3,  |4, 

^.     Krenner. 

Ohi^lW  20'.  ÖAl-i=134''42'f 

Oa1=124   45  i-äA-i-ä,  mac.,=127    30 

6'A2-ä=113   49  l-^Al-*,  top,=89    24 

Lateral    planes    deeply   atriated 

longitmiinally,  Cleavage :  i-t  highly  es 

pertect.    Often  colunmar,  eoaree  or        /'''\\ 

Bne :  also  granTilar  to  impalpable. 
H.=3.    G.=4-516,  Haüy;  4-62, 

Mobs.    Ltisfre  metallic.    Oolor  and 

streak  lead-gray,  inelining  to  steel- 

gray:   stibject  to  blackisn  tarnisli, 

eometimra    iridescent,       Fractnre 

emall  anb-conchoidai.  Scctile.  Tliin 

laminfe  a  little  flexible. 

Comp. — Sb'  S'=Sulphiir  28'S,   antimony 
tl-3=:100.     Bergmann,  who  made  the  first 
determinatioa  of  the  sulptmr  in  thB  mineral 
(Opusc,  ii.  167,  1182),  obtaiued  S  26,  Sb  74:^100.    Elgl 
Westplialia,  gava  Solmeider  a  raean  of  Sb  7l'48,  S  28 
results  of  the  analysea  vsried  from  71'441  to  11-519  {irogg 
for  the  Barne  Sb  72-02,  3  27-85,  ^  0-13  (Raram.  Min.  Oli.,  39) 

Pyr.,  eto. — In  the  open  tube  snlphurous  and  antimonous  fnmag  the  latter  oondaos  ng  aa  a 
wliite  Sublimate  wbiclxB.B.  la  non-volatile.  On  oharooal  fuaea  ap  eals  out  givsä  Bulphu  0U3 
aad  antimonous  fumea,  coats  the  ooal  white  with  oj^d  of  aut  mo  t  tl  s  eoatmg  t  eafei  m  E.F 
tinges  tha  flame  greenlsh-blue.    Fi(S.=l.     Wheu  pure  porfeotly  sei  ble  umuratioaod 

Oba. — Oocnrs  with  apathio  ü^on  in  heds,  but  generaUy  in  ts  üb  Often  a^ao  atc  1  w  th  blende 
heavy  spar,  and  quartz. 

Met  witli  in  veioB  at  Wolfebei^,  in  the  Harz :  at  Bräunado  f,  near  Pro  bei^ ,  at  Przibri  m , 
Felaobanya,  Schemnita,  and  Kremuita,  in  Hm^ry,  wheca  it  often  occurs  iü  dire:^:ag  prisms, 
flOTBtal  inchea  long,  aooompanied  by  cryatala  of  heavy  apar  and  otlier  mineral  spedes ;  at  Perel«, 
in  Tuscany,  in  eryatala :  in  Eatbarinenberg,  in  the  Uräla ;  in  Dumfriesahire,  flbrous  and  laminated ; 
in  Comwall,  abuadant  near  Padatow  and  Tintagel ;  also  crystaliiaecl  at  Wlieal  Boya ;  at  Hare  Hill, 
in  Scotlaud;  m  Perthaiiire.    Also  fonnd  at  different  Mesioan  minea.    Also  abnndant  in  Borneo. 

In  the  United  States,  it  oocurs  sparingly  at  Oarmel,  Penobsoot  Co.,  Me. ;  at  Corniah  and  Lyme, 
N.  H, ;  at  "  Soldier'a  Dol^ht,"  Md. ;  abnndant  m  the  granitie  ränge,  aouth  side  of  Tulare  valloy, 
near  pass  of  San  Aroedio ;  in  the  Humboldt  mining  re^on  in  Nevada,  and  asuaily  argentiferous ; 
also  in  the  minea  of  Aurora,  Bsmeralda  Co.,  Nevada.  Also  fonnd  in  Hew  Brunswick,  20  ro.  from 
JrederiotoB,  aw.  side  of  St.  John  R. 

Tbia  ore  afforda  noarly  all  the  antimony  of  oorametoe.  The  orude  antimony  of  the  shopa  ia 
obtained  by  simple  faaion,  whieb  separates  the  acoompanying  rock.  Prom  thia  produot  most  of 
tlie  pharmaceutical  preparations  of  antimony  are  made,  and  the  pure  metal  eitracted. 

Thia  ore  was  employed  by  the  ancienta  for  coloring  the  bair,  eyebrows,  etc.,  to  increasa  the 
appareat  size  of  the  eye ;  whence  they  callad  the  ore  irXarM«(/)9iii,.oi',  from  «Xurüi,  Iroad,  and  'o^tfuX(iu(, 


r         ^^ 

■^ 

/< 

L 

/u 

\ 

iHi4i-y^ 

r^ä\ 

r 

I 

■ 

fi 

i\} 

F 

I 

\iM 

^/ 

i 

t  analyses  of  stibnto  from  Amabei^ 
53,  exdn  1  n^  33  p  c  of  |unrla  the 
9J)      Schnabel  obt  ucd 


«B,  Google 
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eye.  Aixoiäiag  to  Diosoorides,  it  was  prepared  for  this  purpose  by  enolosing  it  in  &  lomp  of 
dongli,  and  tten  burmng  it  in  the  co^s  tili  rediiced  to  a  cüider.  It  wna  then  esMnguishad  with 
milk  and  wine,  and  ügaio  plaoed  upon  coals  and  blown  tili  ignition;  afler  wliich  tlie  haat  waa 
discoctinaed,  lest,  aa  Pliny  sajp,  "plumbum  fiat,"i(  bKome  Isad.  Ithanca  appearsthat  the  metal 
antimony  wae  ocoaBionally  seen  by  the  anoients,  thougli  not  diaUnguiahed  from  lead. 

On  oryst.  see  Krenner,  Ber.  Ak.  Wien,  li,  1864,  436, 

Alt.— Oranges  on  eiposure  by  paTÜal  Oxydation  to  amtimowy  lUnde  (2  Sb'  S' + W  0\  and  by 
ftii-Üier  Oxydation  lo  vakaimäe  (S^  0').  Aniimoi^  ochre  (rib'  0'  +  Sb"  0=),  and  also  Sb'  0'  +  5H, 
are  otlier  resulta  of  alteraöon. 

30.  BISMUTHINITB.  Tiaimutum  Sulphure  mineralisatum  (fr.  Ejdflarhvttan)  Oronst,  193, 
1758.  Wismuthglaoa  Getto.;  Bismutli  sulflirä  Fr.  Snlphuret  of  Bismutli.  Bisiauth  Glanee, 
Bismuthine  Beiid.,  Tr.,  iL  US,  1832.    Biamutholamprite  fflocS.,  Sjo-,  21,  1847. 

Orthorhombic,  lAl=91°  30'.  Observed  planes  T,  i-l,  i-i,  *-ä,  Brooke. 
Cleavage:  brachydiagonal  perfect;  macrodiagonal  less  so;  basal  perfeet. 
In  acicular  crystaU.     Also  massive,  with  a  foliated  or  fibroua  structiire, 

H.=2.  G.=6-4— 6-459 ;  Y-2;  7-16,  Bolivia,  Forbes.  Lustre  luetÄllic. 
Sti'eali  and  eolor  lead-gray,  inclining  to  tin-wbite,  witb  a  yellowish  or  iri- 
descent  tamish.     Opaque. 

Oomp.—Bi'S'=SulpliUTl8-7B,biBnrath 81-25=100;  isomorphous  with  stibnita.  Analyaas:  1, 
H.  Rose  (Gilb.  Ann.,  Isxü.  193) ;  2,  Wehrle  (Baumg.  Ztg.,  x.  385) ;  3,  Schoorer  (Pc«g.,  Isv.  390); 
4,  Hubert  (Haid.  Ber.,  iü.  401);  6,  Rammelsbei^  (öth  Suppl,  281);  6,  F.  A.  Genth  (Am.  J.  Sei., 
II.  SKÜi.  416);  7,  D.  Forbes  (Phi].  Mag.,  W.  isis.  4) : 


].  Riddarhyttau 


B.  ßjellebäk 

4.  Oravicza 

B.  CornwaU 

6.  Kiddathyttan 

7.  Bolivia 


■72  80-98=09-70  Rose. 

■28  80-96=99-24  Welirle. 

■12  79-77,  le  O^IB,  Cu  0-U=:99-13,  Sclieerari  G.  6^403, 

■46  T4-55,  Fe  0-iO,  Ca  3-13,  Au  0-53,  Pb  a-26=10033  Hubert. 

■42  78-00,  Fe  1-0^  Cu  2-42=99-88  ßammelBberg, 

■19  77-33,  Fe  0-31,  Ou  0-39,  Te  0-30,  Se  ir.,  AeÜnolite  2-93=99-4B  Geuth. 

■61  80-93=100-54  Eorbes. 


Pyr^  etc. — In  the  opeu  tiibo  sulphurona  fomes,  and  a  white  Sublimate  wbioh  E.B.  iliaeB  intu 
drops,  browu  while  bot  and  opaque  yellow  on  oooli^.  On  charcoal  at  firat  gives  sulphurons 
fumes,  tlien  fusea  witli  spirting,  and  coats  the  ooal  witb  yellow  osyd  of  bismuth.  Fus.=l,  Dis- 
Bolves  readily  in  hot  nitrio  aoid,  and  a  white  predpitate  falls  on  diluting  with  waler. 

Obs. — Accompaniea  molybdeuite  and  apatite  in  quarta,  at  Brandy  OUl,  Carrock  Fells,  in  Cum- 
betland,  havinga  foliated  stnicture;  occars  near  Eedrutli-,  at  Botallaok  near  Land's  End;  at 
Herland  Mine,  Gwenuap ;  with  childreuite,  near  CaUington ;  atlanescottmine,  near  St  Austeil; 
at  Johanngeorgenstadt,  Altenbarg,  Schneeberg,  in  Hmestone ;  with  eerium  ore  at  Riddarhyttau, 
Smeden;  at  the  San  Baldomero  mine,  near  Sorata,  Bolivia,  founted,  massive,  and  «cioular. 

Oeeurs  with  gold,  pyrite,  and  chalcopyrite  iu  Eowao  Co.,  IT.  C,  at  the  Baruhardt  vein.  Ee- 
ported  by  Hiepard  to  have  been  found  with  ebrysoberyl  at  Eaddam,  Ct. 

G-.  Eoae  obtmied  from  artificüal  cryatetlB,  I/sI—ÖO"  40',  i-äAJ-ä=63''  40'  and  126°  20',  TAi4~ 
135°  20',  t-iAs-*=28°  33',  i-*Ai^— 152°  14',  G.=7-10 — 6^89,  täie  Variation  depeuding  on  some 
bismuth  pro.sent.    Pogg.,  2ci.  402. 

31.  TETRADYMITB.  Ore  of  TeHurium  (fr.  Tellemark)  ßiiKwi,  Trans.  0.  Soo.,  iii.  413,  June 
1,  1815.  TeUurwiämuth  (fr.  lüddarhyttan)  Bs^-z.,  A.O.  H.  Stonkh.,  1833.  Tellurio  Bismutli.  Te- 
tradymite  {fr,  SehubltauJ  ffaid.,  Baumg.  ZS.,  ix.  129,  1331.  Bismutii  tellnre,  TeDuro  seleniö 
bismuthifere  J^.  Bornine  Beud.,  Tr.,  ii.  538,  1832.  Eiamuthotellurilea  pt.  GJwiisr,  Syn.  19, 
184T.    Tellurbismuth  Balch,  Am.  J.  S(±,  II.  mv.  99,  1863. 

■  HexagonaL  ÖAÄ=118°  38',  _ffAß=81''  2';  a  =  1-5865.  -2A-2= 
66°  iO',  ÖA— 2=105''  16',  Haid,  from  Scliubkan  crjstals.  Orjstals  often 
tabnlar.  Cleavage:  basal,  very  perfect.  Also  ma^ive,  foliated,  or  granulär, 
H.=l-5— 2.  G.='7-2 — T'9,  Lustre  metallie,  splendent.  Color  pale steel- 
gray.     Not  very  sectile.     Laminfe  flexible.     Solls  paper. 
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Comp.,  Var. — Consists  of  bismuth  and  telliirium,  with  aometimes  sulpliur  and  seleaivim.  If 
Biilphnr,  when  preeent,  replaoes  part  of  tlie  tellurium,  tlie  analyaes  for  tiie  moat  part  afford  the 
geueral  formula  Ei'  (Te,  8)'. 

Tar.  1.— iiS-ee  fromsölpkwr.  Bi'  T8'=Te]luriuta  iß'l,  bismuth  51'9 ;  analyaea  l~t.  G-=7'S68, 
from  DaMonega,  JackfiOD;  1-642,  id.,  Baloh. 

2.  Sulphrmius.  Bi''(äTe+iSf ;  aualysea  8— 11,  a.  =  T-500,  ciyBfailsfiiJinScliubkau,  Wehvle; 
t-Bli,  id.,  Baumgartner ;  ^'231,  fr.  DaTidaon  Co.,  tjeiitli.  Tlie  name  S>mi?ie,  alter  von  Bora,  was 
given  by  Beudant  in  1 832,  and  Webrla'a  anaijsis  of  the  Roliubkau  ora  was  tbe  oaly  oaa  oited. 

3,  Selewifi^mis.  Tho  Tellemark  ore,  aooording  to  Eerzelius,  giyes  B.B.  a  strong  oder  of 
selemum. 

Analyaea:  1— 3,  Ocnth  {Am.  J.  Sd.,  n.  rix.  16);  4,  6,  QeuÖi  (ib.,xxxi.388);  6,  t,  D. M. Baloh 
(ib.,  3£rr.  99);  S,  Wehrle  (Soliw.  J-,  Üi.  482,  1830);  9,  Beraelina  (Jabresb,,  siL  ItS,  1831);  10, 
Hruschauer  (J.  pr.  Ch.,  slv.  456) ;  11,  0.  T.  Jackaon  (Tliis  Min.,  tl2,  1850) :  12,  Gectb  (Am.  J. 
Sd.,  II.  ivi.  81): 

Te         S      Se      BI       Pe 
1.  FluvaimaCo.,Va  48-19     - — .    tr.    l,ll-01    —     =101-36  Gcnlh. 


1.  Jiuvaimai^o.,  va 

47  ■0'! 

zz 

Z'. 

53-18    

=  100-85  Gentb, 

3.            "                " 

49-79 

51-56    

=  101-35  Gentli. 

4.  Dahlonega 

48-32 

6r. 

[60-83]   0-n 

Cu  0-06,  Au,  quarte,  etc.,  0-72=100  Genth. 

B0-9t      0-25 

"  0-06,      '■          "       "  0-80=99-33  Gfflitli. 

48-26 

51-40    

=  99-72  Baloh. 

■j'. 

48-13 

51-37    

=100-30  Balcli. 

8.  Sohublcau 

34-e 

4-8 

Ir. 

eo-0     

=  99-4  Wehrle. 

9. 

36-05 

4-32 

63-30 

gangue  0-75=99-43  Berz. 

10.          " 

35-8 

4-6 

59-2      

=99-6  Hruaehauer. 

IL  Whitelia]],  Ta. 

35-05 

3-65 

58-80   

Au,  Fi,  §E  2-70=100-20  Jackson. 

12.  DayidsouCo..,N.a  33-84 

5-21 

Iir. 

61-35    

=  100-46  Oenth. 

bisher  ohtained  in  an  analysia  of  thö  Fluvaima  luineral,  6-61  p.  e.  of  seleaium.  But  Dr.  Genth 
fiuds  in  it  no  seletilutn  ot  aulptur.  C.  T.  Jaekaon  obtained  (Am.  J.  Sei.,  II.  xxviL  366)  the  eompo- 
aition  of  joBaita  for  the  Dahlonega  mineral ;  bnt  tha  later  reaulta  of  Ganth  and  Baloh  havo 
shown  tliia  to  be  incorreot. 

Pyr. — In  the  open  tube  a  white  Eublimate  of  tallurons  aoid,  whioli  B.B.  fuaeatocolorleasdrops. 
On  cliarooal  fuses,  givea  white  fumes,  and  entirely  volatilizea;  tinges  tlie  R.F.  bluiah-grean ; 
coata  the  eoal  at  firat  white  (lellarous  aoid),  and  finally  oranga-yeUow  (osyd  of  bismoth) ;  aome 
varieWea  giva  aulphurouB  and  eelenous  odors ;  that  froai.  Fluyanna  Co.,  Va.,  gave  Fisher  a  red 
Sublimate  of  seleniiun  in  the  open  tube. 

Obs Ocouxs  at  öohublcau  uear  Sehemnite ;  at  ßetzbanya ;  at  Teilemark  in  Norway ;  at  Bast- 

naes  mine,  uear  Biddarhyttan,  Sweden, 

In  the  United  States,  iu  Virginia,  at  the  "WTiiteliall  gold  miaes,  Spotaylvania  Co.,  at  Monroe 
Elina,  Staffoi-dOo.,  and  Tellurium  mine,  FlaTaunaCo.,  witii  natiTOgold;  in  North  Carolina,  David- 
son Co.,  flbout  6  m.  W.  of  Washington  mine,  in  foliated  aoalea  and  lamellar  masses  along  with 
gold,  ohaloopyrite,  m^notite,  epidota,  limonite,  etc. ;  it  waa  partly  altered  to  a  eombination  of 
teüurona  aoid  and  oxyd  of  hismutli,  with  but  little  of  carbonate  of  biamuth  (Gonth,  1.  c.);  in 
Gaor^a,  Lumpkin  Co.,  4  m.  E.  of  Dahlonaga,  and  alao  in  Cherokee  and  Polk  oounties. 

32.  JOSÖITH,     Tallurure  de  Büimulh  Damow,  Ann.  Cli.  Phya.,  IIL  xiü  372,  1845.    Eomine, 
Tellurs  blsmuthifere  du  Bn^ail,  Ihtf.  [not  Bornine  Seud.]     Joseit  Kmng.,  Min.,  121,  1853. 

Hexagonal,  -with  perfect  basal  cleavage,  like  teti'adymite.  Soft,  0-,= 
7'924 — 7-936.  Lnstre  eubraetallic.  Oolor  grajish-black,  steel-gray,  Ei-agile. 
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33  euLPEms,  etc. 

An  OTB  ftom  Sorata,  paasiag  for  native  biBinutli,  and  mentioaed  under  that  speoies,  gave  Forbea, 
aa  liiere  dted,  5'09  p.  c.  of  tellmiura,  with  As  O-BS,  and  S  0-Ot ;  wLHe  GeDth  found  in  another 
spedmen  only  0-042  Te,  Fotbes'a  apecimen  may  have  iJie  formola  Bi°  Te.  It  is  foliated  aoarly 
iüie  tetradrinite. 

Pyr B.B.  tha  Bcazil  ore  acta  nearlj  lifce  tetradymite.    In  ao  open  tube  it  ^veB  off  some  siil- 

phur,  then  white  fiimea  of  oxjd  of  tellnriom,  and  then  afforda  a  deoided  odor  of  selenium ;  and  in 
t!ie  Upper  part  of  the  tube  a  white  eoating  witli  some  briok-red  over  it,  due  to  the  selenium ;  and 
a  yellowiah  rasidue  below  due  to  the  oiyd  of  bismuth. 

Oba. — Found  in  gianular  limeatone  at  San  Joaö,  near  Mariana,  proyince  of  Minaa  Geraes,  Brazü, 
and  flrst  brought  to  France  by  Mr,  Claussen. 

33.  WEHRLITB,  Ai^ent  molybdique  de  Smt,  Cat.  de  Eaab.,  ü,  419,  1190.  "Waaaerblei- 
BÜber,  Molyljdän-ailber,  Wmi.,  Letztes  Min.  Syst.,  18,  18,  1817.  Molybdic  silver.  "Wiamutli- 
glana  Klapr.,  Beitr.,  i.  2B4,  1195.  Tellurwiamnch  Ssrz.,  Ak.  H.  Stockh.,  1823.  Wiamuthspi^iel 
Weiss.  SpiegelglauE  [^Mirror-glanoe]  Sreiffi.  Tetradymite  pt.  many  avthors.  Vehrlite 
Ewt,  Min.,  l  188,  1841.    Pilaenit  Kmng.,  Min-,  121,  1863. 

Hexagonal.     Lite  tetradymite  in  perfect  baeal  cleavage. 
H.=l— 2.     Gr.=8-44,  Wehrle.     Luatre  very  bright.     Color  light  steel- 
gray.     Thin  folia  a  little  elaetie. 

Comp. — Bi  (Te,  S),  with  Te :  S^3 ;  1,  fcom  an  imperfect  analyais  by  "Wohrle  (Baumg.  Ztg.,  ii. 
144): 

Doulach-Pllsen        Te  29-74       8  2 '33       El  6ri5       Ag  2-07    =B5-29 

Fyr,,  etc. — Like  tetradymite. 

Oba. — From  Doutacli  Pilsen,  in  Hungary.  Kret  reported  aa  an  ore  of  silver  and  molybdennm. 
Dietinguiahad  from  tetradymite  by  its  high,  specific  gravity,  Breithanpt  obtainedQ.=8-00witha 
specimen  not  wholly  free  from  Üie  gaugne. 

34.  MO LTHDE N ll'U .  Sot  Molybtena  [=:prodnct  fr.  partial  reduct.  and  oxyd.  of  Gfalena] 
Diosmr.,  Flin.,  Agric.  Blycrta,  Molybdena  pt.  [rest  grapMte]  WalL,  181, 1747,  Lkm.,  1748, 1768. 
Sulphur  ferro  et  stanno  aaturatutn  (fr.  Baatnaes,  ete.),  Wasaerbley  pt,  Molybdena  pt.,  Oronst., 
139,  1758.  Molybdffina  {with  discoT.  of  metal)  Eidm,  Ale  tt  Stockh.,  1182,  1788-1193.  Waa- 
serblei  Wem.  Molybdir^lauz  öerm,  Molybdena  Kirw^  Min.,  1796  (cails  the  metal  Molybden- 
ite).    Sulphurot  of  Molybdena.    Molybdönite  Brongn.,  ii.  S2,  1801,  citing  Eirwau  aa  authority. 

MoDoelinio  ?  Hexagonal  ?  In  sliort  or  tabular  liexagonal  prisms. 
Twina;  coneisting  of  tliree  conibined  eiyatala,  sometimea  indicated  by 
etrise  on  tbe  base  of  the  hesE^onal  prisms,  at  right  angles  to  its  sid^,  hav- 
ing  occaßionally  replaced  terminal  edgea.  Cleavage :  eminent,  parallel  to 
base  of  hexagonal  prisms.  Common^  foliated,  masaive,  or  in  acales':  also 
fine  granulär. 

H.=l — 1-5,  being  eaeily  impresaed  bythe  nail.  G.==4-44— 4-8.  Lustre 
metallic,  Oolor  pure  lead-gray.  Strefuc  similar  to  color,  slightly  inelined 
to  green.  C^aque.  Laminaa  veiy  flexible,  not  elastic.  Sectile,  and  almost 
miSeable,     Gray  trace  on  paper. 

Comp.— Mo  S'=Sulphar  41-0,  molybdennm  59-0=100,  Analyaea;  1,  Brandes  (Sohw.  X,  xxtr. 
r.~...  „  n__^._.  ..__   T   c_.    i_  .„„„   nnni.  3^  ^^  Svanberg  &  StruvB  (J.  pr.  Ch.,  xliv.  2ö7);  5, 


1.  Altenberg'  59-6  40'4=10l 

2.  Ohesfer,  Pa.  G.^4-444  69-42  39'68=:9S 

3.  Smoaland  58-621  40-573,  gi 

4.  Bohüalan  51'154  39-110, 

6.  Eeading,  Pa.  55-721  38-198,  S 
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Pyr.,  etc. — In  the  open  tube  sulplmroua  fumes.  B.B.  m  the  forceps  infuaible,  imparta  a  yel- 
lowiah-green  polor  to  the  flsme ;  on  chareoal  the  pulverized  mineral  gives  iu  0.  F.  a  strong  öäoT 
of  sulphur,  and  eoats  the  ooal  with  orystala  of  molybctto  add,  wliicli  appear  yellow  while  hot,  and 
white  on  oooling]  near  the  aasayüie  conting  ia  copper-rod,  and  if  the  whita  coatingha  touched 
with  an  mtermittant  R.F.,  it  aaaumes  b  beautiful  azur&-blua  color.  Deeomposed  by  uitric  aciii, 
leaving  a  white  or  grayish  residue  (molybdic  acid), 

Obs. — Molybdenita  ganerally  occurs  imbedded  in,  or  disseminated  through,  granite,  gneias, 
zircoo-Byanite,  granulär  limestoüe,  and  other  crystalMtie  rocta.  At  Nnmedal  in  Swedeo,  Arendal, 
,  and  Tellemarken  in  Norway,  Hertaeliiiiak  in  Rusaisi  Bud  Auerbach  in  Sasony,  it  bs8  been 
vaä.  in  heiagonal  prisma,  Poimd  also  at  Altenberg  and  Bbrenfriedersdorf  io  Saiony  ] 
SoMaofcenwald  aud  Zinnwald  ja  Bohemia ;  Rathaasbarg  in  Austria ;  near  Miask,  Ur^ ;  Bastuaes, 
etc.,  Swadeu;  ic  Pinland;  Laurvig  in  Norway;  Ohessy  in  France;  Peru;  Braail;  Calbeck  Pell, 
Carrocif  Fella,  and  near  ttie  sonrce  of  tho  Cnldew  in  Cumberland,  assotiated  ivlth  tuDgstate 
of  lima  aud  apatite ;  sereral  of  the  Gornish  mines ;  in  Sootland  at  Bast  Tiillooh,  south  of  Loch 
Tay;  at  Mouut  Coiyby  on  Loch  Creran,  etc. 

In  Maine,  at  Blue  Hill  Bay  and  Oamdage  farm,  in  large  cryatallizations ;  also  at  Brun3wi<i, 
Bowdolnham,  and  Saaford,  bul  leas  inlerestlng.  In  Comt.,  at  Haddam  and  the  adjoimng  towna 
on  the  Oounacticut  river,  in  gnaiss  in  eryatala  and  lai^  plates ;  alao  at  Sajbtoolt.  In  Fennoiii, 
at  Nswport,  with  cryatals  of  white  apatite.  In  N.  Bampshire,  at  Westmoreland,  four  milea  aouth, 
of  the  norIJi  TÜlage  meeting-house,  in  a  vein  of  mioa  elate,  abnndaat :  at  Llaadak  in  regulär  tubu- 
lär cryslals;  at  E^ncouia.  In  Mass.,  at  Shuteabury,  eaat  of  Locke's  pond;  at  Brimfield,  with 
iolita.  In  if.  Yarli,  two  mileB  southeast  of  Warwlok.  in  irregulär  plates  associated  witb  rutUe, 
aircon,  and  pyrlte.  In  Perm,,  in  Chestfr,  on  Cheeter  Creek,  near  Eeafliiig  j  near  Coticocd,  Cflbarcua 
Oo,,  H".  0.,  with  pyrite  in  quartz.  In  Califi/rTiia,  at  Eseelsior  gold  mine,  in  E.^eelsior  distrioL  In 
Oanada,  at  Balaam  Lake,  Terraee  Cove,  Lake  Superior ;  north  of  Ealaam  Lalta,  oc  a  sniiJl  Island 
in  Big  Turtle  Lake,  with  acapolite,  pyrosone,  etc.,  in  a  vein  of  quartz  iiitersacting  orjstalline 
limestoüe ;  at  8t.  Jerome,  0.  E. ;  ab  SeabeBcli  Bay,  near  Black  Rirer,  F.  W.  of  L.  Superior  (48°  46' 
K,  81°  17'  W.). 

Diatinguiahed  ftom  plunibafro  by  ita  luatro  and  atroak,  and  alao  "by  iCa  behavior  bofore  tlie  blow- 
pipe  and  with  acida. 


2.  SIMPLE  SULPHIDS,  TELLURIDS,  SELENIDS,  AESENIDS, 
ANTIMONIDS,  BISMUTHIDS,  PHOSPHIDS,  OF  METALS  OF 
THE  GOLD,  IRON,  AND  TIN  GROUPS. 

Three  divi&ious  of  theae  Sulphids,'Arsen{ds,  etc.,  are  hei'e  recognized: 
(1)  a  hasio  division,  in  which  the  atomic  ratio  between  the  sulphur  or 
arsenie"  metal  and  the  othere  ia  1  to  more  than  one ;  (2)  a  proto  division, 
with  the  ratio  1:1;  (3)  a  detiio  division,  with  tlie  ratio  1:3,  In  these 
ratiofi,  and  in  stating  the  formulas  beyond,  the  halved  atomic  weights  of 
arsenie,  antimony,  and  bisinuth  are  in  view,  as  stated  on  p.  26,  In  the 
tMrd  division,  soine  speeies  are  included  whieh  appear  to  be  combinations 
of  deuto  and  proto  Compounds. 

The  mioeral  cMtcopyrile  is  someömes  referred  to  the  donble-binary  snlphida,  on  the  gronnd 
of  its  containing,  aloog  with  a  protosulphid,  liie  aulphid  Fe'  S' ;  but  as  the  oxiatence  of  a  aeaqui- 
aulplüd  Fe"  S"  is  not  estabUshed,  while  Fe  3'  ia  the  one  of  common  occurrence,  the  mora  probable 
view  of  the  aulphid  ia  that  it  oonsiata  of  two  sulphids  Fe  S  and  Fe  S'  m  combinatioa  Thia  view 
ia  auatained  by  the  near  isomorphiam  of  pyrite  and  chalcopyrite.  The  above  remark  appliaa  alao 
to  barKÜe  and  pyrrhoiile,  in  which  Fe'  S'  haa  been  suppoaed  to  be  preaent.  Fe'  S',  it  should  be 
noted,  equala  Fe  S  +  Fe  S'.     lAnncäie  and  cmrolüe  come  into  ttie  aame  category. 

In  an  urtide  in  tha  American  Journal  of  Spience,  toI.  iliv.  ISel,  the  author  giyea  reasona  for 
^  that  the  Compounds  crystallizing  in  Iwxagoncä,  forma  havo  tha  number  of  atoms  of  tlie 
atiye  elaraant  8,  or  a  multiple  of  3,  and  in  Uiragmuil  forma,  a  multiple  of  4 ;  whenoa  it  followa, 
t  whilo  ordinary  isomeiric  blande,  or  sulphid  of  zinc,  for  esample,  may  be  Zn  S,  the  hexagomü. 
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The  prinoiple,  if  roal,  hos  q  vety  wide  app!ioat!on  ai 


I.   BA3I0  OB  DTSCBASITB  DIVISION. 
35.      DraoHaaiTB      Ag'  Sb  31.  Dombtkitb 

(B)  "  Ag'Sb  3B.  ALOOnONn-TE 

SS.      Ceubsite  Ag"  Bi  39.  WraisEYiTa 

II.   PEOTO  OR  aALENA  DIVISION. 
1.   GALENA  GEODP.— laometrio,  ho   h  d  aL 
40.      Aeöbstith        Ag  S  48      i/r    ti 

49   G       rr: 


41. 

Waumänniib 

{Ag,  Pb)  Se 

42. 

EUCAIBITE 

(eu,  Ag)  So 

43. 

CROOKKäfJ'S 

(Gh,  T1)  Sa 

44. 

Galbsitb 

Pb8 

44 

A.    HUASOOLITE 

(Fb,  Zn)  S 

45. 

OLATrSTnALITE 

PbSo 

46, 

ZOH<HTH 

?(Pb,  Gu)  Se 

41. 

LBEnQAOEITB 

(Pb,  Hg)  Sa 

2.  BLENDE  GROUP.— laometrie, 

56. 

Sphalerite 

ZnS 

[MABHATrrB 

(Za,  Fe)  S 

S.  CHAMOOITE  GROUP.— Ortho 

B8. 

Hbssitb 

AgTo 

DAtEMIMaiTH 

AgS 

eo. 

ACANTHITB 

AgS 

4.  PTRRHOTTl'E  GROUP.— Hexa 

64, 

,    CiNSAEAR 

HgS 

06, 

.   TlEHiVKirB 

HgSe? 

66.   MlLLEEITB 

NiS 

67, 

.    TnOILlTB 

PoS 

68. 

.  Pyrrhotitb 

PaS  +  ^PeS" 

PbTe 

(Gu,  Pe)  S 

(eu,  Fa)S  +  |FeS' 

GuSe 

(eu,  Zu,  U)  8 

MnS 

CoS 


IZa,  Ol)  S 
Zn  S  i-i  Zu  0 

GuS 
(eu,  Ag)  S 

(Po,  Ag)S  +  iP£ 

CdS 
ZnS 
Ni  A3 

NiSb 
Mn  Aa 


75.  Pyrite  Pe  S^ 

76.  HArBKiTE  Mn  ä' 

77    CrBANiTB  [2(Fe,eu)S  +  PeS']  +  [aPi 


Sk  SKUTTBRUI  ITE 

(Gu,  FojS  +  FeS'  85  Cobaltitb 

T>   Barksardtiib  [i(eu,Fe)S+PeS1  +  [euS]  86  Gbbsdohppitb 

80  =lrAM>nTE  2(^,  Pe,  Zn)S  +  Sn5'        81  UtTMA.-jNTtc 

81  LrraaiTB          aOoS+OoS'                      88  OoRiiira, 
6'    Cabrollitb       2(Gu,Co)S  +  CoS'  +  [20o8']  89  Laübitf 

2   MAE  ASITE  GROUP.— Orßiorhombiü. 

80.  Marcasitb  Fe  S'  9'i  AnicNOPyiiiTB 

91.  Lbuooptritb       Pe  Aa'  0.  Glaüi  cor 

92.  RAMMBLSBBRGITENi  As'  9b  P  VCITE 

[98,  Stltamitb  (Ag,  All)  Te' 


Fe  ff 


ni.   DEDTO  OH  PYEITB  DIVISIOH 
1.  PYRITE  GROÜP.— Isometrio. 


(Co,  Fe,  Ni)  As" 
E  Aa  +  R  As' 
Co  Aa' 
Co  (S,  Ah)' 
ffi  (S,  Aa)' 
Hi(S,Sb,  Ab)" 

m  (S,  As,  Sb)'' 

RH8>[  +  !iiirßu'0aJ 


Fa  (S,  As)" 
(Co,  Fü)  (S,  As)= 
Po{iS-[-J  Ab)' 
Co  (9,  Asf  +  nBiAa 
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SULPHIDS,    ETC. 


3.  NAGTACITE  GBOUP.— TetragomO. 
99.  Naotagite 

4.  COVELLITE  GEODP.— HeiagonaL 
1.00.  COTELLITB  Cu  S,  or  6u  S' 


I.  BASIC  OR  DYSORASITE  DITISION. 


35.  DTSCRASITE,  Ai^eutam  natirura  antlmonlo  aduaatura  Bergtn.,  Sdagr.,  159,  1782. 
Spiesglanz-Silber  Selb,  Lempe  Mag.,  iü.  6,  1738.  Silberspiessglaaz,  SpieBglas-Klbar,  Aiitämon- 
Silber,  Germ.  Antimonial  SilTer.  Argent  Aatimoma]  J^r.  Dliscrase  Beud.,  iL  613,  1333.  Dis- 
crasit  Fräbd,  ?  Prodr.  Slöehidith,  1837. 

0  A  1-*  130=  41';   ö  :  5  :  o=l-1633  : 


Orthorhomblc.     JA  7=119°  59' 
1  :  1-7315. 

(9a    ^zrU6°    r        OM-l    -    146°    6' 

ÖA     1=126    40  ÖA3-«     =     126    S^ 

0  A  1-3=142    13  1  A  1,  mac,  132    42 

Cleavage:  basal  distinct :  1-1  also  distiiict ;  T 

imperfect.    Twias :  stellate  forjns  and  hexagonal 

priBms.     Also  massive,  granulär ;   particles  of 

various  sizes,  weakly  coherent. 

H.=3-5— 4.  G.=:9-44— 9-82;  9-4406,  Haüy. 
Lustre  metallic.  Oolor  and  atreak  silver-white, 
inelining  to  tin-white ;  sometimes  tamished  yel- 
low  or  blackish.    Opaque.     Practure  i 


1  A  l,brach.,=92 
i-i  A  i-i=  98  13^ 
i-S  A  «-ä=120    1 


" 

i 

1-i 

I 

I-S 

M 

a 

I 

« 

« 

i-B 

M 

Obaerved  plan 


Oomp. — {&-)  Ag' Sb= Antimon?  22,  silver  18=10( 
CB)Ag'Sb=AjiHnioiiyl5-ee,ailver 34-34.  Also  Ag'Sb' 
72-92,  antimony  27-03.  Analyaes:  1,  2,  7,  Klaproth  (Beitr.,  ii.  29R,  iü.  173);  8,  Vauquölin 
(Haüy'B  Min.,  ÜL  392);  4,  Abioh  (Crell'a  Ann,,  1793,  ii.  3);  5,  Plattner  (Ramm.  Min.  01^  30); 
6,  8,  9,  Rammelsberg  (Z8.  C.,  xyL  620): 


y  [M' 

SilTsr  73  Elaproth. 

[sa 

77  Klaproth; 

75-25  A.bich. 

84-7-99-7  Plattner 

[2Y03] 

72-72  Raram. 

[IBj' 

84  Klaproth. 

Wolfach,  flne  jrarailar 
s.         "  io'oi  Bd-flD,  as  ()'— M3-I1D  i-tamm. 

9.  "  [17-31]  B2'19  EJunm. 

Pyr.,  etc.— B.B.  on  chareool  fuaes  to  a  slobule,  ooatiag  llic  coal  witli  white  oijd  of  antimony, 
snd  finally  giving  a  globnle  of  almost  pure  silver.  Solublo  in  citric  acid,  leaving  osjd  of 
antimony. 

Obs. — Oceura  in  veins  near  Wolfach  in  Baden,  Wittichen  in  Suabia,  and  at  Andreasberg  in  tlie 
Hara,  aaäoeiated  with  aeveral  otea  of  särer,  nalire  araanic,  and  g^i^  and  other  apecies ;  also  at 
Allemont  in  Dauphin^,  Casalla  in  Spain,  and  in  Bolivia.  &  A. 

If  less  rare,  tliis  would  be  a  valuable  ore  of  silver.    Hanied  from  h^toami,  a  !iad  alloy. 

Arsenia  Silver  (ArEeniksilber),  from  Andreasberg,  annlyaed  by  Klaproth  jBeitr.,  i.  183),  and 
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Dumenil  (Scliweig.  J-,  ^ixiv.  SSt),  lias  bseu  ahown  by  Sammelaberg  to  be  probably  a  loiitiire  of 
araenopyrite,  arsenical  iron,  and  dysornsite  (Pog^.,  Ixivii.  262,  and  Min.  Oh,,  28). 

35C.  Domeyko  found  a  maas  of  ore  from  Cmifiarcülo,  Chili,  wMdi  was  mainly  impure  cliloro- 
bromid  of  ailyei  eitemally,  to  oout^  witliia  (Tr.  do  Bnaayee,  238,  1368)  55-9  p.  o.  of  oWoricl  of 
Bilver,  15-1  of  an  antimooid  of  ailver,  wiüi  ll'S  of  carbonatefl  and  14'2  ochreoua  day;  and  tlÜB 
aiitimouid,  he  says,  consists  of  Sb  36,  Äg  64,  and  "appetu^  to  conatitute  a  diaünct  spedes."  The 
ibraiula  wonia  be  Ag  8b.    Tliin  spedea  is  not  mentioned  in  hia  Mineralogy  of  ISßO. 

Domeyko  States  (Min.  190,  1860)  that  at  ChaSaroiHo  a  finely  gcimular  grayish-wliite  süvec  ore, 
diasemiaated  in  grains,  taking  tlie  liislre  of  süver  when  rubbed,  afforded  him  4  to  6  p.  c.  of  anti- 
mony ;  that  of  the  Deaeiibridora  mine  4'1  Ag-  that  of  tlie  Bosario  mine  5'3  p.  o.  He  also  States 
that  the  fllamentous  silyur  of  Boliyia  contaii^  Sb31  A323pc 

35D.  Okabaroilltpe  Uoijo.— He  deacnbei  firther  (ib  )  a  silverwlilte  shming  a/rsertw-anii- 
monioJ  ore  from  OhaflaroQlo,  diasemiiiated  tlruugh  caliate  wllich  afforded  lum  Si,  19  6— 21'4,  Ab 
23-3 — 22-3,  Ag  5S'6 — 53-3,  Se  3'0 — 3-0.  ßegacl  ng  the  iran  aa  arsenieal  non  he  deduces  the 
formiila  Ag»  (As,  Sb)l 

EammelBbei^  pointa  out  the  iaomorphiam  f  dyaorasitfl  and  the  antiraon  d  of  zinc,  Zu'  Sb, 
deaoribed  by  Cooke  (Am.  J.  Sc!.,  IL  ivüL  229  ii  222 

36.  CHILENITE.  Aleacion  de  plata  c  n  1  in  iito  Du  %n/lo  M  n  l'*  lR-1  Plata  Biamutfll 
id.,  ib.  186,  1860.    ChÜemtB  Uma. 

Amorphons ;  granulär. 

Soft,     Silver-white,  but  tamishing  easily  to  jellowish. 

Comp.— Ag"  Bi=Biamuth  13-8,  silrer  86-2.  Domeyko  obtained  IMin.,  185,  1860)  BI 101,  Ag 
CO-1,  Cu  6-8,  As  2'8,  gai^e  19-0,  corregpondüig  to  Bi  14'4,  silver  85'8.  Also  (Am:,  d.  M.,  IV.  v. 
466)  Bi  15'3,  Ag  84'T.  Eor  tho  Inat  the  metetial  waa  aeparated  from  a  masa  contaiaing  8  to  10 
p.  0.  of  it  diaaeioioatad  iii  small  points. 

Obs. — From  the  mine  of  San  Antonio  in  Copiapo. 

36A.  BiBMöTH  SiLVBR  OF  SoHAPBAOH,  ScBAPBAOHiTE.  (Biemnthisolies  Silber  SeS),  CreU'a 
Ann.,  179:i,  L  10,  Schapbadiite  Eeang.,  Miu.,  118,  1863).  Aeeordii^  to  S.  Saudberger,  thia  bis- 
muth-BÜver,  analyzod  by  KlaproÜi,  is  a  misture  of  bismuthiue  in  needlea,  ai^entite,  and  galena 
(Jahresb.,  1863,  131, 1864).  Elaproth  obtained  (Beitr.,  ii.  291)  Bi  27,  Ag  16,  Pb  33,  Fe  4-3,  Cn  0-9, 
S  ie-3.  Sandberger  g^irea  au  aaalyais  by  von  Muth,  who  obtained  Bi  8-22,  Ag  4-05,  Pb  45-30, 
Fe  O'OJ,  S  9-12,  qaarta  32'33=99-69;  which,  affier  aeparating  the  iron  aa  Fe  S',afford8for  the  lest 
1  Bi  S=,  12  B  S.  D.  Forbes  remarks  with  regard  1»  Klaproth's  aoalysis  (Phil.  Mag.,  W.  sxv.  105) 
lliat  the  Eulphur  is  sufflcient  to  malte  aulphida  of  the  metala,  and  so^esta  the  same  condnaion. 

37.  DOMBTKITB.  Araenikknpfer  (fr,  Oopiapo)  Zintoi,  P<^g.,  xli-  659,  1837.  Araeniute  de 
euivre  Domeyko,  Ann.  d.  M,,  IV.  iii.  3,  1843;  Cobre  Blanco  id,  Min.  138,  1845.  Weiaakupfer 
Hausen,  Ouivra  arsenical  Fr.  Arsenical  Copper.  Domeykite  Haid,,  Eacdb,,  562,  1845. 
Ooudurrite  W.  PhHüpa,  PhiL  Mag.,  ü  286,  ie2t. 

Keniform  and  botrj'oidal ;  also  massive  and  disseminated. 

H.=3 — 3-5.  G-.=7 — ?'50,  Portage  Labe,  Geiith.  Lnsti'e  metallic,  but 
dull  on  exposiire.  Color  tin-white  to  steel-grav,  witb  a  yellowish  to  piiich- 
beek-brown,  and,  afterward,  an  iiideacent  tamish,     Fracture "- 


1.  J.  Kd.,  IL  issiil  193);  8,   9,  Eammelabei^  (Pogg.,  IsxL  305);  10,  Blythe  (J.  Oh.  8oc.,  i 

)•■ 

Calabozo,  Chili  As  28-36  Cu  71-64=100  Domeyko. 

Copiapo       "                    23-29  70-70,  Fe  0-52,  S  3-87^98-38  Domeyko. 

23-44  7l'56=100Field. 

Coqiiimbo,   "                    28-26  71-48^99-T4  Field. 

Coracoro,  Bolivia              2341  11-13,  Ag  0-4G— 100  Porbea. 

Poriage  Lake                   39*25  70-68=96'93  Genth. 

"          "                      29-48  70-01=99-59  Genth. 

Comwall,  Condarrile        18-70  70  51,   Fe  0-66  Rammelaberg. 

"                    "                 n-S4  10-02,  gangue  1-07  Eammelsberg, 

"-                 "               19-51  GO-21,  Fe  0-25,  S  2-33,   S  3-41,  C  1-62.  H  0-44,  K  0-08, 

013-17  =  100  Blytbe. 
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(A)  ComlmTile  is  B  resnlt  of  the  altecation  of  other  ores.  It  is  blaok  and  soft,  soiliog  tiie 
fingers.  It  appears,  sometimes,  at  leaat,  to  be  a  mixture  of  arseaite  of  coppr  with  domejkita. 
and  Boma  snlphid  of  copper.  Eammclabej^  tießted  ona  specimeßwiüi  mariatic  acid,  and  aii^yzed 
tho  soliible  and  iaaoluble  portious  separateiy,  obtaining 

1.  InBcJuble        j 

2.  Soluble  J. 
The  iasoluble  poröoQ  conteinB,  therafore,  As  4'16,  ön  13'89,  with  10-85  of  sulpliid  of  coppar; 

corresponding,  the  last  esduded,  to  arssnic  23-04,  copper  16-96=100. 

Von  KobeU  (J.  pr.  Gh.,  sisii.  204),  with  th©  same  treataieut  of  anoüier  Bpedmon,  found  the 
compositäon  of  tiie  aoluble  part,  Äs  8'03,  Cu  19-00,  Pe  3-47,  S  9-50=100,  and  the  inaoluWe  eon- 
sisted  of  arsemis  and  some  aulpMd  of  copper  iii  grains. 

Blythe  coneludea,  as  a  mean  of  many  analyaes,  that  the  arsenid  of  copper  coütainad  in  condur- 
rite  conaiata  of  arsenio  28-85,  coppar  11-15,  whiah  correapoada  witli  Üia  donioytite ;  andParaday's 
analysis  (Phil  Mag-,  1827,  280)  leads  to  the  same  reault,  or  araenio  39'88,  copper  10-11 ;  but 
Bammalsberg's  analysis  gives  a  lai^er  proportion  of  copper. 

Pyr.,  eto, — In  Uie  open  tnbo  fuaes  and  gires  a  white  crystallin©  sublimste  of  araenous  acid. 
B.B.  on  cEiflrcoal  araenioal  finnsa  and  a  malleabla  matallic  globule,  wWch,  oo  traatoent  with  sola, 
givea  a  globule  of  pure  copp«r,    Not  dissolved  in  muriatio  aoid,  bat  soluble  in  nitrio  add, 

Obs, — From  the  Ohiliau  mioas  uf  Algodones  in  Coquimbo,  iu  Illapel,  San  Antonio  in  Copiapo, 

lu  N.  America,  found  od  the  Sheldon  locatiou,  Portage  Lake  ;  and  miied  with  oopper-niekel  aX 
Miehipicoten  Island,  iu  L.  Superior. 

Olradurrite  m  from  the  Conducrow  mine,  near  Hclstone,  and  Wheal  Drnid  mine  at  Oarubrae,  near 
Sodrutli,  Comwall. 

38.  ALGODONITE.    F.  ndd,  J.  Oh,  Soc,  s.  289,  1851. 

In  incruatations  miimtely  crystalline.  Commonly  massive  and  distinctlj 
gi-aiinlar. 

H.=4.  Gi-.=7"62,  from  Cliili,  Genth,  Lnstre  metallic  and  bright,  but 
beeoming  duU  on  exposure.  Color  steel-graj  to  silver-white,  the  latter  on 
a  polished  snrface.  Opaque.  Fraeturo  sub-conchoidal,  affording  a  granulai- 
sui'iace. 

83-SO^lOO.     Aiialjses;  I,  P.  Keld  (La);  2—4, 

Ab  Cu  Ag 

1.  ChiU  {i)  ie-23        83-30        0-31     =99-84  Pield. 

2.  "  (1)16-95         82-42  Ö-.       =99-Sl  Genth, 

3.  L.  Superior  1530        84-22        0-32     =99-84  Genth. 

4.  "  16-12        82-35        0'30  öenth. 

In  analyais  3,  a  Utile  whitnejite  was  miied  with  the  ora,  and  henca  the  biliar  percontage  of 
copper  (Genth). 

Pyr.— The  same  aa  with  domeykite,  but  less  fusible. 

Obs. — In  Chili,  »t  Ihe  ailver  mine  of  Algodones,  near  Coquimbo,  in  the  Cerro  de  loa  Seguas, 
Department  of  Kauoagua ;  in  the  United  States,  in  the  Lake  Superior  region.  A  transported  mass 
of  mixed  wbitneyite  and  algodünito,  wüighing  95 — 100  Iba.,  waa  found  on  St.  Louia  K.  The  color 
is  grayer,  and  the  texture  more  granulär  and  less  malleable,  tlian  in  whitceyita. 

39.  WHITKEYITB,  Gealh,  Am.  J.  Sei.,  IL  sxvii,  400,  1859,  zxxüi,  191,  1862.  Darwiniie 
D.  Forlies,  PhiL  Mag.,  IT.  si.  423,  1800. 

Massive.     Crystajline ;  very  fine  grantdar. 

H.=3-5.  G.= 8 -246^8 -471,  from  Late  Superior,  varying  probably  on 
aecount  of  poroaity,  G^nth ;  8-64  from  Ciiili,  lorbes.  Luetre  dull  and  sub- 
metallic  on  surfaee  of  fresb  fractnre,  but  strong  metallic  where  scratched  or 
rubbed,  but  soon  tarnishing,  Color  pale  redd^h  tograyish-white,  pale  red- 
diah-white  on  a  rubbed  surfaee ;  beeoming  yellowish-bronze,  brown,  and 
browniali-blaek  on  cxposure.     Sometimes  iridescent.    Opaq^ue,     ÜMalleable. 


.ccy  Google 


EULPHIDS,    ETO. 


1.  Mioh^aa  (|)  11*61         88-13        0'40        =100-14  6ena. 


e.  CMK  (J)  11-53         8814        0-28        =100      ForbcB, 

Pyr. — LesB  fiisMe  than  a^odonite ;  otherwise  as  in  domeykite. 

Obs. — In  Houghtott  Co.,  Mchigao,  coated  with  red  copper.  A  loose  masa,  weighing  about  15 
iba.,  aiid  oonsisting  parUj  of  algodonife,  was  found  ön  the  Pewabic  location,  1  m.  from  Haacook 
TÜlage,  Portage  lake ;  reoentiy  found  in  place  oq  the  Sheldon  looaWon,  near  Hoi^hton,  Mioh. ; 
stated  to  ooaur  at  tiie  AlMon  locaCion,  about  a  mile  frotu  the  Cliff  mine,  in  a  vein  i  inchea  wide ; 
Biso  at  tlio  Mönüesota  mine ;  also  in  Souora  (Genth),  noar  La  Lagoona,  a  ranoh  oe  the  road  to 
läbettad,  Gulf  of  California,  35  m.  fr.  Sarie. 

NiHued  after  J.  D,  Whitney. 


II.  GAIENA  DIVISION. 

[Por  list  of  apeciea  aeo  page  34,] 

40.  ARG-ENTITE,  Ai-gentum  rüde  pliunbei  coloriä  et  Galen^  aimüe,  cultro  diffinditur,  dentibu3 
compresBum  dUatatur,  Ägric.,  438,  1529;  Germ.  Glaaerz,  Agrif.,,  Intecpc,  463,  1.54G;  Sewkd, 
Min.,  1134  (proving  it  a  aulptur  Compound).  Silfverglaa,  Minora  argeüti  vitraa,  Ärgentum  aul- 
phure  mineralisatum,  Wali.,  308,  1746;  Sage,  Ann.  Cli.,  il  250,  1116  {witli  earlieet  anal.) 
Glanzerz,  Silberglas,  Silbei^lanz,  Schwefel-Silber,  Weiehgewaohs,  Qerm.  Titreoua  SilTer,  Sul- 
phuret  of  Silver,  Silver  Glanoe,  Ai^ent  Bulfure  M:  Argyroae  Beud.,  Tr.,  ü.  392,  1832.  At- 
gentit  Baid.,  Handk,  565,  1845.    Ai^jrit  8loc/i.,  Syn.,  23,  1847, 

Isometric.  Observed  planes  0, 1,  1,  2,  3-2.  Figs.  1  to  11,  33.  Cleav- 
age :  dodecahedral  in  tracea.  Also  reticulated,  arbor^cent,  and  filiform  ; 
also  amorphouB. 

H.=2— 2-5.  0.=::  7-196— 7-365.  Luetre  metallic.  Strealt  and  color 
blackish  lead-gray ;  streak  shining.  Opaque.  Fracture  small  eub-conchoi- 
dal,  uneven.     rerfectly  sectile. 

Oomp.— Ag  S=Su]phur  la-9,  ailver  81-1=100,  Analysea :  1,  3,  Klaproth  (Beitr,  l  158);  3, 
Lindflber  (Togl'a  Min.  Joaoh.,  18): 

S  Ag 

1.  Joachimathal  [15]  Sä    =100  Klaproth. 

2.  Himmelsfürst  [14-J]  85-3=  lOU  Klaproth. 

3.  Joachimathal  14-46  7T53   Pb  3-68,  Ou  r53,  Fe  2-02=99'21  Lind. 

Pyr.,  eto, — In  the  open  lube  gives  off  sulpharous  add.  B.B.  on  charcoal  fusea  with  iiitu- 
mescenoe  in  O.P.,  emiUii^  a-jlpliiiroua  ftunes,  and  jieldlng  a  glohulo  of  ailver. 

Obs,— This  important  ore  of  ailver  is  found  at  Freiberg,  Annaberg,  Joachimathal  of  the  Erzge- 
birge ;  at  Schenmitz  and  Kremaita  in  Hungary ;  in  Norway  near  Koi^berg ;  in  üie  Altai  at  vna 
Smeia(^orak  miae ;  in  the  Urala  at  the  Bfiigödat  mine ;  in  Comwall ;  in  BoUvia ;  Peru ;  Chili ; 
Mexico  at  Guanajuato,  Zacateeaa,  CalorcB,  Mn  Pedro  del  Potoai,  etc. 

Occura  in  STevada,  atthe  Comatock  lode,  at  differeat  mines,  along  with  atephanite,  native  golil, 
etc.;  in  the  vein  at  Gold  Hill;  common  m  the  ores  of  Eeese  ßlycr ;  piobably  the  ohlef  ora  cf 
silver  in  the  Cortez  diatriet ;  in  the  Kearaarge  diatrict,  Silver-Sprout  Tcin. 
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AmaBH  öf  aiilphid  of  BÜTßr  is  stnted  by  Troost  to  havebeen  found  in  Sparta,  Tsimysaee  ;  occura 
wlth  naüve  silver  and  ciipper  in  northern  Mioli^an.  FA  ailver  oro  not  yet  analyzud,  oceurs, 
npcordiag  to  Jackson,  witb.  gray  antimony,  at  Comiali,  H".  H.] 

Alt — Native  silver,  at  Joaehiniathat  Also  a  miiture  oallad  ailTer-Hack  (SilborsoJiwära© 
6erm.). 

40A  ABGEHTonriaiB  (Siberkies).  Tliis  mineral  from  Joadiimatlial,  made  a  spedea  by  v.  Wal- 
tershausea  (Ges.  Wiss.  Göttjngeu,  1866,  No.  2),  is  showD  bj  Teebennak  (Ber.  Ak.  "Wien,  liv, 
342)  to  be  a  pseuäomorpli  consiatiog  of  tlie  mioerala  argeatlte,  marcasite,  pyrrhotite,  pyiai^^rite. 
It  ocouis  In  small  hes^onal  oryattja,  wliicli  wera  prohably  pyrrhotite  origiuaMj.  Von  Walters- 
liausen  obtaiaed  in  bis  analysis,  Sülphur  34-3,  iron  39-3,  silver  26-5. 

itiB.  JALPÄii'B  Breitliaupt(B.H.Ztg.,  2V.  85, 1858). — Jalpaite  is  a  cnpriferoua  aüver-glMice  from 
Jalpa,  Meaica  It  is  iaometrie  in  cleavage,  and  malleable  like  ordinary  argentite ;  color  blackisli 
lead-gray;  ö.— 6 '8 17— 6 -69 0.  Compoaition  accoriiing  to  R.  Richter  (i.  c)  S  14-36,  Ag  71-51,  Cu 
13-12,  Fe  0-79,  affordii^  tbe  forraula  3  Ag  S  +  Ou  S  or  (|  Ag+i  6u)  S. 

41.  KAUMAKNITB.    Selenailber  G.  Böse,  Po^.,  xiv.  411,  1823.     Selemilbergianz.     Saeni- 

ure  d'argeut  iiS".     Saleuiuret  of  Slver.    Naviinamiit  ffaiii,  Handb.,  565,  1845. 
Isometric.     In  cubes.     deavage :  cubie,  perfect.     Also  massive,  granu- 
lär, and  m  thin  plates, 

I-l.=2-5,     G,=:8-0,     Lvistre  metallic,  splendent.     Color  and  streak  iron- 

Oomp.— (Ag,  Pb)Se.  Pure,  AgSe=SeIeiiinni  26-8,  silver  1ä%  Aualysca:  1,  Eoeo(1.  c);  2, 
Rammelaberg  I2d.  Suppig  127,  andMia.  Oh-,  H): 

1.  Tilterode  Selenium  [29-53]  Silver  65-56  Lead  4-91=100  ßoae. 

2,  "  "  36-53  "      11-S7  "    60-15=98-34  Eamm. 
Iii  Ho.  1,  Ag :  Pb=13  ;  1,  in  2,  1  :  B. 

Pyr,,  etc. — B.B,  oii  diarcoal  it  melt  i  eaaily  in  tho  outer  flamo  ;  in  the  iiuier,  with  some  intu- 

mcBcunüe.    With  soda  and  boras  it  yielda  a  bead  of  ailvar. 
Obs. — Oceurs  at  Tükerode  iu  the  Hara.    Named  after  the  oryatailogtapher  Naumann, 
According  to  Del  Bio,  another  selenid  of  silver  oocura  st  Taato  in  Mexico,  erjetalliaed  in  hexag- 

onal  tables.    (Beud.  Tr.,  U.  535.) 

42.  EUOAIRmi.    Eukairit  Bsra.,  Afh.  vL  43,  1818.    Cuivre  s^leni«  ai^ental  S.     Seleniurct 

of  ailver  and  copper.     Selenkupfersübet  Germ, 

Mfissive  and  granulär;  also  in  black  metallic  films,  ataining  the  calcite 
in  wliich  it  is  eontained. 

Soft ;  easily  cut  by  tlie  knife.  Ltistre  metallic.  Color  bctween  silver- 
wlüte  and  lead-gi'ay.     Streak  shining. 


44-äI,  thallium  ö-.=100-41  Ford. 
42-73,      "        "  =100  JTord. 
42-57  =  100  Nord. 

Pyr.,  etc. — B  B.  givea  copioua  fumea  of  aelenimn,  e 
tallic  globule,  laavii^  a  bead  of  selenid  of  silver.    Witt,  borax  a  copper  p 
boiUng  nitric  aeid. 

Obs. — Occura  in  small  »juantities  in  the  Skrikerum  oopper  njine  in  Smoaland,  Swcdon,  in  a 
k'uid  of  Serpentine  rock,  imbedded  in  caleite ;  in  Chili  at  Aguaa  Blanoaa,  cear  (Üopiapo  (this  variety 
afibrding  Douxeyko  (Min.,  206)  Se  S2-2,  Cu  28-0,  Ag.  39-8),  and  at  the  mines  of  Flamenco,  a  iew 
leaguBs  north  of  Trespuntas,  in  Üie  desert  of  Ataciaaau  Also  a  aimilar  ore  (Ann.  d.  M.,  VI.  v. 
45a,  and  C.  R,  iviii  556)  on  the  east  aide  of  the  Andes  of  Chili,  in  Üie  province  of  San  Juan, 
wbereit  occura  in  a  narrow  veia  (10-12  mm.  broad),  and  haa  a  lead-gray  color,  tamishes  easily, 
and  is  parßy  granulär,  and  partly  very  iinporfoclily  lamoUar ;  at  the  Caüheiita  fflirie,  in  Üie  prov- 
ince of  MendoM,  with  other  selcnids. 
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caipiij,  oppoTtunely,  beeaime  fouDd  by  him  socm  aiter  tlie  discoT  ery 


43.  OROOEESITEl.    A. 


l,  mfy.  Ak.  Stoekh.,  1386,  BialL  Soc  Gh.,  II.  t 


MaBsive,  compact ;  no  trace  of  erystallization. 


H.=2-5— 3.     G.= 


Lustre  metallie.     Color  lead-gray.     Erittle. 

I.  copper  46-76,  thalliura  ]7'35,   silver  3-71  =  100, 


:.  [33-37]  4fi-ll  1-ii  0-63  18-55  =  100. 

2.  30-88  46-55  5-04  0-36  16-J7  =  90-08. 

3.  32-10  44-21  5-09  1-28  16-89=99-57. 

Pyr^  etc. — B.B.  fiiaea  very  easily  to  a  greenish-blacfc  Bhimr^  euamel,  coloriag  the  flame 
atrongly  green.     Insoluble  ia  muriaüc  seid;  eompletely  soluble  in  üitric 

Obs,— S'rom  the  miue  of  Skrikerum  in  Fnrway.  Tormerly  regarded  as  selenid  of  copper  or 
beizelianite.    Kamed  after  Wm.  Orookes,  Üie  disooverer  of  the  metal  thallium. 

44.  aAIiBNITEi.  Galena  Plin.,  xssüL  31  [not  Qalena  or  Molybd^na  (=liUiai^e-]ike  prodnct 
ftom  tte  016),  Plm.,  usiv.  47,  53].  Moiybdwna  pt.,  Flumbago  pt.,  GalBEa,  Pleiertz,  Hei-Glaoa, 
Agrk.,  1546  Plumbago  pt ,  Blyglanta,  Galen»,  Plumbum  sulpbure  et  ai^ento  mmeraliBatnm, 
Wai.,  392,  1741,  Oi<mi,  167,  168,  1758.  Sulphuret  of  Lead.  Plumb  sulfure  Ji".  Galenit  «mi 
ruft.,  Min,  aOl,  1858 

ElumbagOjPleiscliweis?  J,9iTc.,Interpr.,  467, 1546.  BleiadiTeit  Plumbago,  Plumbum  aulphure 
et  arsenioo  mineraliaatum,  WoiL,  294,  1746.  Steinmannita  Zippe,  Verli.  Ges.  Mus.  Bobmon., 
1833,  39.  Tai^omle  Bedi%,  Am.  J.  Sei.,  II.  siv.  60,  1352.  Supersulphuretted  Lead  Johnaion, 
Bep.  Brit.  Assoc,  672,  183S,  Thomson,  Min.,  L  652,  1830;  Johaatomle  Greg  &  Letlsom,  Min., 
'448,  1353. 
Isometric.     Observed  planes:  0, 1, 1;  3,  3;  3-S,  2-3,  |-|.     Figs.  1  to 

8,  23  with  planes  1,  70,  71,  the  last  a  distorted  form.     Cleavage,  enbic, 


^  octaliGdral  in  traces.    Twins,  like  f.  50 ;  the  eame  kind  of  coraposi- 

tion  repeated,  f.  73,  and  Äattened  parallel  to  1.    Also  reticulated,  tabiilar; 

coarse  or  fbie  gi'anular ;  sometim^  impalpable ;  occasionaJly  fibrous, 

H,=2'5 — 2-75,     G.=7*25-=-7"7.     Lnsti'e  metallie,     Color  and  streak 

of  crystals  octiasionaUy  tamished.     Fi-aeture  iiat 

Ji'rangible. 

■  13-4,  lead  36-6=100.  Contaioa  allver,  and  occsaiotially  seleninm 
mium,  anBmony,  copper,  as  sulphids ;  besidea,  also,  sonietimea 
platinom.  haa  been  leported  as  occurring  in  a  galenita  from  tbe 


Comm  Var^Pb  S=Snlpbi 
(ore  fr.  Fahlnn,  Berz.),  ano, 
native  silver  and  gold;  and  e 
Dept  of  Oharente,  Pranoe. 

Var.  1.    Ordiwäry.    {a)  "Weil  crjstalliaad; 
eoarsa  or  fine ;  (d)  erypto-crystalline. 


i)  somewhat  f 


ä  and  plnn 


!e;  (f)  granulär 
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All  galetiite  is  tnore  or  less  argenüferouB,  and  üo  esternsl  diaraoters  aecve 
v>  diBtu^uiah  the  kinda  that  are  mueh  30  from  Üiose  that  are  uot 

3  Oontalning  arsenic,  or  anWmony,  or  an  ore  of  theae  metals,  as  impurity.  Here  belong  Die 
WejBcAiwq/,  liwgfmide,  and  steinmoiwjife,  whidi  appear  to  be  merely  imputo  galeiiite. 

4  Contaimag  an  escesa  of  aulplinr,  througii  mixture.  Sapersvlphureüed  lead  of  Jobuston  and 
oiliera  (or  Jolinatonite)  ia  hera  inelnäed.  Ilis  eiceaa  of  salpbur  is  owing  to  a  decomposiEion  of  a 
portioa  of  tlie  masa,  settmg  part  of  tbe  sülpbur  free. 

Analyses:  1,  ThomBomEd.  PhüJ^  J839,  26^};   2,  3,  leroh  (Ann.  Oh.  Pharm.,  slv.  32ö): 
1.  Durham  8  13-02  Pb  86-13   Fe  0-5l)=98-65  Thomson. 

81-80    Zn  3-59=99-80  1.    Pb  S  tO  Za  S  aa     S  :  1 
83'61         a'18=99-87  L.   Pb  S  to  Zn  S  as  12  :  1 
Sohwarta  fouiid  6'02  p.  0.  of  oadtnium  in  a  galena  fVom  Äitenberg. 

The  Eurer  preaent  ia  detected  eaaly  by  oupellation.  The  galenite  of  the  Hara  afforda  -03  to 
■OB  p.  G.  of  sUvor ;  tlie  Bngliah  -US  to  OS ;  that  of  Leadhilla,  Seotland,  -03  to  "06 ;  of  Monroe,  OL, 
3  p.  a;  of  Eoibury,  Ct,  aaaayedbjP.  Collier,  1-B5  p.  a  ailvar;  Eaton  H". H.,  0-1,  CT.  Jackson; 
Shelhurne,  K.  H.,  0-J6;  of  Misaouri,  -0013  to  -0027,  Litton;  Arkansas,  O'OS  to  -05,  Süliman,  Jr.; 
lliddlctown,  Ct.,  O'IS  to  0'20  p.  0. ;  Pike's  Peak,  Colorado,  0-05  to  0-06  p.  e. 
""     "  "      ■       "     Q  TuEcany,  coutain  antimony  and  ailyer  (B.  Betihi,  Am.  J.  Bei.,  II.  siv.  60): 

Pb  Sb  Fe  Cu  Zn  Ag 


.  BoUiiio         12-340 

.        "               15-245 

18-233 

.        "               15-503 

78-284 

2- 

i.  Aiwntiera  16-T80 

12-440 

4- 

lB-62 

72-90 

5- 

■77  Ml  rll  rss  0-73  =  99-220 

No  6  ia  the  iargioniie  of  Beehi,  oeeuriii^  in  oetahedrous  with  G.^6-932. 

The  Ueischioeif  &om  Clauathal  in  the  Hara,  Q-.=7'63 — 7-65,  analyaed  by  SammelBbei^  (Min, 
Chem.,  49)  afforded,  Pb  S  95-86,  Zu  S  3-34,  Ea  S"  0'64,  Sb  S°  0-30=100-0B.  Schivara  (Ber.  Ak. 
Wien,  xxv.  BSl)  found  in  one  spedmen  of  nleinmannile,  Pb  S  T6'4B,  with  As'  S'  9-25,  Sb'  S'  0-77, 
Zn  S  11-38,  Fe  S  2-10=99-88;  and  in  another,  leas  lead,  only  a  trace  of  ano,  very  little  arsenic, 
and  much  antimony;  and  he  conduded  that  tlie  aulphid  of  lead  was  the  only  conatant  conatituent. 

The  sapsrsiüphurdtKd,  feorf  gave  Johnston,  Pb  S  90-38,  S  8-11.  E.  Hofinann  found  81  p.  c  of 
Bniphur  in  »galenite  from  How-Sinka,  Tranaylyania,  aJong  with  61-30  of  anlphafe  of  iead. 

Pyr. — In  the  opea  tube  girea  sulphuroua  fumea.  B3.  on  chareoal  fuaea,  emita  suiphuroua 
fiimea,  coata  the  coal  yellow,  and  yielda  a  globule  of  metalliolead.    ISolnblein  uitrioatäd. 

Obfl. — Oeeurs  in  beds  and  veina,  both  In  cryataUine  and  ancrystalline  rocks.  It  is  often  asBO- 
daled  with  pyrite,  matoaaite,  blende,  chalcopyrite,  araenopyrite,  etc.,  in  a  gangue  of  qnartz,  caloite, 
barite  or  fiuor,  etc. ;  also  with  eetusaite,  anglesite,  and  other  aalta  of  lead,  whieh  are  ii-equent 
rcauitB  of  its  alleratlon.  It  Is  also  common  with  gobä,  and  in  vehia  of  EÜTer  ores.  E.  J.  Chapman 
remarka  that  galenite  is  seldom  much  ai^entiferous  ezcept  whea  it  in  assodated.  with  mispickel 
or  30me  other  araenical  ore. 

At  Freiberg  in  Saxony  it  occupies  veins  in  gneiss ;  in  Spain,  in  granite  at  IJnarea,  and  also  in 
Catalonis,  Grenada,  and  elaewhere :  at  Clausthal  and  Neudorf  in  tlie  Hara,  and  at  Pxzibram  in 
Boheniia,  it  forms  Teina  in  clay  alate;  in  Styria  it  ooouxs  in  tlie  same  kind  of  rock  in  heda;  at 
Sala  in  Sweden  it  forma  veins  in  granulär  limestone,-  through  the  graywaeko  of  Leadhilla  and 
the  killas  of  Cornwali,  in  yeins:  in  mountain  limeBtone  in  Derbjshire,  Cumberland,  and  Ihe 
northem  distriota  of  England,  and  also  in  Bleibei^,  and  the  neighboring  loeaUties  of  Carintbia.  In 
tho  English  mines  it  is  associated  with  calcite,  peail  spar,  fluor,  baiite,  witherite,  calamine,  and 
blende.  Other  looalities  are  Joachimsthal,  whera  it  is  worked  principally  for  the  sUver;  Praihram 
iuBohemia;  in  Nerts»diinsk,  East  Siberia ;  in  Algeria;  near  Cape  of  Good,  Hope ;  in  Aastralia; 
Chih ;  Bolivi^  etc. 

Bitenaive  depoaita  of  this  ore  in  the  United  Statea  eiist  in  Miaaouri,  Illinois,  Iowa,  and  Wis- 
consin. The  ore  occura  in  atratlfled  limestone,  of  iMferent  perioda  of  the  Lower  Silurian  ero, 
espeaially  tha  Trenton,  associated  with  blende,  amithsonite  ("dry-bone"  of  the  miners),  caloite, 
Pyrite,  and  offen  an  ore  of  copper  «nd  cobalt  The  mmsa  of  Miasonri  were  diseoTered  in  172o, 
by  Francis  Eenanlt  and  Mr.  Ia  Motte ;  (hey  are  situatcd  in  tho  oounties  of  Washington,  Jeöfewoc, 
and  Madiaon.  Of  the  Upper  Missis^ppi  lead  region,  five-aisths,  aays  WMtnay  (Rep.  Up.  Miss, 
region,  1862),  helong  to  Wisconsin,  and  the  rioheet  portion  is  in  that  part  of  the  State  adjoiniog 
Illinois  and  Iowa.  The  productive  lead  distriet  is  bounded  on  the  west,  north,  and  east  by  the 
Mississippi,  Wisconsin,  and  Rock  riTers.  The  ocoarrenoo  of  calo  spar  in  the  aoil,  or  sink  holea 
in  lines,  are  considered  indioationa  of  lead.  From  a  Single  spot,  uot  esoeeding  flfty  yarda  Square, 
1,500  tous  of  ore  liave  been  raised. 

Occura  also  in  JUiiiois,  at  Cave-ia-Rock,  assoäatcd  with  ünorits.    In  New  York,  at  Rossie,  St 
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Lawrence  Co.,  in  veins  from  one  to  three  or  four  feet  in  width,  the  erystsla  often  very  large  0ikü 
f.  70,  witlural:  !),  with  oalcite,  iron  and  copper  pyriles,  and  some  blende  and  («leatine;  nerir 
Wnrtzboro,  Sullivan  Co,,  m  a  large  vein  in  raUlatono  grit,  with  blende,  iron  and  coppor  pjrites ; 
et  Aiicram,  Columbia  Co.;  in  Ulster  Co.,  where  oftea  in  orjstals  with  the  planes  0,  1,  3-a,  j'-S,  or 
like  10,  except  that  the  edgea  are  bereUed.  In  Maine,  Telna  of  conaiderable  estent  eiiat  at  tubeo, 
where  the  ore  is  assooiated  wiüi  ohaloopyrite  and  blende ;  algo  leaa  estenalTely  at  Blue  kill 
Bay,  Bii^am,  and  Paraonavüle.  In  New  £[ampshire,  at  Eaton,  with  blende  and  chaloopyrite ; 
and  also  at  HaverMll,  BaCh,  and  Tamworth.  In  Ferawni,  at  Thetford.  In  ComtwUatU,  at  Middlc- 
town,  in  a  vein.  in  argUlite,  maasive  and  cryatalline.  In  Missoclmeeils,  at  8outhampton,  Iieverett, 
and  Sterling.  In  'F^nffi/lvania,  at  PhenixTüle  and  elsewhere.  In  Virffinia,  at  Austin'B  miites  in 
Wythe  Co.,  Welton'a  goW  mine  in  Louiaa  Co ,  and  other  plaees.  In  IhHWSsee,  at  Brown'a  Oreek, 
and  at  Hayaboro,  near  UaaiTiUe,  witii  blende  and  beary  spar.  In  Midti^/m,  in  tbe  region  of 
Chocolato  river  and.  elaewbera,  anä  Lake  Supetior  copper  districta;  on  tue  U.  shoro  of  L. 
Superior,  in  Neebii^  on  Thunder  Bay,  and  arouud  Black  Bay. 

In  Califamia,  at  many  of  the  gold  minea.  In  Niiiada,  abundant  on  Walker's  river,  and  at 
Staamboat  Springs,  öaleua  district.  In  Arümui,  in  the  Castle  Dome,  Bureka,  anl  other  diatciota. 
In  Colorado,  at  Pite'a  Peak,  etc. 

Alt. — Minium,  angleaite,  eerussite,  pyromorpliite,  wulfenite,  tetraliedrite,  chalooiäte,  diallogite, 
quarts,  limonita,  pyrite,  pistomasite  (piatopyrite  Breith.),  oalamine,  ocour  as  paeudomorpha  after 
galenite,  partly  from  alteration,  aad  partly  ebrough  remoTBl  and  Substitution.  A  change  to  tbe 
carboaate  (eerussite),  wltb  the  sctting  üse  of  sulpbur,  is  the  most  common. 

The  spacimaas  regardad.  as  psaudomorphs  after  pyromorphite,  from  Benikastel  on  the  Mosel, 
Breithanpt  makea  into  a  new  apeoies  (B.  H.  Ztg.,  xxi.  99,  1862,  xsü,  36,  18i^3),  which  he  calLs 
^uträjme,  or  one  apecies  of  bis  Se^xiiagvMles,  reg^ding  this  aulphid  of  lead  as  crystaUized  in 
hexagoniü  prisma,  and  not  a  paeudomorph.  It  haa  ä.=6'729— 6'8l,  and.  liexagmloi  deavage. 
He  pTaoBS  with  it  Üie  stalaotiÖo  gabna  of  Cornwall,  Freiheit,  and  Praibram. 

A  galenite  ocuura  in  Lebanon  Co.,  Pa^  whieh  has  an  easy  odahedral  ckaeage,  aa  flrst  ohserved 
by  Dr.  John  Torroy.  It  is  regarded  by  aome  aa  proof  of  dimorphiam  of  the  aulphid  of  lead,  and 
by  othets  aa  a  resnlt  of  paeudomorpMsm  after  a  miaeral  with  octabeäral  eleavage.  See  Am,  J. 
Sei.,  IL  2I2V.  136.  Dr.  Torrey  observes  that  on  modarate  heaticg  the  eleavage  becomes  cubic.  Ja 
specMe  gravity  it  doea  not  differ  from  ordinary  galenite. 

Iburaeiiie  of  Gh.  Mäne  (C.  B.,  li  483),  auppoaed  to  be  near  tetrabedrite,  is  pronounced  by 
Fournet  (C.  R,  liv.  1096)  amixture  of  galeniie  with  uopper  ore. 

Artif. — Gfalenilä  is  aometimea  a  fhmaoa  product.  Jt  haa  been  made  in  cryatala  bj  beatitig 
oiyd  or  Silicate  of  lead  with  vapor  of  aulphur  (Wurta) ;  also  bj  auspendiog  sulphate  of  lead  in  a 
bag  in  water  saturated  with  oarbooio  acld,  and  in  which  putrid  feruieutation  is  kept  up  (as  by  »n 
oysler  in  the  water),  there  reaulting  an  inoruatatioa  of  galenilB  apon  the  shelÄ  (Oages,  Bcit. 
Aasoc,,  306,  1863). 

44A.  BmaScowib  Dana.  ((Salena  bleiidosa  Domeyko,  Min.,  168,  1860.  Sulphid  of  lead  and 
aine  D.  Foriea,  Phil.  Mag.,  TV.  ssy.  110.)  The  oharaoters  are  moatly  those  of  galenite.  It  has  a 
granulär  or  aaucharoidal  texture,  a  lead-gray  color  rathec  paler  than  ordinary  galenite,  but  little 
lustre,  and  is  apparantly  homogeneoua  and  without  any  mixtura  of  blende.  Domeylio  obtainel 
(L  c)  S  19-2,  Pb  48'H,  Zq  38-6,  gangue  3-1 ;  wMob  corresponds  uearly  to  Pb  8  + 1^  Zn  8.  Id 
Cornea  f^m  Ingohuaa,  in  the  province  of  Huasco,  wbare  it  forma  lai^  aggregated  maaaaa  or 
nodules  ia  the  £wer  part  of  the  veiu. 

HB.  OüPEOPLUMBiTB  Breith.  (ffup/erüeispoffl  of  the  Qermans,  Galena  cobrisa  Domeyko),  from 
Chili,  where  it  la  not  rare,  appeai's  to  be,  aa  Domeyho's  name  tbr  it  and  his  dascription  imphea 
(Müi.,  leso,  168),  a  mere  mixture  of  galenite  and  chalcodte.  The  atruoture,  color,  and  lustre 
va/y  irom  those  of  galenite  to  those  uearly  of  chalcooite  and  covellite  ;  the  color  a  little  darker, 
and  paaaing  to  iron-^ray  and  indigo-blue;  the  lustre  generali;  faable  and  aometimea  ohnoatwant- 
ii^,  and  looking,  says  Domeyko,  "  as  if  anlphuret  of  copper  were  distributed  through  it."  The 
speeiioens  contain  disaemiiäted  ores  of  copper,  and  oome  from  a  mine  in  Catemo  ( Aeoneagua). 
Analyaes:  l,Plattner  (Pogg.,  W.  öll);  3,  Picld  (Am.  J.  SoL,  II.  xiviL  381 ) ; 

1.  S[16-l]    Ph6i-9    On  19-5    Ag  0-5  =100  Plaltner.    G.=6-4-6-43 

2.  A^odoncs  H-Oo  28'25        63'63=93-88  Meld.     Q.=6-10. 

Field  haa  named  the  variety  analyaed  by  hün  Alisonile;  it  was  from  Mina  Grande,  noar  Co- 
quimbo.  Acoording  to  Gr.  Ulrich,  a  similar  mineral  occura  at  M'Ivor  in  VletjDria,  Australiü. 
Goutüi  auggaats  tliac  this  mineral  may  have  reanlted  from  the  alterationof  galenite,  which  is  prob- 
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Eobalt-Bla^lana  [=Coba]tio  Glalena]  Eaiisia.,  Kordd.  Beitf,  B.  H.,  iii.  120.  Koljaltbleierz  Hausm., 
Haadb.,  183,  1813;  id.  Strom.  &  Hansin.,  Gott.  gel.  ins,,  1825,  329.  Solenkobaltlilei  ff.  Boss, 
Pogg.,  ÜL  288,  290.    Tilterodite  Said.,  Haadb.,  666,  1845. 

Isometrie.  Occurs  commonly  in  fine  granulär  masses ;  some  speeimens 
foliated.     Cleavage  cubic. 

H.=2-5  — 3.  G.=T'6— 8-8.  Lustre  metallic.  Color  lead-eray,  somewbat 
bltiish.     Streak  darker.     Opaque.     Fracture  granulär  and  shiniug. 

Comp.,  Var. — Fb  Se=Selemnni  2T-6,lead  12-4=100.  Be3idea(l)tiiopure  selenid  of  lead,  ttere 
ore  otliers,  often  arranged  aa  distinet  apeoies,  -robicb  contain  oobait,  copper,  or  mercurj-,  in  place 
of  pait  of  the  lead,  aad  someümes  a  littie  aÜTer  or  iron.  The  proportious  of  tlieae  ingredienta 
vai-j  ao  much  and  so  in-eguiarly,  that  the  true  chemical  constituüon  of  the  eres,  as  Baiameläberg' 
Etates,  is  jet  douhtful.  (2)  Tbe  cob^tio  ore  (anaL  3),  TiVierodüe  Said.,  ia  here  retidned  as  a  va- 
riety  of  olauathalite.  K  aSbrds  tlie  formula  6  Pb  8e  +  Oo  S',  aoeording  to  Eoae,  -who  matea  tha 
losa  maiüly  selenium ;  buC  taking  the  reaulta  aa  they  stand,  6  Pb  Se  +  Oo  Se. 

Analyses:  1,  H.  Rose  (L  c);  2,  Stromeyer  (Pogg.,  iL  403);  3,  H.  Rosa  (Pogg-,  üL  338) : 

Se  Pb  Co  Pe 

2TB9 

31-42 

Pyr. — Deorepitatas  in  the  elosed  tul)B.  Tu  the  opan  tube  girea  selenous  fumea  a,nd  a  red  Sub- 
limate. B.B.  on  charcoiJ  a  streng  selenous  oder ;  partiaily  iüaea.  Ooata  t&o  coal  near  the  assay 
at  first  gray,  -with  a  reddish  border  (aelenionil,  andlater  yellow  (osydof  lead) ;  wlien  pure  antii-ely 
volatile ;  with  soda  givea  a  globule  of  roetallie  lead.  Tha  iilkei-iiOiie  yielda  a  black  residua,  and 
gives  3.  oobalt-blue  bead  with  boras. 

Obfl. — Miioh  reaemblea  a  granulär  galenita ;  bul  Üie  faiut  tinge  of  blue  and  the  B.B.  selenium 
fumes  serve  to  distingniah  it 

Foundwith  the  followingSBleniootes;  flrst  by  Zinken,  near  Harzgerede  in  the  Hara  with 
hematite,  at  Clauaüia],  TillsBrode,  Zorge,  and  Lehrbaoh ;  at  Reiosberg,  near  Freiberg,  in  Saiony ; 
at  the  Rio  Tinto  mines  near  Serille,  Spain ;  Cachauta  miue,  Mendoza,  8.  A. 

45.  ZORaiTE,    Selenhlei  mit  Selenkupfer  B.  Jiom,  Pogg.,  ü.  415, 1834.  Salenknpferblel,  Belen- 
bleikupfer,  Böse,  ib.,  iii  293,  294,  296.    Seleniuret  of  lead  and  Oopper.    Zorgita  B.  dl  M,  1S3, 
1B52.    Baphauosiuit  v.  Kob.,  Taf.,  6,  13B3. 
JlasBive,  granulär,  like  Olaufithalite. 

H.=2'Ö.  G.=7— T'5.  Lustre  metaUie.  Oolor  dark  or  light  lead-gray, 
eometimes  inclining  to  reddish,  and  often  with  a  brass-yeilow  or  blue  tar- 
nish.     Streak  darker.     Brittle. 


1.  Tillteroda  .34-36  47-43  15-15     1-29  fe  Pb  3-08=100-51  Rose. 

2.  "  29-96  59.61  1*86  —— Fe  Pb  0-44  «ndec  1-00=99-26  Rose. 

3.  Glasbaoh  30-01)  53.74  8'02  O-Oö  Pe  3-00  S  ir.,  f[uarlz  4-5=98-31  Kerat. 

4.  "  29-35  63-82  4-00  O-Ol  Fe  S  ir.,  quartz  2-06-99-30  Eergt. 

(1)  So.  1  isRoae'a  Sdeiilileihtpfer^i  Tb +  i  Ca +  ^  Se.  or  wanting  J  Sa  of  Pb  Se  +  Ou  Se;  and 
(3)No.  2his  Selsii^p/erblet=a  Pb  +  4  Cm-13Se,  whioh' ia  near  2  PbSe-1-Gu  Se,  the  forraula of 
No.  3;  (3)No.4=B  PbSe  +  OuSe.  The  defldenoy  of  S3  in  Noa.  1  and  3  may  be  a  reanlt  of 
partial  Iteration. 

Pyr.— Iiifce  clausthalite,  but  yielding  a  black  reaidne  and  a  globule  of  copper,  with  nsually,  wheu 
cupellad,  a  trace  of  silver. 

Obs. — Ocours  rnider  aimilar  ärcumatancos  with  olausthalite  at  Tilkerode  and  Zorga  inthallarz; 
at  ölaabaeh  near  Gabel  in  Tiiuringia,  in  argillaoeous  schiat  with  gaienito,  chalcopyrita,  malaGhite,in 
a  gangue  of  caleite,  aiderite,  fluorita,  and  quarta. 
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47.  LEHRBACHITB.  SelecbM  mit  Sei  nq  k  üb  Ä  Jtose,  Ü  418,  1824,  üi.  297.  Selen- 
Queok Silbe rblei  Leonk.,  Hacdb.,  592, 18  6  Sei  □  t  f  Lead  and  Mercary.  Lehrbaolüte  B.  & 
JK,  Min.,  1B3,  1852. 

Massiye,  granulär. 

G.=7-80l— 7-876.     Color  lead-gray,  steel-gray,  iron-"black.     Brittle. 
Comp.— Pb  So  with  Ug  Sa,    Auolysea:  I,  Rose  (L  c);  3,  3,  Sdiulta  {Itamm.  lüo.  Cli.,  lOH): 

1.  TOkeroda    So  24-97     Pb  6B-84    Hg  16'94=91-1S. 

2.  "  21-08  61-70  8-3:1,     S  0-S,     Pe  0-64=99-15  a,.G,=7-089. 
S.          "                   34-41            16-93             55-52,     ö  1-1=07-96  S.,  G.^S'IO*. 

Pyr, — In  tte  olosed  tube  gives  a  lustrous  metallio  gray  Sublimate  of  Belenid  of  meroury ;  with 
soda,  a  Sublimate  oonsisting  of  globules  of  merouiy.  In  the  open  tube  g^yea  reactiona  for  seien- 
ium,  and  a  anbllmat«  of  salenate  of  mercuT;  coadeo^ug  in  drops.    On  charcoal  like  elaiiattialilä. 

Oba. — From  Tilkerode  and  Lelirbadi,  in  Üie  llara,  like  dausthalite. 

48.  AI.TAITX3,  Tellurblei  ff.  Rose,  P<^s.,  sviü.eS,  1830.  Tellurid  of  Lead.  Elasmose  ffiwt, 
Min.,  L  1841;  O.d'Sailoij.  Introd.  ä,  k  Geol,  1833  {not  of  Bcud,  Tr.,  1332),  etc.  Altait  Said., 
Handb.,  566,  1845. 

Isometric.     TTsually  massive ;  rarely  in  cubes,     Cleavf^e :  cubic. 

E:.=3— 3-5.  G.=8-159,  G.  Eose.  Lnetre  metallic.  Color  tin--w}iite, 
reBembKng  that  of  native  antimony,  with  a  jellow  tarnish.     Sectile. 

Comp.— Pb  Te=Te]luriunt  38-3,  lead  61-7.  AniüyBis  hj  G.  Eose  (Pi^g.,  iviü.  68)  gave  silver 
1  '28  p.  c. ;  and  from  an  imperfecS  approiimatiye  determination  of  the  lead  and  tellurium  Rose 
aBBumed  tliem  -to  laTe  the  same  relation  as  in  hessite,  or  Tellurium  38-37,  lead  60'35. 

Pyr. — In  tbe  open  tube  fusea,  givea  fumes  of  tellurous  add,  forming  a  while  Sublimate,  whicli 
B.B.  ftises  into  colorless  drops.  Ou  oiiarooaJ  in  B.P,  colora  the  flame  bluiah,  fusea  to  a  globale, 
coaifl  the  ooal  near  the  asaay  with  a  lustrous  metallic  ring  of  tellurld  of  lead,  outside  of  whioh  it 
is  brownish-yeUow,  and  in  O.JP.  stJll  moro  yeUow.     Entire^  volatUe,  except  a  trace  of  ailver. 

Obs. — From  Sairodinaki  near  Sitanovski,  in  the  Altai,  with  heseite. 

Huot  says  that  Beudant  iu  hia  lecturea  ohanged  his  flrat  uae  of  tlie  name  SSasmose:  and  tbe 
later  uae  Huot  adopts  iu  his  Mineralogy,  and  Oinalius  d'Halloy  in  hia  In-troduction  ta  Geology. 
The  oonfusion  thus  occasioued,  and  the  unallowablo  form  of  the  namo,  aio  reaaons  enongh  for  set- 
Ijng  it  astde  altogethar,  and  adoptlug  Allaiie. 

49.  BORNITE.  Kupferkies  pt,  Eupfer-Lazul  Hendcel,  Pyrit.,  1725.  Lefverslag,  Brun 
Koppannalm,  Minera  Cupri  Hepatica,  Ouprum  Bulfnre  et  ferro  miueralistttum,  WaU.,  283,  1747. 
Cuiire  ritreuse  violette  Fr.  Tri  WalL,  1753.  Eoppar-Lazur,  Minera  Oupri  laaurea,  Oronal., 
175,  1758.  Buntfcupferarz  Wem.  Purple  Copper  Ore  Eirjv.  Tariegsted  Copper  Ore.  Cui- 
vre  pyriteux  hepatique,  K  PhiUipsilö  Send.,  ü.,  Tr.,  ii.  41 1,  1632.  Pyrites  enibaseens  Sana, 
JCn.,  40S,  1837;  Poiküopyrites  ötecS.,  Grundr.,  328,  1839.  Bornit  Mmd.,  Handb-,  563,  1846. 
Poikilit  Breith.  Erubeseite  Dana,  Min.,  510,  1860.  Cobre  abigarrado,  Cobra  panaceo,  Do- 
meyko. 

Isometric.  Observed  planes  0, 1, 1,  2-3.  Fi^.  1,  2,  3,  11,  14.  Oleav- 
age :  octaliedral  in  traces.  Twins :  f;  50.  Massire,  Btrnctore  granulai-  or 
conmact, 

H.=3,  G.=4'4— 5-5.  Lustre  metallic  Color  bet-ween  copper-red  and 
pinchbeek-bro-wn ;  speedily  tai-niabes.  Streak  pale  grayiah-black,  slightly 
sliining.     Fracture  small  conchoidal,  Tineven,     Brittle. 

Comp.,  Var. — (©u,  Fe)  S,  the  proportiou  of  ©uto  Pe  vaiying;  and  sometiuiea  (there  being  an 
eseess  of  aulphur  above  the  ratio  of  unity)  unitetf  to  Fe  S^  (pyritej,  eitlier  as  an  impurity  or  a 
ehemical  Compound;  at  tlmoa  also  mised  with  chalcopyrite.  As  it  ia  a  rcault  of  the  alteration  of 
othar  eres,  oeeurriag  only  sparingly  at  great  deptha  in  velns,  such  compoimda,  o 
not  improiiable. 
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(I).  luaual.  1,  5,  e,  en:  Fe=4  ;  1  nearly,  whecce  tlie  special  fornmlaCien +  iFe)S=Sulphur 
32-11,  oopper  10-13,  Fe  t-76=;]00. 

(2).  Inaoal.  3,  i,  i1,  18,  «u  :  Fe=a  :  1  nearly,  and  henoe  (§  6u  +  ^  Fe)  S=8ulpliur  23-7,  cop- 
perea-ö,  Fe  13-8=100. 

(3).  InHw  other  analyses  Fe  S"  is  apporentlj- präsent  (o).  Anal  2,  16,  19,  20,  21,  22  approzi- 
mate  more  or  less,  in  the  ratio  of  sulphur  to  the  metals,  to  16 ;  1 3,  whenoe  the  formula  11  {&i,  Fe) 
S  +  2FeS'(=l*ßu  8  +  Fe' S^ßainm.)=a  26-00  Gl  61-81,  Fe  12-13.  (6).  ÄnaL  1  and  13  eor- 
respocd  to  6  (Gu,  Fe)  S  +  Fe  S"  (-5  «u  S  +  Fe'  S'  Eamm.).  (c).  Anal  8,  9,  10,  12,  15,  eor- 
reapond  to  5  (eu,  Fe)  S  +  2  Fe  S' (=3  €u  S  +  2F9''SäEamm.)=S  28-Oi  On  55-60,  Fe  16-36= 
_     ^  .  ^   .   ^   ^,    „   ...     ^   .  -  ,oäT>,         •      - 


iiaUy  Bmall;  €a:  Fe=;3  :  2;  formula  3  öa  S  + 
lüt  Mene  obaerrea.  that  Üie  ore  ia  not  pure,  and 
I  reeariiecl,  it  oorrespocds  to  ©u  S  +  Fe  3'. 
Fe  S'  appeara  to  be  far  more  probable  than  that 


Iq  anal.  25,  the  proportion  ofcopper  is  i 
Fe  S  +  Fe  S'  (= J  Öu  +  ^  Fe)  S  +  i  Pe  S' 
that  aftar  sepaTating  tbe  impnritr,  or  what 

The  preaence  of  the  ordinary  aulphid  of  : 
of  the  uncetlain  Fe'  8',  aa  atated  on  page  3S, 

AualySBE :  1,  3,  Befthier  (Ann.  d.  M.,  HI.  iii.  48,  vii  540,  6561 ;  3,  Phillipa  (Ann.  Phil^  1322, 
291);  4,  Brandes  (Sehw.  J-,  xkü.  364);  5-9,  Plattner  (Pogg.,  slvil.  351);  10,  Varrentrapp  (ib.); 
ll,Hi3inger(Ath.,  iT.  362);  13,  Ohodiief  (Pogg.,  liL  396);  13,  Bodemann  (Poj^.,  Iv.  116);  14, 
Stflaf  ((Efv.  Ak.  atoebh.,  1848,  66);  15-18,  B.  Bechi  (Am.  J.  aei.,  II.  ziv.  61);  D.  Forbas  (Ed. 
N.  PhH.  J.,  1.  273)i  20,  Böokiug(Ann.  Gh.  Ph.,  savL  244),-  91,  0.  Bergemann  (Jahrb.  Min.,  1861, 
■"■"""  "  ■  "        ■"    19);  33,  Collier  (private  contrib.);  24,  Eammelabei^  (ib.. 


1.  Moutecaatelli,  TuBCany 

31-4 

67-3 

6-3,  gangue  4-0=99-4  Berthier. 

2.  8t,  Panwace 

2-ä-8 

59-a 

13-0,  gatigue  5-0=100  BeitMer. 

3.  Ro33  I.,  L.  Killarney 

23-15 

6101 

14-0,  quartB  0-5=99-32  PhilUps. 

4,  Slbcria 

21-65 

61-63 

13-16,     "      3-5^99-53  Brandes. 

5.  Sangerhauaeo,  massive 

22-58 

71-00 

6-«t=99-99  Plattner. 

6.  Eislebeo,  massive 

23'65 

69-12 

7-54=99-91  Plattner. 

1.  Woitaki,  White  öea,  ims^. 

11-56=99-65  Plattner. 

8.  Condurra  U.,  00«*.,  c^st. 

28-24 

66-16 

14-84=89-84  Plattner. 

9.  Dalarne,  raassiMS 

25-80 

66-10 

11-36,  Si  0-13=99-39  Plattner. 

10. 

26-98 

68-30 

14-86=10003  Varrentrapp. 

24-70 

63-3.1 

ll-80-99-83HiaiDger. 

13.  SoiäruÜi  crysS. 

26-84 

51-89 

14-94,  gangue  0-04=99-11  Ohodnef. 

13,  Bristol,  GL.jnassive 

26-10 

62-16 

1  )-64.  quarta  0-04=100-13  Bodemo. 

14.  Westmanniand 

60-56 

10-24,  ganguB  4-09=99-11  Staaf. 

15.  Mt.  Oatini 

24-93 

55-38 

1 8-03=98-84  Bochl. 

23-36 

59-41 

13-S1,  gangue  0-75,  Pe  1-50  =  98-95  B. 

ll'.  Miemo 

33-93 

60-16 

16-09  =  99-23  Beohi. 

18.  Fericcio 

24-10 

60-01 

15-89-100-60  Beohi. 

19.  Jemteland,  Swcdon 

24-49 

69-71 

11-12,  Mn  ir.,  Si  3-83  =  99-15  Forbes— G.  = 
4-432. 

30.  Coquimbo 

25-46 

60-80 

13-67=99-93  BÖoking. 

31.  Kamos,  Mexico 

2,^-46 

62-n 

11-19,  Ag2-58=100Ber8;.    e.=5— 5-47S. 

22.            "                  G,  =  5-030 

35-27 

6166 

11-30,  Pb  1-90,  Ag  ir.  =  100-K3  Ramm. 

23.  Bristol,  Ct. 

35-83 

61-19 

11-77,  Ae«r.=99-39Comer. 

24.  Lantorberg 

23-15 

68-73 

7-63=100-11  Ramm. 

25.  Corsica 

26-3 

50-0 

16-4,  in*)!.  8-1=99-80  MSne. 

P3rr.,  eto. — In  the  cloaed  tube  givea  a  i^ir-t  aublimate  of  sulphwr.  In  ths  opeii  tnbe  yielda 
Bulphuroiis  seid,  but  givea  co  subliraate.  B.B,  oii  chareoal  fasea  in  E  F.  to  a  brittie  magnotic 
globule,  The  roasted  mineral  giTes  with  the  fluses  the  reoetiona  of  iron  aod  copper,  and  with 
soda  a  metallio  globule.    SolnWe  in  nitrie  aoid  with  aeparation  of  sulphur. 

Obs. — Ocours  with  other  copper  orea,  and  is  a  valuable  ore  of  copper.  Crystaliine  varietiea 
are  found  in  Comwall,  and  mostly  m  the  minaa  of  Tinerott  and  Dolooath  near  Rodmth,  where  it 
ia  called  by  tlie  miners  "  horBB-flesh  ore."  OSher  foreign  tooalitiea  of  raasslTe  varieties  are  at  Rosa 
Island  in  Killarney,  in  Ireland  ;  at  Mount  Catini,  Tuscsny ;  in  cupriferoua  ahalo  ic  the  Maosfeld 
district,  Germany;  and  in  Horway,  Siboria,  Silesia,  and  Hungary. 

It  ia  the  prinoipal  copper  ore  at  aome  Chilian  niinea,  especiaily  those  of  Tamay?  and  Sapos ; 
alao  common  in  Peru,  Bolivia,  and  Mexico.  At  the  oopper  mine  in  Bristol,  Conn,,  it'  is  abundant, 
and  oflen  in  flne  crystallizatJona  (f,  1,  3,  4,  and  14  witli  planea  0).     At  Cheshire.  it  is  met  with 
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in  cubes,  along  with  barite,  molaohltfl,  and  ehaloocite.  Found  maseive  at  Matoopeny,  near 
■Wilkesbarre,  Penn.,  and  in  other  parta  of  the  aame  State,  in  cupriforous  shale,  asBociated  in  small 
qnanlities  with  yitreoua  copper ;  also  in  graulte  at  Olieaterfiolä,  Maaa. ;  also  in  New  Jeraey.    A 

in  Canada^  at  the  Aoton  and  other  mines,  atong  a  belt  of  15-20  m.,  botween  L.  Mem- 

nd  Ouabec. 

it  of  tlie  last  Century.    Tlio  camc  Pliillip- 

60.  BERZEUANITE.     Selenltupfer  Sfra.,  Afh.,  vi.  43,  1B18.     Seienil  of  copper ;  Selenliirel 
of  Copper.     Cui-vre  aelenie  Fr.     Berzaline  Beuii.,  Tr.,  iL  534,  1832.    Borzelianlte  Dana,  Min., 
.    509,  ]8BÖ. 

In  tbin  dendritie   erusts.     Soft.     Lustrc  metallic.     Color  ailver-white. 
Streak  sliining. 

Comp — 6u  Se=Se!eniuiu  38-4,  copper  61*6=100.    Analysia  bf  Boracliua  (1.  e.): 
Selcnimn  40  Copper  64. 

Pyr. — In  the  open  tuba  givea  a  red  Sublimate  of  soleniam,  with  white  crystals  of  aelenona 
acid.    B.B.  on  charooal  salenoua  fumes,  and  with  soda  jields  a  globule  of  copper. 

Obs. — Oooure  at  Slirikerum  in  SweöeiL  and  also  near  Lahrbach  in  the  Harz. 

Beudant  gave  the  name  Berzeline  to  thie  Epecies,  which,  as  it  haa  anotber  earlier  applioation  in 
the  aräence,  is  given  to  another  form  abova 

61.  CASTILLITE.    Castillit  Eamm.,  ZS.  G.,  sviü.  213. 
Massive.     Distinctiy  foliated. 

H.=3.     G.=5'186— 5'241.     Liistre  metallic.     Color  and  tai'nisli  as  in 
bomite. 

;)  S  +  FeS^  with -6u;Zn;Pb:Ag— 30:1:  2^:1).    Analyais  :  Eara- 

S  Cu  Zn  Pb  Ag  Fe 

25-85         41-11        12-09  10-04  4'64  6-49=100-02 

Kammelsbei^  writes  the  formnla  fOu  Ag)'  S  +  2  (Cu,  Pb,  Zn,  Fe)  S. 

Pyr.,  etc. — B.B.  fuses  ratlifer  dilBculUy,  and  cliangos  to  a  sl^  oolored  red  by  copper.    In 
nitric  acid  diBBolvea  wlth  the  Separation  of  sulphur  and  aulphale  of  lead,  and  piTes  a  blue  Eolution. 
Obs. — Frotn  Ouanaaevi  in  Mesico,  wliere  it  was  cocEidered  an  argentiferous  bomite.   It  is  near 
bomite  in  Constitution,  as  observed  by  Eammelabarg. 

52.  AIiABANDITÜ.  Scliwarze  Blende  (fr.  TrauEylTania)  MüUer  v.  BeichendeiTt,  Phys.  Arb.  Fr. 
in  "Wien,!.  2nd  Quart,,  86,  1184,-  Mndheim,  Schrift,  Ges.  Fr,,  BerL  t.  453,  n84(makiagit  comp, 
of  Mn,  S,  Fe,  Ag).  Schwaraerz  Ela^.,  Beitr.,  iii.  35,  1803.  ErauoBteinliiaa  Leonh.,  Tab.,  10, 
IBOe.  Brnnateinblende  [=MKnganb!8nde]  Bhanet^ch,  Handb.,  1  107,  1801.  Manganglan^i 
Eaa-st,  Tab.,  72,  1808.  Mangan^se  sulfur^,  M.,  Tab.,  ÜL  1809.  Siilpliuret  of  Maj^aneRo. 
Schwefel-M.ingan  Gmn.  Alabaadiue  Beuil,  Tr,  ii.  399,  1832.  Blumeubachit  BreiÜL,  B,  H. 
Ztg.,jcxä.  193,  1866. 
Isometric.    In  cubes  and  octahedrons.   Cleavage  :  cubie  perfect.    T-wiiia : 

Bimple,  with  composition-face  octahedi-al ;  also  crueiform,  made  of  five  com- 

bined  octaliedrons.     Usaally  granularly  massive. 

H.=3-5— 4.      G.=3-95— 4-04.      4-036,   Mexico.      Lustre  eubmetallie. 

Color  iron-black,  tarnished  brown  on  expoeure.     Streak  green.     Fracture 

I,  Arfvedson  (Ak.  H.  Stockh., 
Manganese  62-1  =  100  Arfvedson. 
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Earlier  analyaes  by  Klaproth,  Vauquelin,  and  Del  Rio  give  erroneous  resulta,  tte  firat  iwo  find- 
ing  it  mainly  Mn,  with  1]  to  15  S. 

Pyr. — tTnehamged  in.  the  closed  tube.  In  the  open  tube  Bulphuroua  filmen.  Soasted  an  ebarcoal, 
ihe  assay  is  conTerted  into  oiyd,  which,  with  the  iluxes,  givBs  the  reactions  of  manganeso.  Sala- 
b!e  in  düute  oitrio  seid,  with,  eTolution  of  aulphuretted  hydrogen. 

Obs. — Mar^BnblendB  occara  iu  veins  in  the  gold  minea  of  Hagjag,  Eapnik,  and  Offenbaaya,  in 
Transylvanki  aasooiated  with  tellurium,  cacbonate  of  manganeee,  aud  quarta;  at  Garadorf,  ncar 
Freiberg,  a  variety  containing  a  traoe  of  araecic ;  in  Mesico,  at  the  mine  Freoiosa  in  Buebla,  with 
tetrahedrite. 

"Witli  regard  to  the  eruciform  twina  of  five  octahedrons.  Sehrauf,  who  deseribes  them,  obaeryea 
tbat  6  times  ttio  tetrah.odral  angle  TOJ  is  nearly  300°, 

53.  SYEPOORITE.    Snlphurot  of  Cobalt  Middleion,  Phil  Mag.,  HI.  xviii.  352, 1S46.  SyepDorite 
J.  S'icoU,  Min,,  458,  1849.    Kobaltsulfuret  pt,,  Sehwefel  Eobalt  pt,,  Kobaltkios  pt.,  Granltobalt- 

Massive,  disseminated  in'  grains  or  veins. 
G.=5'45,     Color  eteel^ray,  inclining  to  yellow. 

Comp.— Co  S=Sulphur  35-2,  eobalt  64'e  =  100.     Analysis  by  Middleton  (1,  e.) : 

Sulphur  35-3G        Cobalt  64-64=100. 

Obs. — Frora  Syepoor,  neaj  Kajpootanah  in  !North-wast  Icdia,  where  it  ocoutb  !n  anoiont  adiists 
with  pyrrhotite.    It  ia  employed  by  tiie  Indiau  jewelora  to  givo  a  roae  color  to  gold. 

64.    PENTLANDITE.      BIsen-NIeliellciea  Scheerer,   Pogg,,  IvÜi,  316,   1843.      Sulphuret  of 
Iran  aud  Nickel,     PentJandita  Bafr.,  Mn.,  iL  649,  1856.    Hicopyrlte  Sliep.,  Min,,  301,  1651. 

laoraetric.     Oleavage  octaliedral.     Jlassive,  granulär. 
n,=3-5— 4.     G.™4-6.     Color  light  bronze-vellow.     Streak  light  bronze- 
brown.     Not  m^netic. 

Comp.— (i  Ni  +  |Fe)  S  =  Sulphur  36-0,  iron  41'9,  nicliel  22-1  =  100.      Aoaiyaia: 


2.  3S'G4         40-31  21-01  1'18=99''I0 

Eselndir^thecopperaschalcopyritesNo.  Igires  S  31-02,  Fe  43-13,  Ni  19-25;  J?o.  2,  S36-SS,  Pa 
40-8G,  m  22-28.  Eivot  found  (Dufr.  Min.,  1.  c),  for  the  ore  from  OraLgmuir  in  Argylcahire,  S  35-8, 
Pe  54-3,  Ni  1-e,  qaartz  1-4=99-6. 

Pyr.— In  the  opon  tube  s  Iphurous  fumss  The  powdorod  minorfd  roaated  E.B.  on  ohateoal 
gives  Tvith  the  fluses  rea  t  ons  for  n  ekel  and  ron. 

Oba.— OeoufS  with  ehalcopyr  t«  a  hocnblendo  rock  near  LiUehamraec  in  Southern  Norway ; 
H%htly  niixed  with  magnette  at  Oraigmn  r  9  n  frora  luverary,  in  Argyleahire,  Seotland,  in 
gncisa  ;  also  2  in.  from  luve  ary  1  th  eite  ly  nined  ;  at  Wheal  Jane  in  Kenwyn,  CornwaU. 
The  ore  is  valaable  for  the  est  aot  on  of  u   kel 

Famod  after  Mr,  Pcntland 


r  b    J.  pr.  Ch,, 
451   1849     Saynit  v.  Kob 

Isometric.     Figä  2,  fi,  7     Cleivige  oetahedral, 

H.=4'5.  l3-.:=5'13.  Lustro  metallic.  Color  light  steel-graj  to  silver- 
wliite,  often  yellowish  or  grayish  through  tamish.  Streak  dark  gray, 
Erittle. 

Comp.— Äiialjäes :  1,  Kobell  (1.  e.) .  2,  3,  Schnabel  (Rätnm.,  4th  SuppI,  164) : 
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8-ie  14-11  40'6B 
.I'99  10'49  22v3 
3-1(1     10-41     22-78 


1-58=100-21  KobeU. 
1-11  =  100  Schnabel. 
4-36=100  Schnabel 


The  aulphur  is  to  ths  metala  preaeat  aa  4J :  3.    Jfo  probable  formula  haa  been  dsduced. 
Pyr.,  etc — Fuses  to  a  gray,  brittle,  magneüc  globnle,  eolorii^  th»  eharcoal  greentah-yellow 
Disaolyes  in  nitrio  aoid,  eseaptii^  tlie  anlpliur. 
Obs. — round  at  Grünau,  in  Sayn  ütenkirchen,  with  quarfa  aud  ohaloopyrite. 

56.  SPHALEiRITS  or  BLENDE.    Galoua  inania,   Germ.  Blende,  Ägns.,  Interpr,,  465,  1546 
Blande,  Pscudo-galena,  Zmcum  S,  As,  Bt  Fe  mineialisatura,  WaU.,  M 
cum  Fe,  S  miaeTallsatnm  Bergm.,  Seiagr.,  1732.     Sulphui-et  of  zinc. 
Blende.    Sphalorit  Glock.,  Syn.,  17,  1847.    Blaok-Jaok  £!agl  MineTS. 
Cleiophane  Ifutlal.    Marmatite  (fr.  Mai'mato)  Bo^issmgaull,  P 


Sunt,  Min.,  298,  1841.    Marasniolite 

B.  H,  Ztg.,  isii.  27.    Rahtite  Sftgj.,  Am.  J.  ScL,  II.  xa 


II.  : 


399, 1829.    Przibramite 
.  310,  1851.    Christophit  Bmlh, 


Observed  planes,  O;  I;  1;  2;  *-f,  *-3;  2-2, 
to  33 ;    also  73,  74.     Clea-vage :    dodecahedral, 


Isometrie:  tetrahedral. 
3-3,  4-4,  5-5.     rigs.  3,  2  , 

highlj  perfect.  Twiiis :  composition-face  1,  as  in  f.  75 ;  also  76,  of  whicli 
73  is  tlie  simple  form.  Also  botrjoidal,  and  other  imitative  eliapea ;  some- 
times  fibroiia  and  rädiated ;  also  massive,  compact. 


H.=3-5— 4.  G.=3-9— 4-2.  4-063,  wliite,  Ne-w 
Jersey,  Liistre  resinous  to  adamantine.  Color 
browii,  jellow,  blacb,  red,  green ;  white  or  yello-w 
■when  pure.  Streak  white— reddisii-brown.  Tram- 
parent — ^translucent,  li'racture  conchoidal.  Brit- 
tle, 

Comp.,  Var,— 2n  S^Sulphur  33,  dnc  61=100.  But  often 
Iiaving  part  of  the  sine  replaced  by  iron,  and  somotimeB  by  oad- 

Var.  1.  OnMiiary.  Containing  littla  or  DO  ironj  oolors  white 
to  y-ellowisli-browti,  sometimes  bladk;  G.=3-9— 4'1.  The  pure 
wliite  blenda  of  Franklin,  K  J,,  is  tha  cleiophane  (anal.  B). 
2,  Fen-ißron^;  Marmatile.  Contaimno;  10  p.  c.  oi-  more  of 
iron;  darfc-brown  to  blaek;  G.=3-9— 4-3.  Tha  proportion  of  sulphid  of  iron  to  aulphid  of  zinc 
yarias  from  1 ;  5  to  1:2,  aod  the  laat  ratio  is  that  of  the  chris&pkile  of  BreiÜiaupt  (i.  e.),  a 
brilliamt-black  blende  from.  St.  Christopha  mine,  at  Braitenbrunn,  near  Johanngeorgonstadt,  having 
G,=3-9I— 3-9S3(lc.). 

3.  Cadmif^ous ;  Praßramaie.    The  amonnt  of  cadmium  preaent  In  any  blende  thus  far  aaalyzed 
[a  less  thau  5  per  eent 

Eacb  of  the  above  var leöes  may  occur  (o)  in  cryatala ;  (6)  firm,  fibrous,  or  cohimnar,  ot  timw 
rädiated  or  plumoae;  (6)  cleavable,  massive,  or  foliated;  iß)  granulär,  or  compact  massii'e. 
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The  inws-OM  {Messingem  Gorm.)  of  oarly  mmeralogists  ia  a  miiture  of  blende  and  chalcopyrite. 
Shepard's  mam&mdite  (1.  a)  is  a  partiallj  decomposod  Wende  ooutaiaing  some  free  snlphar. 

Aüalyses:  1,  ArfTedaoa(Ac  H.Stockli.,  1832, 438,  Pogg.,  L  62);  3,  Löwe  (Pogg.,  nsrüi.  161); 
S,  Kerfiteu  (Pogg.,  liiii.  132);  4,  0,  KuUemann  (ZS.  Bat.  Ter,  Halle,  viü.  499);  5,  T.  H.  Henry 
(PhU.  Mag.,  IT.  1.23);  S,  J.  L.  Smith  (Am.  J.  Sei,  IL  ss.  250);  1,  8,  9,  Jackson  (G.  Eep.  N. 
Hampshire,  208);  10,  Scheerer  fPogg.,  Ixv.  300) ;  11,  12,  Bechi  (Am.  J.  Sei.,  II.  xiv.  61) ;  13, 
Scheerec(B.  H.  Ztg.,  xii.,  Fo,  15);  14,  Heimchen  (B.  H.  Ztg.,  ssn.  27);  IB,  Lecanu  (J.  de  Pliacm., 
"     451);  16,  11,  18,  Berthier  (Ann,  d,  M.,  ix.  419);  19,  20,  Bonasingault  (Pogg.,  itü,  399): 


S  Zn 

3360  66-34 

!.  Praibram,  ^TOMS  33-15  61-40 

;.  Carinthia,  Raibal,  rTi.  yw.  32-10  6422 

=.  Clausthal,  llach  33-04  65-39 

i.  N.  Jersej,  mMte  32-22  61-46 

i.  PheniiTille,  Pa.  33-82  64-39 

'.  Eaton,  N.  H.,  ywh.  In.      33-22  63-62 

!.  Lyman,  N.  H-  33-4  55-6 

I.  Shelburne,  N.  H.  32-6  52-0 

I.  Clirisliania,  ^ftroiis  33-73  53-17 

..  Tasoany,  marmatiie  33'12  50'90 


Cd 

-100  A 

1-50=^98-34  Löwe. 

Is-.,  9b  and  Pb  072,  H  0-SO=99-ie  Kersten. 
0-79,  Cu  0-;3,  Sb  0-63=101'06  Eulilamann. 

fr.=99-68  Henry. 

0-98,  Ou  0-32,  Pb  0-78=100-29  Smith. 
0-6  inoluding  loaa=100  Jackson. 
2-3=99-7  Jadlcson. 
S'2,  Mn  1-3=99-1  JoclcsoQ. 

,  Mn  0-74,  Ou  <)-.=99-43  Scheerer. 

1-23,  Fe  S'  0-75=96-44  Bechi 

(r.,  Cu  i»-.=:97-99  Bochi. 
0-8-2,  Mn  0-88=100-88  Scheerer. 
0-28,  Mn  2-36,  Sn  <r.=9943  Heinichcn. 


17.  Cagulin,  broxon 

18.  Luohon 

19.  MamiatK),  Manmüik 
20         "  " 


76- 


■76     I8-71=98-47  Lecanu. 

■5      17-2=^92-7  Berthiec. 
■4        B-4=99-8  Berthier. 
5      22-5=100  BousBingault. 
;100  Boussingault. 


;  of  anal.  19  affords  Übe  formnla  3 
Zn  S  +  3  !FeS ;  ajiother,  of  brown  eolor,  from  oea 
av.  144)  5  Zu3  +  FeS;  Breitliaupl'B  clwikopUle=i 

Pyr.,  Bto. — In  the  opon  tube  Bulphurous  ftimea,  and  generally  changca  color.  B.B.  on  char- 
eoal,  in  B.F.,  some  Tarietiea  giTe  at  &st;  a  reddish-brown  coating  of  osyd  of  cadmium,  and  later 
a  coatmg  of  osyd  of  zino,  wbieh  is  yellow  wMe  bot  and  white  after  oooling.  With  oohalt  Solution 
the  ziuo  coatii^  gives  a  green  dolor  -wbon  heatad  in  O.F.  Most  varieties,  afler  roasting,  ^to 
witb  borai  a  reaction  foc  iron.  With  soda  on  chareoal  in  R.P.  a  Btroi^  greeu  zino  flame,  Diffi- 
cultly  fliaible. 

DisBolyes  in  muriaüo  aoid,  dnrii^  whieh  sulpburettedhydrogenis  disengaged.  Some  specimens 
pboaphoresce  -wlien  Struck  with  a  Bteal  or  by  friction. 

Obs, — Oooura  in  both  orjstalline  and  sedimentary  rocks,  and  ia  usnally  assoräated  with  galena; 
alao  with  barite,  chaloopjrite,  fluorite,  siderite,  and  frequently  in  eilver  mines. 

Derbyshiro,  Oumberland,  and  Comwall,  afford  different  varieties ;  also  TransylTania ;  Hungary ; 
the  Harz ;  S^a  in  Sweden ;  Ratieborzitz  in  Bohsmia ;  many  Sason  locaüHea.  Splendid  crystals 
are  found  in  BinDenthaL  A  variely  haviug  a  divergent  fibtoua  atruotore  and  preaenting  botry- 
oidal  forma  is  mat  with  in  Gornwall ;  at  Saibel ;  and  at  Gflroldseck:  in  Baden. 

Abounds  with  the  lead  ore  of  Miaaouri,  Wlaoonain,  Iowa,  aud  Illinois.  In  S.  York,  SaUiTan 
COt  ncar  Wurtaboro',  it  constitutes  a  lai^e  part  of  a  lead  vein  in  millstone  grit,  aad  ia  occaaionaUy 
in  ootahedrona ;  in  St.  Lawrence  Co.,  brown  blende  oceura  at  Oooper'a  falla,  in  a  vein  of  carhonate 
of  lime;  at  Mineral  Point  with  galena,  and  in  Fowler,  on  tbe  farm  of  Mr.  Belmont,  in  a  vein  with 
iron  and  copper  pjrites  traveraing  Serpentine ;  at  the  Anoram  lead  mine  in  Goliunbia  Co.,  of 
jellow  and  brown  colors ;  in  limeetone  at  Loekport  and  other  placea,  in  honey  and  was-yellow 
oryatala  oftsn  transparent ;  -vritli  gtdena  on  Fiat  Creek,  two  milea  aouth-west  of  Spraltet's  Baain. 
In  Mass.,  at  Sterling  of  a  cherry-red  colot,  with  galena ;  also  yellowiah-brown  at  tte  Southampton 
lead  miuea ;  at  Ha&ld,  with  galena.  In  N.  Ha/mp.,  at  the  Eaton  lead  mine ;  at  Warren.  a  lai^ 
vein  of  blaok  blende,  In  Mmtie,  at  the  Liibeo  lead  minea ;  also  at  Bingbam,  Bester,  and  Parsons- 
field.  In  Gomi.,  yallowiah-greea  at  Brookfield;  at  Berlin,  of  a  yellow  color;  browniah-black  at 
Rosbury,  aod  yellowish-brown  at  Lane's  mine,  Monroe.  In  K.  Jersey,  a  white  variety  (cteiopftans 
of  Nuttall)  at  Franklin.  In  Fean.,  at  the  Wbeatley  and  PerMomen  lead  minea,  in  bandsome 
cryatallizatlona ;  near  Fricdenavlllc,  Iclügh  Co.,  a  lofetfe  -waxy  var.  Ia  Virgima,  at  Walton'a 
ffoid  mine,  Louisa  Co,,  and  more  abundantly  at  Austiu's  lead  mines,  "Wythe  Co ,  where  it  oceura 
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crystalUzed,  or  in  radiatad  orratallizatioDS.  In  Mckigan,  at  Prinoo  Tetn,  Lake  Superior,  abundant. 
In  Illinois,  near  Eoaiclare,  with  galenite  and  caloite;  at  Marsden's  d^gings,  near  Galena,  üi 
atalflotitea,  aome  6  in.  or  more  throi^fli,  and  eovered  witb  crjat.  pyrite,  und  galenite.  In  Wiscwisiit, 
at  Mineral  Point,  in  üae  csrystals,  and  many  of  large  size  (3  in.  airongh,  or  so),  oltered.  to  amith- 
Bonite.    In  Temiessee,  at  HajBboro',  near  Nashyille. 

Named  Mrniäe  beoaoss,  wbile  often  resembling  galena,  it  jielded  no  lead,  the  word  in  German 
meaning  Wiiwi  or  deodving.     i^feaimfe  ia  &om  o juXt|ni(,  ireacftranas. 

Alt.— Blende  by  osydation  changes  to  ainc  Tiwiol.  Calamine  (Zu'  §1  +  1^  fi),  amitiisonite  (2a 
Ö),  and  limonite  occur  aa  pseudomorpha.  The  aulpliate  is  deoomposed  by  bi-carbonate  of  Urne, 
producing  amitliaonil« ;  and  the  aUialine  aiUcateE  in  stJutiou,  actiug  on  tlie  aulpliate  or  carbonate, 
afford  ailioate  of  aino. 

ArtU. — Blende  may  be  made  in  orystala  fl;om  a  aolution  of  Eulphate  containing  some  putiifying 
animal  matter ;  in  an  experiment  by  Gages,  usiog  oysters  for  the  animal  matter,  tlie  ahells  were 
tunied  partly  iato  oarbonate  of  ainc  and  a^nite,  and  some  blende  inornsted  ttem.  Also  may  be 
made  by  aubjecting  Üealsd  oxyd  or  siüoaW  of  zinc  to  vapora  of  auiphur, 

ÄaMfe  of  Shepard  (L  c.)  ia  a  wholly  uncrystalliue  Wende,  with  G.=:4'128,  containing  iron  and 
oopper,  anä  probably  a  mere  mtsture  of  blende  and  other  mineralB.  Shepard  aaya  that  it  occnra 
"in  IJie  Upper  deoomposed  portion  of  the  Duditown  copper  lode,  aasooiated  wiüi  melaoonite  and 
^arioua  misturea  of  olialeopyrite,  redrutliite,"  eto.  The  speolmen  analyaed  by  Mr.  Tyler  for  Prof. 
Shepard  waa  iron-blaelr,  whüe  Shepard  aays  tliat  the  mineral  is  "dark  lead-gray,  with  a  ünge  of 
blne,  not  utdike  some  of  the  orea  of  antimony."  Tylec  obtaioed  (l.  c.}  for  the  compoaition  of  hia 
spooimen,  S  33-36,  Zn  «-86,  E\i  6-18,  Cu  14-00,  giying  approidmately  10  9,  7  Zn,  1  Pe,  3  Cu,  sjid 
equivalent  to  T  Zn  S  +  JPe  S'  +  6ii  S,  or  1  of  blende,  with  1  pyrite  and  I  chaloocite  (redruthite). 
Since  6u  (not  Cu)  replaces  Pe  and  tha  related  metala  in  the  aulphids,  the  formula  oanaot  be  (Zn, 
I^  Cu)  8,  or  that  of  a  cupreous  blende, 

57.  VOLTZITB.    Voltaine  J*ii«mö^  Ann.  d.  M.,  HL  iii.  B19,  1833.  Osysulphuret  of  Zinc.   leber- 
blende Breith.,  J.  pr.  Oh.,  sv.  1838,  B.  K  Zt«.,  xiii,  26,     Toltzit  Eaimm,.,  Handw.,  260,  1841. 

Tu  implaiited  spherieal  globules ;  structure  thin  eurved  lamellar, 

H.=4— 4-5.  ö.=3-66— 3-81.  Lustre  viti-eoue  to  greaay;  or  pearly  on 
a  cleavage  sarface.  Color  dirty  rose-red,  yellowiaK,  brownish.  Opaque  or 
subtranducent. 

Var.— G.=3-6G  fr.  Eoai&res,  Fournet ;  3-691  fr.  Geyer;  3-7 11  ft.  Mariecberg ;  S-VTl  fi-.  Com- 
wall,-  3-804  fi".  JoiianQgooi^anatadt. 

Oomp^4ZnS  +  ZaO=8ulphidofz!iic82-13,  orydof  zinc  17-27  =  100.  Analyses:  I,  Four- 
net  (l  c);  2,  Lindaker  (Vogl'a  Min.  Joacb.,  175) : 

1.  EosiÄres  Zn  S  82-92  Zn  0  16-34  Pe  1-84  Reaiuoua  subst.  (r.  =  100-10  Fouruet. 

2.  Joachtmsthal  S3'7S  lJ-25  — 100  Lindaker. 


Pyr.,  etc. — B.B.  liko  blende.    In  muriatie  acid  affords  fumea  of  sulphnretted  h; 

Obs,— Ooours  at  Rosfees,  near  Pont  Giband,  in  Puy  de  Dome ;  Elias  miue  near  Joachimsthal, 
with  galenite,  blende,  native  biamuth,  eto, ;  near  Marienberg  {the  Merblende) ;  Hochmuth  neiir 
Geyer;  Corn-waU,  probably  at  EedniÜi;  at  Bernkastel  on  the  Mosel,  In  paeudomorphs  eiler 
quartz. 

Named  after  Öie  JFrenoli  mining  engineer,  Tolta. 

The  supposed  artifidal  voltaite  from  the  Freiheit  smelting--workB  haa  been  shown  to  bo 
blende. 

58.  HESSITS.    Teliurailber  G.  Böse,  Pogg.,  iviii.  64,  1830.    Savodinakile  Hual,  Min,,  i.  187, 
1841.     Tellurio  Bilver.    Hessit  M^bti,  Grnndz.  Syst.  Kryat.,  49,  1843. 

Ortliorhombic,  and  resembling  chalcocite,  Kenngott,  Petei-s,  Occurring 
planes  0,  I,  ■*-*,  ä-«,  m4,  i-n,  and  others,  Oleavage  indistinct.  Massive ; 
compact  or  fine-grained ;  rarely  coarse-grannlar. 

H.=2— 3-5.  G.=8'3— 8'6.  Lnstre  metaJlic.  Color  between  lead-gray 
and  steel-gray.     Sectile,     Fracfcui'e  even. 
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3.  Nagyag 


1.  SaTodinskJ,  Altai  Te  36*36  Ag  e2'42    ¥o  0-24— 99'6a  Roae. 

2.  "  "      G.-8-41-8'5e5     36-89         62-33  0-ä0=99'11  Eose. 
8-45     [37-7B]       61-65,  Au  0'R9,  Fe,  Pb,  S,  ir.=100  Pete. 

2T9ü        Sl-al    ForoigE  Bubstences  15-25^91-88  Baram. 

Pyr. — In  tlie  opan  tube  a  faint  -white  Bublimatc  of  LeUuroos  add,  whieh  B.B.  fiises  to  colorlesa 
globales.  Oa  oharoosl  fusss  to  a  blaok  globule ;  this  trealed  in  E.P.  presentB  on  cooling  white 
deüdritio  Points  of  eÜTeron  ite  surfaoe;  with  soda  gires  a  globule  ofsilver. 

Obs. — OoeurB  in  the  Savodinski  mine,  nbout  10  versts  from  tlie  rieh,  ailver  miae  of  Zirianovsld, 
in  the  Altni,  in  Siberia,  in  a  talcoae  rode,  with  pyrite,  Waek  blende,  and  chalcopjritö.  Specimeoa 
in  theniuBeTim  of  Barnaul,  on  the  Ob,  ate  acnbicfoot  in  size.  Also  founii  at  tTagyagiE  Transjl- 
vanla,  and  at  Eetäbanya  in  Hiingary ;  Slanislana  mine,  Calaveraa  Oo^  Cal. 

Keungott  examined  crjstals  from  Nagyag,  and  Peters,  fkim  Eatzbanya.  Heaa  made  the  AlUi 
minersl  riiombohedral,  whicb  Kokacharof  doea  cot  sustain. 

58A,  Petzith.  {TeUumilber  Pete,  Fagg..  IviL  470;  Tellurgoldsilber  Eavwt.,  Handb.,  1847. 
Petzit  Baid.,  Handb.,  1845.)  DiSers  froni  hessite  in  gold  teplaoing  much.  of  the  ailver.  H.=2-6. 
G.=8-72  — 8-8E,  Petz;  9—9-4,  Küatel  Oolor  between  steel-gray  and  iron-blaok,  sometimea  with 
paTouine  taraish.  Streut  iron-blaek.  Britüe.  ComposiÜon  AnTe+-HÄgTe,  Peta:  AnTe  +  S 
Pate  (1.  c) ;  2-^  Qenth  (Am.  J.  Sd.,  IL  sIt.  310) ;  5,  Küstel  (ib^ 


1.  Kag 


5.  Stanislaus  mine 
Oecurs  at  tbe  localitlea  sl 


40-60 
orea  of  tellnri 


lB-26,  Fe,  Pb,  S  ft-.=100  Petz. 
25-03=100  Genth. 
25-60= 100-14  Genßi. 
24 ■97  =  100  Genth. 
24-80=100-80  KÜBtel, 


vertical  i-S,  i-Z ;  domea, 


B9.  DALEMINZITE.    Daleminzit  Breiih.,  B.  H.  ZI«.,  sxi.  98,  1862,  sxü.  44,  1863. 

Orthorliombic,  and  isomorphous -with  chalcoeite:  7  A /=116°.     Occm'- 
ring  planes  0, 1,  i-i,  2-ä,  l-J- 

H.=2-2-5.    G.=7-044-'r-049,   Physical  cbaraeters  like  those  of  argentite. 
Comp, — Ag  S,  or  aame  as  for  argentite,  it  being  the  saine  ohemical   Compound  undor  ^t 
oi-thorhombio  form. 
Pyr.— Saroe  as  for  argenUte. 

Obs. — From  the  Himmelfahrt  mine  near  Freiberg.    Much  resemblca  etephanite. 
Named  from  Dalmiuzien,  the  aneient  name  of  Freibecg. 
Akanthlte  is  also  orthortombie  Eulpliid  of  süver,  but  of  verj  different  »nglea. 

60.  AOANTHITE.    Akanthit  Zenng.,  Pogg,,  igv.  462,  1 8S5. 

Ürthorhombie.  /a  7=:=110''  54' ;  Ö  A  1-5=124°  42' ;  a:l:  c=l-4442 : 
1  ■  1-4523.  Observed  planes :  as  in  f.  77,  with  also 
fj?,  f-«3,  i^l,  H  2-ä,  8-*?;  octahedral,  J,  J;  -^ 
fB;  f i;  204?;  4-ä,  fä,  1-ä,  ^,  .yL-U?  (Dauber). 
ÖA  14=135^  10';  Oa1=1W°W;  C*A|-ä=140° 
40',  i-i  A  2-3=138°  33',  i-l  A  J^lSl"  33',  1  A  1,  over 
l-l,=88''  3'  (obs.)  1  A  1-?=150°  31'  (ohs.)  1  A  /  = 
140°  18',  l-iA-^i=145''  18',  l-lAl-l,  over*-L=110'' 
36'.  Twina :  composition  parallel  to  l-l.  Orjstals 
nsnally  al ender- pointed  prisms.    Oleavage  indistinct, 

H.=2-5orunder.  G.=7-16-7-33;  7-16-7-236, 
from  Freiberg;  7'188— 7'326  from  Joachimsthal, 
Lustre  metalhc,  Color  iron-blaet  or  like  argentite. 
Practuro  uneveii,  giving  a  shining  surfaca    Sectile. 

Oomp. — Ag  S,  or  like  ai^entite.  P.  "Weaelaky  obtained  (J,  pr. 
Ch,,  lixsi.  48^)  from  a  Freiberg  apocimen  86-71  silver,  12-70  aul- 
phnr:  frum  a  Joaohimsthal  apedmen,  87-4  sÜTer. 

Pyr.— Same  aa  for  argentite. 
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Obs. — At  Joaohimsthal,  witli  pjrite,  argentitc,  ad         te  y  on  quarta;  alao  at  the  Him- 

melffirst  mine,  near  Freiberg  in  ßasony,  along  wi  h      g  d   tephanita.    The  cryatala  are 

parollel  witli  liioae  of  atromeyeriie  wlien  1-i  ia  mad  A  J'=110''  38',  and  /-i  a  1-i 

=  89°  40';  white  In  stromeyerite  theae  anglea  ar       9     5       d  1-4=91°  44';  and  twins  are 

compounded  parallel  to  /  in  each.  On  cryat.,  se«  H.  Dauber,  Ber.  Ak.  'Wien,  xiiix.  686.  The 
priams  1-i,  and  /,  correapond  nearly  in  angle  to  the  twining  form  f-t  of  ohalcooite. 

The  OTB  aji^yzed  by  W.  0.  Taylor,  and  referred  by  bim  to  stromeyerite,  may  belong  to  acan- 
tliite,  aa  euggeBted  hy  Keongutt;  tat  ttiB  oan  bo  mada  cortain  only  by  asoertainii^  ita  cryBtal- 
line  form. 

61.  OHALOOOITH.  .^  ruäe  plumbei  ooloria  pt.,  Germ.  Eupfei^aaerz,  Ägric,  Interpr.,  461, 
1546.  Eoppar-Olaa  pt.,  Cuprum  Titreiiat,  Wall,  283,  1741.  CuiTTe  ritreai  JJ-.  Tri  Wall.,  L 
B09,  lt53.  Kopparmalm,  Cuptum  sulphure  mineraliaatum  pt,  Orcmst.,  114,  11B8.  Vitreons 
Copper,  Sulpliurat  of  Copper.  Cuiyro  anlfure  Fr.  Kapfei^lanz  Gsrm.  Copper  Glanee.  Ohal- 
eosine  Bmd.,  Tr.,  ü.  408,  1832.  Oyprit  Otodc,  gyn.,  1847.  Eednithite  Mxl,  Min.,  1849. 
Kuprein  £rdih.,  B.  H.  Ztg.,  xiii.  35,  1863. 
Digenit  Bräth.,  Pogg.,  lii.  613,  1844.    Carmenite  ff.  ffoftw,  B.  H.  Ztg.,  isiv.  8G,  1885. 

Orthorhombic.  JA  7=119°  35',  O  A  1-1=120°  6T  ;  a:h:  c=l-667e  : 
1  : 1-7176.  Observed  planes :  0 ;  vertical,  2,  i-i,  i  l,  i-^,  «-S ;  domea,  %-l, 
44,  1-i,  |-i,  ^-i ;  octaheural,  \,  |-,  1,  4. 

0  A  ^=147"  16'       O  A  f i=147°  6'        Oh  1-1=150°  52' 
0  A  |-=136    ^         0  A  24=117    16     i-i  A  z-3=120  25 
ÖA1=U7    24         ÖA4-z=124    30        1  A  1,  niae.,=126  56^- 


Clcavage :  I,  indistinet.  Twins :  (1)  compOBition-face  I,  producing  hex- 
agonal,  or  etcllate  forms  (Icft  half  of  f  80) ;  (3)  composition-fa^ie  ^i,  a  eruci- 
forin  twin  (f.  80),  crossiiig  at  angles  of  111°  and  69° ;  (3)  (f.  81),  a  crnciform 
twin,  having  O  and  Jof  oneciyetal  parallel  i'espectivelj' to  m  and  (?of  the 
other ;  (4)  c.-face  J.  Alao  massive,  structuTe  granulär,  or  compact  and  im- 
prahle, 

H.=2-5~3.  G.=5-5— 5-8;  5-7022  Thomson.  Lnstre  metaUic.  Color 
and  atreak  blaekish  lead-gray ;  often  tamiehed  blue  or  green ;  streak  some- 
times  shining,     Fractnre  eonchoidal. 

Comp. — eu  S=8ulphur  90*2,  copper  19-8=100.  Analyses  r  1,  Ullmann  (Syst.  tab.  Uebera., 
24S);  2,  a,  ScheereT  (Po^,,  Ixv.  290);  4,  Sclinabel  (Bamm.  4th  Supp.,  121);  6,  C.  Bedii  (Am.  J. 
Sd,,  n,  xvifll);  6,  7,  WUcaynaky  (Ramm.,  5tli  Suppl.,  151,  and  Mia.  Ch.,  991);  8,  P.  Collier 
(private  contrib.): 


I.  Teilemark,  Norway,  G.— 
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0'28=99-TGSi. 

1-26,  gi  2-l)0=9S-49  Sehnabel. 


■38        79-42        0  33,  AgO-ll=100-12  CoUler. 


S.  TcUemark,  Worway,  G.=5-52I 

4.  Siegen,  massive 

5.  Mt.  CatiDi 
e.  Chili 

1.  Montagone,  Tusaauy 
8.  EriEtol,  Ct.  20' 

Pjrr.,  etc. — Yielda  noOiiag  volatilo  in  tbe  cloaed  tube.    In  ti      _ 
fumes.     B.B.  on  charooal  melta  to  a  ^obule,  wMch.  boila  with  spirting ;  witb  soda  is  raduced  to 
metallic  copper.     (joluWe  in  nildo  aoid. 

Obs. — Corowall  afibrda  splendid  crystals  where  it  oeeurs  in  veins  and.  heda  with  other  eres  of 
copper,  and  espeiäBlly  near  St.  Juat.  It  oeeurs  tüso  at  Fasanetburn  in  Haddingtonahire,  in  Ayr- 
aWre,  and  in  Eair  Island,  Scotland.  The  compact  and  masaive  Tarietiea  oocur  in  Siberia,  Heaae, 
Saxouy,  th©  Bannat,  etc.;  Mt.  Oatiui  mines  in  Tuscany;  Menoo,  Peru,  Bolivia,  Chili  Heor 
Än^a,  Tuscany,  a.  crystal  haa  been  obtajned,  we^hing  half  a  ponnd. 

In  tha  United  States,  compact  varietiea  oocur  in  tbe  tad  aandatoce  formaüon  at  Simabury  and 
Chestiire,  Conn. ;  also  at  Sdiuyler'g  mines,  N,  J.  Bristol,  Oonn.,  afforda  large  and  bntlianl 
crystals,  £  19-81;  flg.  80,  a  crystal,  witli  its  strise  and  irregiilftrities,  compounded  by  two 
different  methods.  Anothor  crystal  haa  a  small  octaliBdral  plane  aituated  obliquely  upon  the 
int^raeution  of  1,  i,  and  adjoining  tha  brachydiagonal  secäon,  which  is  probably  the  plana  ^S. 
a-i  A  a-ü  in  tbe  Bristol  crystals =125°  43'.  In  Virgima,  in  the  United  StateB  copper  mine  diatriot, 
Biue  liidge,  Orai^a  Co.  Between  Newmarket  and  TanaytowD,  Maryland,  eaat  of  the  Monooacey, 
with  chalcopyrite.  In  Arizona,  near  La  Paz;  in  N.  W,  Sonors.  In  Mevada,  in  "Waslioe,  Hum- 
boldt, Ohurehill  and  Hye  Coa. 

The  Afgent  ea  ^s  or  Gninre  spidforTiie  of  Haüy,  wMch  is  merelj  vegetable  matter  imprognatad 
with  this  ore,  ocours  at  Frankenberg  in  Hoaais,  and  alao  Maboopeny,  Penn. 

Under  liia  name  Owprems,  Breithaupt  separates  the  larger  part  of  the  speoimens,  rcferred  to 
chalcocite,  on  the  ground  alleged  that  tnay  are  hsxagimal  iustead  of  orUiorhombic,  and  haye  a  loner 
spedfio  gravity.  He  givea  for  the  angle  between  ttie  base  and  a  pyramidal  i^ce  111°  63'  approsi- 
mately,  aud  G.=5-B— B-68e  of  the  näneral  ftom  12  different  locaiitiea.  He  dtes  Soheerer's  two 
analysea  above  of  the  Tellemark  mineraL  Other  localities  mentloaed  are  Kongshei«  in  Norway ; 
near  Freiheit  Sadiadorf,  Deutsoh-Neudorf,  in  Saxony ;  Schmiedebai^  in  Silesia ;  Hettstedt  and 
Sangcrliausen  in  Thuringia ;  near  Siegen ;  Mt.  Catini  in  Tuscany ;  Bosgolovsk  in  Siberia ;  Ka^a- 
linak  Steppea  in  Orenbei^i  Comwall;  Eleocora  and  Olrique  in  Meiioo;  West  Coast  of  Africa. 
Breitbaopt  is  certainly  in  error  with  regard  to  the  Comwall  mineral,  as  tha  meaaureinonta  of 
Phillips  and  otliets,  and  recently  of  Maakelyne  (in  a  letter  to  the  author),  concäuaiToly  provo ;  and 
probably  in  error  througtout. 

Bcudaut'a  name,  cliokosvae,  hns  priority.  We  dliaoge  tlie  termiiuition  ine,  whioh.  ought  to  be 
out  of  the  seience,  and  subaKtute  c  for  s.  Chakiie  (j^aXsinf  in  Greek),  Aristotle'a  name  for  tbe 
oommon  ore  of  Cyprua,  cannot  be  employed  in  modern  mineralogy,  becauao  it  liaa  the  same  pro- 
nuneiation  witi  aäsüe.  But  with  the  added  syllablc,  used  above,  thia  objection  does  not  hold. 
Moreover,  Üie  word  Uins  altered  doea  not  imply  an  identily  of  the  species  with  that  of  Gypraa, 
about  wMdi  there  is  yet  rauch  doabt. 

Alt. — Ocours  altered  to  chalcopyrite,  bornite,  oovellite,  melaconite. 

Specimens  are  often  penetrat«d  with  the  corelUte,  or  indigo-copper,  reaulting  from  the  altera- 
tion.  |A)  Digmils  of  Breitbaupt  (1,  c)  ia  probably  amineral  of  thia  kind.  Plattner  obtained  B.B., 
70*2  of  copper  and  0'24  of  ailver,  whenee  the  formula-6uS  +  2-euS',  mating  it  a  Compound  of 
1  chalcooite  +  a  coveUite.  Looalitiea  montionad  are  Sangerhauaen  io  Thuringia;  Szaska  in  Tran- 
aylvania;  in  the  Goremment  of  Orenburg;  Platten  in  Bohemia;  Angola,  W.  Coast  of  Afrioa ; 
Cbili,  with  cuproplumbite. 

(B)  Oanmniif:  of  Hahn  (1.  c),  from  Carmen  ialand,  in  the  Gulf  of  California,  approaehes  digenite. 
It  is  an  impure  chalcocite,  containing  yisibly,  as  the  author  flnds  afler  personal  examination,  muob 
eoYollite.  Hahn  analyzed  the  mass  by  ärst  aaparating  into  two  parta,  one  soluhle  in  muriatic 
acid,  and  tlie  other  not ;  and  the  former  was  then  analyzed,  and  the  eompoaition  obtained  giTen  aa 
that  of  carmenitei  it  was  S  26-22,  Sb  O-Sl,  Cu  1I'30,  Fe  1-37,  Ag  0*05,  gangue  0-T7  =  100't>8, 
oorreaponding  to  1  ohalooctte  + 1  eovellite. 

(G)  IlARKisiTB  of  Shepard  (Eep.  on  Canton  Mine,  dted  in  Am.  J.  ScL,  IL  siii.  256  and  Pratt 
Am.  J.  Sei  IL  uül  409),  iVom  Canton  mine,  Georgia,  and  laWr  found  at  the  Polk  Ca  copper 
minea  in  Eaat  Tenuessee,  is  chaloodte  with  the  cloavage  of  galeua,  and,  aa  Genlh  liag  proTed,  is 
paeudomorphoua  aiter  galena.  Qanth's  many  analyaes  of  the  Tennessee  mineial  (Am.  J.  Sra.  IL 
issül  194)  Show  a  Variation  in  oomposition  from  fcat  of  ciialoooite  to  that  of  a  miiture  with  27 
p.  c.  of  galena.  Unaltered  galena  has  been  obaerved  within  crystals  of  harriaite  both  at  the 
Georgia  and  Tennessee  localities.  Ite  color  ia  dark  lead-gray  and  bhiish-blaok.  As  Beutb 
obserTes,  it  is  related  to  Üie  ao-ealled  cuproplitmiile  (p.  43). 
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62.  STROMETBRITE.  aiberkupfcrglana  Hamm.  &  Strom.,  GsL  Ana.  Gott.,  iL  1249,  1316 
Ai^eat  et  euivre  Bulfure  Boaman,  Cat.,  213,  181 T.  Sulphuret  of  SUver  and  Copper.  Argentif- 
erous  Sulphuret  of  Coppor.  OniTre  Bulftir^  argeiititöre  Fr.  StcomoyeriDe  Bead.,  Tr.,  ii.  410, 
1833.    Stromeyerita  Shsp.,  ii.  Sil,  1835. 

Orthorhombic ;  iaomorphous with clialcocite.  Za/— 119°35',  Observed 
planes  0,  *-i,  ^t,  -J-;  (?AJ=154°  16',  Oa^4—165°T.  Also  massive, 
compact, 

Ii.  =  2-5— 3.  G.=6'2— 6'3.  Lustre  metallic.  Oolor  dark  steel-gi-ay. 
Streak  Bhining,     Fractnre  subconchoidal. 

Comp. — (Ag-eu)9,or  AgS  +  6uS=SnlpImrl5-8,  ailver  53-1,  oopper  31*1  =  100.  Analjses;  1, 
W.  J.  Taylor  {Proo.  Ao.  Philad.,  N"ot.,  1859) ;  3,  Stromeyer  (Schw.  J.,  xii.  335) ;  3,  Sandec  (Pogg., 
sJ.313);  4— 1,  Domeyko  (Ann.  d.  M.,  IT.  ÜL  9) ;  8,  9,  P.  CoIlier(privatB  tontrib.): 


Copiapo 

ie-35 

69-59 

11-12     2-86-99-92  Taylor. 

Sohlaugenberg,  Silwrla 

IB-782 

52-272 

EudelBtadt,  Sileäia 

15-92 

52-Tl 

30-95     0-24-99-82  Sander. 

8.  Pedro,  CMli 

11-83 

28-T9 

63-38   =100Domeyko. 

Catemo, 

1993 

24-04 

53-94    3-09=100  Domeyko. 

20'53 

60-58     2-31  =  100  Domeyko. 

21-41 

12-08 

63-98    2-53  =  100  Domeyko. 

19-44 

14-05 

64-02     0-48,  Hg  1-30=99-29  CoU 

" 

19-41 

1-42 

12-T3     0-33=99-89  OoUior. 

Domeyko'a  anslyaos  indicate  a  large  proporöon  of  the  copper  sulphid,  Ho.  4  coutaitimg,  along 
with  Ag  S,  HS  Rammelaberg  showa  (Mia.  Obam,,  54),  9  eu  S ;  B,  6  eu  S ;  6,  4  eu  9  ;  7,  S  fti  » 
Taylor'a  analyaia  corresponds  to  (Ag,  €u,  Fe )  S. 

Pyr.,  etc.— Euaea,  tut  giyea  no  sublimato  in  tha  olosed  tube.  la  ibs  opea  tube  aulpturoua 
fameB.  B.B.  om  charooal  inO.F.  fusas  U>  a  semi-maMeaWe  globule,  whioh,  treated  with.  tbe  fluxes, 
reaota  atron^  for  copper,  aod  cupelled  wilii  lead  glvea  a  Äver  globule.    Solnble  in  nittio  aoid. 

Oba.— Found  aaaociated  with  (äialoopyrite  at  SoMai^nbei^,  near  Kolyram  in  Siberia ;  at  Eu- 
delatadt,  Silosia ;  also  in  Chili ;  at  Combavatla  in  Peru ;  at  Heintealman  mine  in  Arizona. 

Hamed  after  Stromeyer,  by  wbom  th©  mineral  was  üist  analyzed  and  eatablishad. 

63.  STERNBBRGITE.  Sai±,  Ttans.  Eoy.  Soc,  Ed.,  1827,  and  Brewat.  J.,  vii.  342. 

82  Orthorhombic.  iA/=:119''  30',  0  A  l-i^l^i"  49', 

B.  &  M,;  a:h:c=l-i379:l:V1U5.  ÖAl  = 
r^yl^l",  ÖA2=106''  43',  ÖA2-i=120°  48'.  Sti-is3 
L-^  of  0  macrodiaffonal,  of  sides  horizontal.  Cleavase : 
basal  highly  eminent.  Commoiily  in  implanted  crystals,  forming  rose-hke 
or  fan-hke  aggr^ations.     Sonietimes  Compound  parallel  to  I. 

H.=l— 1-5.  «.=4-215.  LuBtreof  0  brightly  metallic  Colorpineh- 
beck-brown,  oecasionally  a  vlolet-blne  tamieh  on  1  and  2.  Streak  black. 
Opaque.  Tliin  laminffi  flexible  ;  may  be  smoothed  down  by  the  nailwhen 
bent,  like  tin  foil.     Leavea  traces  on  paper  Hke  plumbago. 

Comp.— Ag  S  +  3  Fa  S  +  Fe  S==:4  {i  Ag+f  Fe)  S  +  Fe  8»=SnIphur  30-4,  ailver  34-3,  iron  35-4 
=  100.  Ratio  of  sulphur,  iron,  and  aüvev  mora  eiactly  6:4;  1.  AnalysiB  by  Zippa  (l'ogg.,  isvii, 
690): 

Sulphur  30-0        Silver  33-2        Iron  36-0=99-2. 
Pyr.,  etc. — In  the  opon  tubo  sulpiurouB  fiimes. 
to  a  magnetic  globule,  tbe  aurfai»  of  which  shows  s 
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aiaT,  trsated  with  tho  fluiea,  g^yes  reaction  for  iron  ]  on  charcoal  jields  a  gloljale  of  metallio  silrer. 
boluble  m  aqua-regia  with  Separation  of  sulphut  anii  oWorid  of  aliver. 

Obs  — Occura  with  ores  of  ailver,  partioularly  pyrai^^yrito  and  stephanite,  at  Joachimatial  in 
Eoiicmia,  and  JohaangoOTgenatadt  iii  Saiony.    Hamed  after  Ctount  Casper  Sterabei^  of  Pragiie. 

The  Flexible  süver  ore  (Arge/U  iidfure  _/!ea6(e  Bouro-,  Biegaamer  Säberglanz)  from.  Himmefef  ürat 
mine,  near  Preiberg,  is  referred  Lere.  Aoiairding  to  Brooke  &  Miller  tlie  flgure  by  Phillips  is  a 
dislort«d  flgure  of  ai^ntite. 

The  angles  of  storubergite,  above  giTon,  are  &oin  verj  perfeet  cryatala  in  Mr.  Broobe's  colleo- 
tiOQ,  whieh  were  formerly  in  the  posäeasion  of  Gönnt  Bonrnon  (B.  &  M.,  p.  180).  The  plana  2-iia 
on  the  e(%e  of  0  A  j-I ;  aud  beaides  thia,  tliete  is  anoUier  10-i,  reprosentod  by  ttieae  authora,  with 
alao  the  cmcrodame  6-^  and  the  pyramid  2-L 

64.  CINNABAR.   K'n^äeapis  (fe.B^sin)  Th^hr.  'Afiin"  Dioscor.  Mmmm  Yiiruv.,  Flm,  Mioiiua 
naiivum,   ffsnn.  Bei^ainober,  AgHc,  Interpr.,  466,  1546,     Oinoabar;  Sulpburet  of  Merouiy. 
Zinnober,  Schwefelquecksilber,  Merkur-Blende,  Oerm. 
Ehombohedral.    äaS=92°  36',ÄA  0=127°  6' ;  ffi=l-14i8.     Obsei-ved 

planes  :  rhombohedrona,  ^,  i,  |,  f,  l,  f,  f,  B,  |,  4,  Y,  3.  ¥>  *>  l,Y'  ^'  "^' 

-4,  -2,  -i#,  -S,  -|,  -i,  -i,  -J>  -1- ;  pyramids,  22,  62 ;  sealenohedroü  ^' ; 

and  also  0,  I.     Aleo  granulär,  massive ;   sometimee  forming  superficial 


(9A-^=146°33'  f  Af=101°58' 

Oa|=138   36  |Af=110      6 

ÖAf=133   24:  (?a7=90 

ÖA2=110   43  Za/=120 

■   ÖA2=  n   48 
Cleavage :  T,  very  perfeet.     Twins :  composition- 
faee  0. 

H.=2— 2.5,  G.=8-998,  a  cleavaHe  variety  from 
Neumarktel.  Lustre  adamantine,  iadining  to  metal- 
Kc  when  dai'k  colored,  and  to  dull  in  friable  varietiea. 
Color  eoühineal-red,  often  inclining  to  brownish-red 
and  lead-gray.  Sti-eak  scarlet,  Bubtransparent,  opaque.  Fi-aeture  snbcon- 
dioidal,  uneven.  Seetile.  Polarization  cireular,  Ordinary  refraction  2-854, 
extraordinary  3'201,  DescL 

Var. — 1.  Ordmory:  either  (a)  crystaJüssed;  (6)  masHve,  granukr,  or  compact  [  bright  red  to 
reddish-brown  in  color ;  (ol  earthy  and  bt^M  red, 

2.  Statte  (Queckailberleberera  and.  Queokailberbraadera,  Germ.,  Inflammable  dnnabar),  of  a 
Uver-brown  color,  with  aoinetimea  a  brownish  atreak,  oeonisionBlly  alaty  in  stracture,  though  com- 
monly  granulär  or  compact.     Oinnabar  miied  with  an  oj^anlc  snbatanoB  callad  idriali'ne  (q.  v.) 

The  corailiTiers  of  Idria  is  a  ourved  lamellar  yariety  of  hepatic  oiunabar. 

Comp. — Kg  S  (or  Hg' 8')=Sulphur  13-8,  quiokailver  80-2=100.  Somatimea  impure  from 
day,  0^  of  iron,  bitiimen.  Analyses  :  1,  3,  Klaproth  (Beitr.,  W.  14) ;  3,  John  (John'a  Oh.  TJnt, 
L  252);  4,  5,  Sohnabel  (Ramm.,  4th  Suppl.,  269);  6,  A.  Bealey  (J.  Ch,  Soc,  iv,);  1,  Elaproth 
{Beitr.,  iv.  24) : 


14'25    85'(IO=S9-25  Klaproth. 

2.  Japan  liK    84-50=99'a5  Klaproth. 

3.  "  It-B      18-4,^0  l-T,  SlO-1,  Öal'3|  Hn  0-2=100  John, 

4.  Woatphalia         13-6T     86-79=100-46  Schnabel. 

B.  Welalar  18-13     84-56,  gangue  l'02=99-35  SobnabeL 

6.  California  11-38    69-36,  Fe  1-23,  Öa  1-40,  äl  0-ei,  Klg  0-49,  8i  14-30  Bealey, 

7.  Idria,  hepaUc       18-75    81-80,  Fe  0-3,  äl  0-65,  Cu  0-02,  Si  0-05,  C  3-3=S9-37  Klaproü. 
Pyr.— In  the  cloaed  tnbe  a  black  aublimate.    Oarefully  heated  in  the  open  tube  givea  aulphur- 

oua  fumea  and  metaüie  marcury,  condensing  in  minnte  glohules  on  Üie  ooid  walls  of  the  tube. 
B.B.  on  charcoal  wholly  Tolatile  if  pure. 
Oba. — CSanabai  oocurs  in  beda  in  alate  roeka  and  shales,  and  rarely  in  granite  or  porphyry.     II 
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haa  lieoE'observed  in  veins,  witli  oreB  of  iron.  Tue  Idria  mines  are  in  tlie  Oaiboniferoua  rorma- 
tion ;  thoae  of  New  Almaden,  Oalifomia,  in  partially  altered.  CretaeiiOuB  or  Tettiarj  beda, 

Good  ctjstals  occur  in  the  coal  formations  of  Moachellandsbei^  and  Wolfatein  iu  the  Palatinate ; 
also  in  Japan,  Mexico,  and  Brazil.  The  raost  impoitaut  European  Ijods  of  tliis  oreare  at  Almaden 
in  Spain,  and  at  Idria  in  Oarniola,  where  it  ia  usually  masBive.  It  occurs  at  Reichenan  in  Upper 
Oarinthia  ]  in  beds  traverBing  gneisa  at  Dunbrawa  in  Transylvania ;  in  M^iywiicke  at  Windisdi 
Kappel  in  Oaiintliia ;  e.t  Neumarktal  in  Cajniola ;  at  Bipa  in  Tuscany ;  at  Sohemnitz  in  Hungary ; 
iu  the  Urals  and  Altai ;  in  China  abundanHj,  and  in  Japan ;  San  Onofre  and  elsewhei'e  in  Mexico ; 
at  Huanoa  Velica  in  Southern  Peru,  abundant ;  iu  the  Prorinces  of  Coqviinibo  ;  Copiapo  in  Chili ; 
formii^  eitenaive  minea  in  California,  in  the  oonst  ranges  at  different  pombs  from  Clear  lake  in  tha 
north  (near  whioh  there  ia  a  vom  in  a  bed  of  sulphnr)  to  San  Luia  ObiBpo  in  the  soutb,  tbe  prin- 
cipal  minea  in  which  r^on.  are  at  Uew  Ahnaden  and  the  vicinity,  in  Santa  Clöa  Co.,  about  tiO  m. 
S.S.B.  of  San  Erandsco.    Also  in  Idaho,  m  limeatone,  abundant. 

This  ore  is  the  sonrce  of  the  mercury  of  commerce,  öom  whiob  it  ia  obtained  by  Sublimation. 
When  pure  it  ia  identical  with  the  manufactured  vermüion  of  commerce. 

The  abo're  flgure  ia  from  an  elaborate  paper  by  Sehabua,  Ber.  Ak.  Wien,  Tt  6S, 

The  name  Oinnabar  iB  supposed  to  come  from  India,  wbere  it  ia  applied  to  the  red  resin,  drag- 
on'sblood.  The  native  cionabar  of  Theophraatus  is  true  einnabar;  he  apeaks  of  its  affording 
quicfcBilver.  The  Latin  name  of  dnnabar,  miaiwn,  Ib  eow  given  to  red  iead,  a  substance  whioh 
was  eorly  uBed  for  adalteraläng  cinnabar,  and  ao  got  at  laBt  the  name.  It  baa  been  aaid  (King  on 
PreoiouB  Stones)  that  the  word  mi«a  (miniera,  Ali.)  and  iMneraloome  &om  the  Latin  for  qniokaUve)' 
mine,  mimm'ia  (Fodina  nuaiaria). 

65.  TIEMANMITB.    ScIenquecksÜber  JKöra,  Sohw.  J.  liv.  223, 1823.    Selonid  of  Morcury. 
Belenmeronr,  Tiemannit,  Narnimn,  Min.,  426, 1855. 
Massive  ;  compact  granulär.     Cleavage  none. 

H.=2-5.  G.  =  7-l-7-37,  ClausthS;  7-27*,  fr.  Tilkerode.  Ltisti-e 
metallic.     Color  steel-gray  Ix)  blackish  lead-gray. 

Comp. — Selenid  of  mercury.  Perhapa  Hg  Se=Sel6nium  28'4,  raerouiy  71'G=100;  but  tlie 
analyaeB  correspond  mosüy  to  Hg"  S6''=Seleniam  24*8,  mercury  16-2=100.  Anal.  4  gives  Hg^' 
Se".  Analyaes :  1,  2,  Kerl  (B.  H.  Ztg.,  18B2) ;  3,  Eanunelsbei^  (Po^.,  Ixxisiü.  39) ;  4, 
Sdiulbä  (Eamm.  Min.  Ch.,  1010): 

Hg 


.  Zoi^ 

21-2T    0-36    65-52,  quarta  10-2'=99'5T  Kerl. 

.       ■' 

24-06     0-12     12-26,        "         2-86=99-14  Kerl. 

.       " 

35-5     14-5=100  (quartzexoluded)Iiam 

i.  Tilkerode 

23-6]     0-10     14-02=9S-33  Sehulia. 

Pyr. — Decrepitatea  in  the  dosed  tube,  and,  when  pure,  enürely  sublhnaa,  giving  a  blaek  aub- 
limate,  with  the  upper  edge  reddish-brown ;  with  aoda  a  aublimate  of  metalUc  mercury.  In  the 
open  tube  emita  tJie  odor  of  Belenium,  andfotms  a  blackto  retldiab-brown  Sublimate,  with  aborder 
of  wbite  Belenate  of  merouiy,  the  latter  aometimea  fusing  into  drops.  On  charcoal  volatilizes, 
eoloring  the  outer  flame  azure-Wue,  and  giving  a  lustroua  raetalüc  coaüi^. 

Obs.— Occurs  with  chalcopyril«  near  Zoi^  in  the  Hara ;  at  Tilkerode ;  near  Ciauathal ;  in 
California,  in  the  vidnity  of  Clear  lake.    Named  afler  Hie  diacoverer,  Tiemann. 

A.  Osornim  of  Haidingei- (Ss/eMcAiü^eigMec4s;ffier  H.  Eoae,  Merfcurglanz  Breith.,  Ohar.,  1832), 
from  San  Onofto,  Mexico,  ürstmadeknownbyDelEio,iaeith6i-a  Compound  ormixture  of  aelenid 
and  aulphid  of  coppcr.  H.  Eobc  obtained  (Pogg.,  xlvi.  315,  1839)  i'f,  6-49,  8  10-30,  Hg  81-63= 
98-!2|  eorresponding  to  Hg  8a +  4 Hg  S.  It  la  a  üne  granulär  ore,  of  a  dark  lead-gray  eolor,  shin- 
ing  when  rubbed.     G.=5-56,  Del  Rio;  powder  soils. 

66.  MILLEHITE.    Haarkies  {as  a  rar.  of  Schwefelkies)  Wem.,  Bei^LQ,  J..  383,  1189 ;  {Fr. 

Johanng.)  Eofmann,  id.,  115,  IMl.  Fer  sulfur^  capülairo  {aa  a  var,  of  Pyrite)  K,  Tr.,  iv.  IBOl. 

OapUIary  Pyritea.     Gediegen  Nickel  ffloj»-.,  Beitr.,  v.  231,  1810.     Schwefelnickel  .Be«!.;  Arf- 

«edsBji,  Ac.  H.  Stockb.,  1 SS2,  421.   Nioiielliies  Germ.    Sulphuret  of  HiokeL    Niekel  sulfar^  I^. 

Harkise  Bmd.,  Tr.,  ü.  400,  1E32.    Capilloao  Chapmam,  Min,,  1B5, 1843.    Millerit  Haid.,  Handb^ 

661,  1845.     Triohopjrit  Qlock.,  Sjn.,  43,  1841. 

KhomlDohedral.  ÄAÄ=144°  8',  Miller.  _  o=0-32955.^  Observed 
planes:  rliombohedral  S,  — 1,  2,  — i,  —3;  prismatic /,  «'-2,  *-f ;  jffiAX= 
110°  50', /a3=138°  47','^A^=161°  22'.  ÖA_ffi=lÖ9°  10'. 
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;  rhomboliedral,  perfeet.     Usual  m  eapillary  cryetals.     Harely 
in  coluranar  tufted  coatings,  partly  Bemi-globnlar  and  radiated. 

H.=3— 3-5.  G.=  i-6— 5-65;  5-65  fr.  Saalfeld,  Bamm. ;  4-601,  fr.  Jo- 
acliimsthal,  Kenneott.  I^ustre  metallic.  Color  brass  yeÜow,  inclining  to 
bronze-jellow,  with  often  a  gray  iridescent  taruieli.  Streak  bnght. 
Brittle. 


1.  34'26     6<f35    —    =9e'61  Arfrodson, 

2.  SaalfeU  35-13     61-34  1-13     I'U^IOO  Raram. 

3.  Gap  mine,  Pa.  S5-14     63-08     0-58     0-40     O-Sl,  gai^ue  0-28=100-35  G. 

A  partly  altered  millerite  afforded  Geath  (L  c.)  S  33-60,  Ni,  Co  S9-96,  Fe  1-33,  Cu  4-63,  gangue 
0-04=100-05. 

Pyr.,  etc. — In  fhe  open  tube  sulplinrous  ftimes.  B.B.  on  ohareoal  tases  to  a  jjlobule.  Wten 
roaated,  gives  irith  boras  and  Salt  of  phosplionis  a  violet  bead  in  O.P.,  becommg  gray  in  R.P. 
from.  redueed  metallic  niokel.  On  ohareoal  in  R.P.  llio  roaated  mineral  giTes  a  coherect  met^io 
iBa,ss,  attraotable  bj  (be  magnet.  Moat  Tarieties  also  ahow  tracos  of  coppsr,  cobalt,  and  iion  witli 
tho  fluies. 

Obs, — Opcura  in  eapillary  crystals,  in  tlie  cavitiea  and  among  crystals  of  other  minerals.  Fonad 
at  JoaehimBthal  in  Bohamia ;  Johaungeoi^enstadt ;  PrzibraEi ;  Eieoholsdorf ;  Andreasburg ;  Him- 
raelfaJirt  nüne  near  IFreibei^ ;  Marienbei^  in  Saiony ;  Comwall,  and  other  placea.  Near  Mer- 
thyr  Tydvil,  at  Dowlaia,  it  is  fonnd  in  regulär  orystais,  oooupying  oaTitiea  in  nodules  of  spathie 

Oecurs  at  the  Sterling  miae,  Antwerp,  N.  T.,  in  eapillary  crystals  with  apathio  irou  ;  the  la^^ast 
crjstal  yet  obsorved  was  aboat  a  fifth  of  a  line  in  diameter,  aod  in  some  cases  orystais  of  spathie 
iron  are  transflxed  by  the  oeedlea  of  millerite  {Am.  J.  SoL  IL  ix.  231) ;  in  Lancaster  Co.,  Pa.,  at 
Gap  mine,  with  pjrrholjte,  where  it  oecurs  in  coatings  of  a  radiated  flbrous  strnoture,  from  a  line 
to  a  third  of  an  inoh  thiek,  often  with  a  yelvely  Burfaee  of  crystals,  or  tofts  of  radiated  neelles. 

The  capülarij pyrites  {Haarkks)  of  Werner  was  tnie  millerite,  from  Johanngeorgeostadi,  accoid- 
ing  to  HolBaan  (Min.,  iv.  16S,  18L7).    Eut  eapillary  pyrite  and  marcasite  hare  sometimcs  gone by 


Sulphiä  oCiron  of  Meteorites.    Troilit 
183,  1E63. 

Eesembles  pyrrhotite.     Obsei'ved  only  massive. 

H.=4-0.  G.=4-r5-4-82;4-787,fr.  Seelasgen,Eamm.;  4-817, fr.  Sevier 
Co.,  Ramm. ;  4'75,  fr.  KnoxviUe,  Smitb.  Color  tomback-brown.  Strealt 
black. 

Comp.— Fe  S{orPe'S=)=Siilphur  36-36,  iron  63-64=100.  It  thus  dififers  from  pyrrbotite  in 
beleg  a  true  proWauIphld,  Analysea:  1,  J.  L.  Sniith  {Am.  J.  Sei.,  11.  xix.  156);  3,  Eammelsberg 
(P<^e.,  lixiv.  62)i  3,  4,  id.  (ib.,  cssi.  3ß5): 

S  Fe  M  Cu 

1.  Knoiville,  Tenn.  3.^-67  62-38  032  i?-.,  Si  0-56,  Cu  0-03=98-91  Smith. 

2.  Seelasgen  37-16  62-84  — =^100' ßamm. 

S.  Savier  Co.,  Teno.  36-39  62-65  1-96*  —=100  Kamm. 

4  "  "  36-64  61-80  1-66*'  —=100  Ramm. 

°  Exduding  impuriljes.    ''  With  some  cobalt 

Pyr.,  etc. — Same  as  for  pyrrhotite. 

Obs — Almost  all  iron  meteoritos  contain  thia  sulphid  of  iron  in  nodules  disaominated  more  or 
less  sparingly  through  the  mass. 

Ifamed  ^tar  Dominico  TroiÜ,  who,  in  l'!66,  deacribed  a  meteorite  that  feil  that  year  at  Albareto 
in  Modena,  and  which  contains  thia  epecies.  The  meteorite  resembles  much  that  of  Weston, 
Conn.,  in  general  appearacce. 
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:i35°  8';  «-0-862.     Observed  planes:   ö,  J,  ^,  1, 
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63.  PTHRHOTTTE.  Vattsotiea,  Pyritca  fuaoa,  Minera  hepatioai  pt.,  WalL,  Min.,  209,  212, 
1747.  Pyritoa  ec  prismesteiagonales  ^Ih-s*,,  Cat.,  l'J'72;  5oMrre.  de  Lialo'a  Criat,  m  243  1733 
Magaetisoher-Kies  Weni,,  Befgro.  J.,  383,  1789.  Magnetic  Pyrites  Swwan,  1716  M^üetio 
SiilpiiiiTot  of  iron.  MaguetMea  Germ.  Fer  sulfure  magaetique  Fr.  Leberl,iea  pl  Germ. 
LeberMes  Letnih.,  Haadb.,  685,  1826.  Leberkise  Beud.,  Tr.,  ii.  404,  1883.  Magnetopynte 
Glacker,  Griindr.,  1839.    Pyrrotiu  pt.,  Magaetischer  Pyrrotin,  Sreiü.,  J.  pr.  Ch.,  iT  266,  1835 

Hexagonal.     ö  A  1= 
1-2,  2-2,*-2. 

Oa1=90°. 
Oa  2=116    28 

Oleavage  :   0,  perfect ;  I,  less  so.     Oommonly 
massive  and  amorphoua ;  stiucture  granulär. 

H.=3-5— i-5.     G.=4-i— 4-68.     Lustre  metal- 
lie.     Oolor  betweeii  bronze-yellow  and  copper-  [ 
red,  and  subiect  to  speedv  tamieh.     Streak  aark 
grayish-blacK.    Britüe,    ^üagnetic,  being  attraet 
ablo  in  fine  powder  by  a  magiiet,  even  when  not  affecting  an  ordinary 


0  A  2-2==119''  53'. 
2A    2=136    52'. 


1A1=138M8'. 
/A  7=120. 


.  Orditutry.  G.  &.  Kongäberg,  4'B34  Keongott;  fr.  Eodenmaia,  4'546Schaffgotacli;  fr. 
4-680  ßamm. ;  fr.  XalaEtoe,  Mesioo,  4-664  Ramm. ;  fr.  Trumbull,  Ct.,  4'640  Hamm, 
las.  Q.  of  Klefra,  4-874  Berz, ;  of  Hilsea,  4-577  Ramm ;  of  öap  mine  4-543  Eamm, 
Comp^l)  Moatly  Pe'  S*'=e  Fe  8  +  Fe  S''=Siilpliur  395,  iron  60-5=100;  but  yaryiQg 
to  Fe=S'=7  FeS  +  Fe  S",  Fe' S^'^S  Fe  S+Fe  S",  Fs^  S"=9  FeS  +  Fe  8".  Tlte  apeiäea  ia  iso- 
morpboua  witb  Cd  S  (greenookite),  and  Frankenheim  wrota  the  formula  Fa  S;  jet  qo  native 
pyrrbotite,  oxcept  that  of  meteoritea  {Iroüäe).  gWea  thia  compoaition.  Beraeliua  found  that  on 
heaüüg  pyiite  it  was  reduced  to  Fe''  S*,  and  not  to  Fo  S.  Eammelabetg  obtained  in  the  aame  way 
Fe'  3^,  aud  the  other  ratios  of  pyrcbotite. 

Amilyaes:  1,  Stromeyer  (Gilb.  Ann.,  xvLü.  163,  309);  3,  3,  Plattner  fPogg-,  slvii-  369);  4,  5, 
Bertbier  (Ann.  ä.  iL,  UL  xi,  499);  fl,  H.  Eoae  (Pogg.,  slvii.);  7,  Scbaffgotsch  (Po^.,  1.  633) ;  8, 
Stromeyer  Q.  o.) : 

1.  Harz    2.  Braail    8.  FaMun    4.  Sitten    5.  Sitten    6.  Bodenra.    1.  BaTatia   8.  BarSgea 
Iron  40-15  .       40-43  40-22  39-0  4n-2  38-18  [39-41]  43-63 

Salphur      59-85  59-6S  59-72  61-0  59-8  60-52  60-69  56-37 


100-00  St.  100-08  P,      99-B4  P.      100-0  B.      lOO'O  B.         '  R. 
>WiLliö-82dlca=10ü-13. 
Ramraelsbörg  found  (Pogg,,  ciii.  337)  in  the  P.  of  Harzburg,  Fe  60-00- 
Trumbull,  Ct.,  61-03  (mean  of  8  anal.),  G.=4-64;  Harz  (Treseburg,  aame  s 
59-21,  G.=4-513.     For  oüier  aoalyses,  See  Uiddleton,'Pliil.  Mag.,  III.  jsyiü, 
nat  Ver.,  Bonn,  svf.  Isssv. ;  N.  de  Leuehtenberg,  EnlL  Ao.  St,  Pet-,  til  4öi 
Analyaes  of  nicooliferous  pyrrhotites ;  1,  Berzelius  (Jalireab.,  sxi,  184); 
Iyiü.318);  3,  Rammeisberg  (Min.  Cb-,  113) ;  4,  5,  6,  id.  (P<^g.,  cxiL  361); 
S  I^        Mi      Oo 


100  Seh.         100  St. 


.  Klefva 

38-09 

57-64 

^-04 

0-09,  MuO-22,  CnO-45-99-53I 

2.  Modum 

40-4G 

65-03 

V-Hl) 

,  Cu  0-40,-99-69  Schearer. 

.    ? 

39-95 

5B-90 

=101-45  Eamm, 

:.  Horbacli 

40-03 

55-96 

^-KH 

—99-85  Eamm.,  G.— about 

.  HUaen 

66-57 

^■^6 

-100  Eamm. 

.  Gap  Mine, 

l's. 

L38-59J 

55-82 

5-59 

=100  Ramm. 

Strecker  found  nickel  in  a  besagonal  pyrrbotite  from  Snarum  in  Morway  (B.  H.  Ztg.,  xvii.  304)l 

Pyr.,  eta — Unohanged  in  the  doaed  tube.    In  the  opea  tube  g^ves  sulphurous  aoid.     On  obar- 

coal  in  R.F.  fuses  to  a  blaok  magnetio  mass ;  in  O.F.  is  oonverted  into  red  oxyd,  whioh  with  fluxea 

givas  only  an  iron  reaction  when  pure,  but  many  varieties  yield  amall  amounta  of  niukel  and 

CQbalt.     Decompoaod  by  munatic  aeid,  Yfith  evolution  of  aulpliurotted  bydcogen. 
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Obs.— Oocars  at  Kongaberg',  Modum,  Snarum  Ililsen,  in  Norway ;  Elefra  in  Sweden. ;  Andreas- 
bei^  and  Trosebui^,  Harz ;  Bodenmaia  5n  Bavaria  ;  Braitanbmiin,  Fahlun,  Joachlmstiial,  H,  Tsi- 
gilsk;  Minas  Gsraes  in  Spmn,  in  lai^  tabular  oryatala ;  the  lavaa  of  Veauvius ;  Cornwall ;  Appin 
in  Argylaahire. 

In  iJ".  America,  in  Tennont,  at  Stafford,  Oorintli,  and  Shrewabury;  in  inany  partäof  Masgachu- 
Hetta ;  in  Comiecticul^  ia  Trumbull  with  topaz,  in  Monroe,  and  elsewhere ;  in  N.  York,  l^-  m.  If. 
of  Port  Henry,  Eaaei  Co. ;  near  Natura  Bridge  in  Diana,  Lewia  Co. ;  at  O'Neil  mine  and  else- 
wliere  in  Orange  Co.  In  N,  Jersey,  Morris  Co.,  at  Hurdatown,  olearable  massiTe.  In  PenoHyi- 
\  ania,  at  tlio  Gap  mine,  Lancuater  Co.,  niccoliferoua.  In  Tenneasee,  at  Duclctown  minea,  ebun- 
dant     In  Oanada,  in  large  veiua  at  St.  Jerome,  etc. 

Tlie  niCGolifarouB  pyrrhotilö  is  the  oce  that  afforda  the  most  of  the  niekel  of  commerco.  At  ttie 
Camden  niekel  worka  (N.  Jersey)  thia  ore  (from  the  Gap  mine)  ia  tbe  prineipal  one  nsed,  bat 
alooq  with  nioraliferoua  pyrite  andaomB  niUlerite.  Prior to  ]8ö4,  the  wboleamountof  pure  niekel 
madi  n  the  country  waa  not  ovar  100,000  Iba.  Since  then,  up  to  May,  IBÖl,  the  Camden  worka 
hive  turued  out  105,000  Iba.;  and  now  they  produce  at  tJie  rata  of  160,000  Iba  ayear(lettBr 
from  J  Wliarton,  Eaq.). 

Kamed  from  aafipäriK,  reddish. 

Alt. — Oooura  altered  to  pyrite  (G-.  Rose,  ZS.  G.,  t.  98) ;  alao  to  limonits  and  ald     t 

{&.)  Ekcbberith  -D.  Fories  (Phil.  Mag.,  IV.  iiii.  9,  1865).  Krcaberite  ia  a  atrongly  m^;n  t 
pyrite,  in  eopper-colored  erystals,  not  yet  analyaed,  whioh  Porbea  aaya  "  appears  t  be  p  paHy 
a  Bubaulphid  of  ipon."  The  reasons  for  thia  opinion  ate  not  slated.  Samed  aiter  P  Krceb  It 
WS3  from  between  La  Paz  Hud  Yungaa,  on  the  eaatsrn  slope  of  tho  Andes. 

69.  GREENOOKITE.    Greenoekite  Jimusm,  Ed.  N.  Phil,  J.,  zxriii.  390,  1840.    Sniphuret 

of  Cadmium  Comsl,  ib.,  392.    Cadmiiim-blende.    Cadmium  sulfunS  iV. 

Hexagonal ;  hemihcdral,  witli  the  opposite  extremes  disaimilar,     0  Al 

=136°  24';  «=0-8247.     Observed  planes  as  in  tbe  annexed  figure,  with 

also  4  and  j-2. 

0  A  ^=154°  32'  Ja  1=133°  36'  1  A  1,  pyr.,=139°  39' 

<9a  2=117  42  /A  2=152  18  2  A  2,    "     =127  26 

Cleavage  :  T,  distinet ;  0,  imporfcet,  ^*^ 

H.=3— 3-5.  G.=4-8,  Broote  ;  4-9-4-999,  Breit- 
haupt ;  4-5,  the  artificial,  Söehting.  Lustre  adaman- 
tine.  Oolor  hoiiey-yellow  ;  citron-yellow  ;  orange- 
yellow — veined  parallel  with  the  axis ;  bronze-yellow. 
Streidt-powder  between  orange-ycllow  and  brick-red. 
Nearly  transparent.  Strang  double  refraction.  Not 
thermoelectric,  Breithaupt. 

Oomp.— OdS{or  Od'S')=Sulphur  22'3,  oadtniam  ll-l.  Analy8i3byConnel(loc.cit.) :  Sulpbur 
22-66,  and  cadmium  77'80=:B9*B6, 

Pyr.,  eto — In  ttie  doaed  tube  aeaumea  a  earraine-red  oolor  while  bot,  fading  to  the  original 
yellow  on  oooliug.  Ia  the  open  tubegiveB  sulpharous  acid.  B.B.  onebareoal,  eitber  alone  or  with. 
Boda,  gives  in  E.F.  a  reddiah-brown  coating.  Soluble  in  muriatic  aeid,  afibrding  aulphuretted 
hydrogen. 

Obs. — Occura  in  ahort  houagona]  ciyatala  at  Biahoptown,  in  Renfrewshlre,  Seotland,  in  a  por- 
phyritio  tcap  and  amygdaloid,  aaaoeiated  with  prehnite ;  alao  at  Przibrara  in  Botomia,  on  blende ; 
at  tbe  Ueberotb  zino  mine,  near  Priedensrille,  Lehigh  Co.,  Pa. 

Thia  speciea  ia  related  in  form  to  niccolile  and  brelthauptite.  It  baa  been  found  aa  a  fumace 
produet  (Ann.  Ch.  Pharm.,  Iisxvii.  34,  and  Halle  Zeitsehr.,  i.  S4S,  1853). 

Ifamed  afler  Lord  Greenook  (later  Bari  Catbeart).  The  flrat  eryatal  waa  found  near  60  yeara 
since  by  Mr.  Brown  of  Lanfyne,  and  was  taken  by  bim  for  blende.    It  was  over  half  au  inch. 

70.  YTÜRTZITE.    O.  JHwteZ,  C.  B.,lil  983,  1861.    Spiauterit  Breüft.,.  B.  H.  Zi^.,  ziL  98,  1862, 
SSV.  1B3. 
Hexagonal.      Isomorphoua  with  greenoekite.      (?A  1=129°   (approxi- 
mately).     Oecurring  form  a  quartzoid,  with  oceasionally  planes  of  the  cor 


.ccy  Google 


STXLPHIDS,   BTC. 

hexagonal    priBin ;    the  latter    planes    horizontallj   striateä. 
Oleavage  :  basal  and  prismatic. 

H.=3'5 — 4,  G.=3'98,  Lustre  vitreons.  Oolor  brownieh-black.  Sti'eaJä 
brown. 

Comp. — Zn  S,  or  perLaps  more  oorrectlj  Zu"  S".     Analysis  by  C.  Priedel  (L  c.) : 
S  Zn         Ee        Pb        Sb         Cu 

32'6         65-6         8-0         2-1         0-2         ir.=S91. 
The  lead  and  antimony  are  from  the  ganguo. 
Pyr. — Same  as  for  apbalerite  or  blende. 

Obs. — From  a  silver-mme  oear  Oniro  m  Bolivia.  Aeeordiiig  to  Ereithaiipt  (!.  c.)  a  radiated 
blenäe  flx>m  Praibram  (Ms  spiaalerile)  ia  hexagonal  |  also  that  from  Albergaria  Vellia  in  Por- 
tugal I  ftom  Qnesbesila,  Peru,  iu  tabülar  orjatala  grouped  and  forming  a  crust,  aome  of  the  crya- 
tals  i  ioch  acroBS. 

Wurteite  and  eplialarite  are  lie  same  compoimd  midar  distlnct  crjatalline  forma — a  ease  of 
dimorphiam. 
Named  after  the  Prench  ohemiBt,  Adolphe  Wnrtz. 

AMC. — May  be  made  in  crystala  by  a  long  and  high  heating  of  amorphous  blende  (0.  K.,  Isii 
899) ;  oc  better  by  subliming  the  blende  in  a  current  of  aülpliurouB  add,  long,  tranaparent,  oolot- 
Ibhb  beiagönal  prisms  having  been  ttns  fotmed  (ib.,  bdii.  188). 

71.  NIOOOLITE.  Eupferniukel  [=False  Oopper,  it  resembling  but  not  yioMing  copper] 
Hiä/me,  Anledu,  Malm  og  Berg.,  Iß,  1694,  Cuprum  Hioolai  [mistaken  tri  of  Kupf.]  J.  Woodward, 
Poss.,  1738.  Kupferoictel,  Arsenicum  sulphuro  et  cupix)  miueralisatnm,  aeris  modo  rubente, 
Waä.,  228,  1741.  Wiccolum  ferro  et  cobalto  arsenioatis  et  suiphuratia  min.  (fr.  Sasony)  Oronsi, 
M..  H.  Stodrh.,  1151,  1154  (flrat  diacoT.  of  metal);  Min.,  218, 1758.  Ouprumrain.  arseo.  fiilvum 
Zinn.,  1168.  Mine  de  oobalt  arsenieale  tenant  cuivre  Sage,  Min.,  68,  1772 ;  de  LisJe,  Crist,  iü. 
135,  1783.  Niooolum  naövum  Berlin.,  Opuac,  iL  440,  1780.  Kothnidtelkies,  Arsemcniokel, 
G&Ttt.  Copper  Mokel,  Arsenical  Hickel.  NicbeUne  Beud.,  Tr.,  ii.  S86,  1832.  ArBenischer 
Pyrrotin  BreiOt.,  J.  pr,  Cli.,  iv.  266,  1835,    Niecolite  Domo. 

Hexagonal;  isomorphoua  witli  breithauptite.  ÖAl^l36°  35';  a: 
0-81944.  Observed  planes,  Ö  and  1 ;  1 A  1,  pyr.,=138°  48'.  TJsually 
ma^ive,  Btrueture  nearly  impalpable ;  also  reniform  with  a  columnar 
structure  ;  also  retieulat^  and  arborescent. 

H.=5— 5-5.  G.=7'33— 6-6T1.  Luatre  metallic.  Color  pale  copper- 
red,  witb  a  gray  to  bla«kish  tamisli.  Streat  pale  brownisb-black.  Opaqne. 
Fractnre  nneven.     Brittle. 


Comp. — Hl  As  (or  Hl'  Aa°)=ArBenio  55-9,  niekel  441=100;  someläraes  part  of  the  arsenio 
roplaeed  by  autimony.  Analysea :  1,  Stromeyer  (Gel  Anz.  Gfött  1817,  204) ;  2,  PfaiT  (Schw.  J., 
— :  iRB\.  3,  Snckow  (Verwitt.  im  Min.,  68,  Eamm.  4th  Suppl.,   122);  4,  Berthier  (Ann.  Ch. 


1  Eiechelsi  rf  54'73  44-21  ü-34  0-32  0-40=:100  Strom. 

2  40-42  48-90  0-34  0-5G  _    0-30=97-02  Pfkff, 

5  53-69  45-'!a  2-10   0-15  =  IOa'3O  Suckow. 

4   Allemont  48-80  3994   0-16     800  2-00=98-90  Berlh. 

6  Kra^oroi,  G  =1-682       54-36  44-98  0-21 ■  Ou  0-11  0-14=99-19  Scheer. 

6   AyLrtr-l39  54-05  43-50  0-46   0-S2    0-06  2-18,  gangue  0-20=100-75  B. 

1.  Westphalia  52-71  4B-31 0-4S.  Cu  1-44=100  SoIraabeL 

8.  Sangerhauaen  54-89  43-21  0*54   1-35=99-99  örunow. 

An  oro  from  Baien  in  the  PyreneeB  afforded  Berthier  Aa  33-0,  8b  21-8,  ifi  83-0,  Po  1-4,  S  2-8, 
qoartz  2-0=100,  in  wliicb  a  large  part  of  tiic  arsonio  is  roplaeed  by  antimony. 

Pyr.,  etc.— In  the  eloaedtubeafamt  white  cryatalline  Hublimate  of  araenous  aoid.  In  Üie  open 
'■'■■  loid,  with  a  trace of  sulpharoua  acid,  the  assay  beeoming  yellowish-green.    On 
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oharcoal  ^vea  araenioal  flimes  aafl.  fusea  to  a  globule,  -wMoh,  treated  with  borai  glaaa,  afforda,  bj 
Buccesaive  oiyiiation,  teacöonp  for  irou,  cobal^  and  niokel.    Soluble  in  nitromuriatlc  acid. 

Oba. — Aeeorapauies  cobalt,  süver,  aadcopparmtho  Sasonmineaof  Auiiabarg,  Sehneeberg,  etc. ; 
also  in  Thucingia,  Hesse,  and  Stjria,  and  at  Allamont  in  Daupliiny ;  occaaionally  in  Cornwall,  aa 
at  Pengelly  and  Wle^  Chance;  formerly  at  the  llildurstone  Hilla,  Scotland;  at  ChanardUo, 
ncar  Oopiapo,  and  at  Huasco,  C3lili ;  abundant  at  Mina  de  1a  Eioja,  Oriooha,  in  the  Ai^ntlue 

Fonnd  at  Chatham,  Oonn.,  in  gneisa,  aasodated  with  amaltine. 

This  is  an  important  ors  of  nioIcBl. 

Named  frora  the  oontained  loet^.  The  name  of  the  speelea  ahould  be  fonned  from  the  Latin 
Word  for  niiiel,  nwvwkm,  propoaed  by  Oroastedt,  and  hence  ahould  be  weilten  mecoUne,  or  better 
niccoUie,  in  place  of  Bsudant'a  nicft^i-ne.  NtdceHae  and  nickfiifenms  are  not  more  proper  wotds  than 
would  be  copperine  and  copperiferotis. 

72,  BREITHAUPTTPE.  ÄnKmonnickel  Slromsijer  tfc  Bausm.,  Gel.  Ana.  Gott.,  2001,  1833. 
Antimonia!  Nickel ;  Antimonlet  of  Kicke!  Hartmannite  0/iapmwi,  Min.,  1843.  Breithauptit 
ffavl.,  Handk,  659,  1846. 

Hexagonal.  0  A  1=135°  15';  «=0'8585.  Observed  planes:  0,  -i.  f, 
7".  O  A  ^-=153°  38',  (?  A|=:123°  55',  In  thin  hexagonal  plates.  Also 
arborescent  and  disseminated. 

H.=5'5,  G.=7'541  Breithaupt.  Luatre  metallic,  splendent.  Oolor  in 
the  fresh  fraeture  light  copper-red,  inclining  strongly  to  violet.  Streak 
reddisli-bro-wn.    Opac^ue.    Fraeture  uneven — small  subconclioidal.  Brittle. 

Comp.— Wi  Sb  {or  Ni^  eb=)=Antimony  67'4,  niekel  32'6^1l)0.  Aoalyaes:  1,  2,  Stromeyer 
(Pogg,,  xjii.  134): 

1.  8b  63-734        Ni  28-946        Ite  0-866        Galena  6-437=99'9e3 

2.  SS-IOE  a7-051  0-842  ia-3fl:=9B-S69 
PyT.—In  tue  open  tabe  whit«  antimoiiial  fumea.    On  ehareoal  fiiBes  in  RF.,  gives  off  anü- 

monial  vapora,  and  coata  the  eoal  white;  if  lead  is  present  a  yellow  coaliiig  aear  the  aaaay; 
treated  with  soda  the  odor  of  araanic  may  be  diatiagniahed  in  moat  specimena. 

Oba. — Fouad  in  the  Harz  at  Andreaaberg,  wifii  calcite,  galenite,  and  amaltine.  llaa  been 
obaerved  as  a  furnaee  producta  orjstalliKed. 

NMied  afler  the  Sason  minecalogist,  Breithaupt. 

73.  EANÜI'^.    ATseniurot  of  Manganeae  &ii^,  Q.  J  fii-i ,  II.  vi.  382.    Kaneit  Raid.,  Handb, 


uneven.    BrltÜe, 

Anaiyala  by  Kane  (L  c):  Manganeae  45-5,  araanic  öl'8,  and  a  trace  of  iron=91-3,  ccrre- 
sponding  to  JJn  A3=Manganese  42-4,  arseuio  51-6  =  100. 

B.B.  burns  with  a  blne  flame,  and  faUs  to  powder ;  at  a  higher  teraperature  the  araenie  evapo- 
ratea,  and  coTeca  the  ehareoal  with  a  white  powder,  Diasolves  in  aqua  r^ia,  wilhont  leaying  any 
reaidue. 

It  ia  aupposed  to  be  from  Sarony,  and  was  flrat  obaeeved  by  B.  J.  Kano,  of  Dublin,  sttaebed  to 
a  inass  of  galenite. 

74.  SOHREISBRSITS.    Schreibersit  Said.,  Haid.  Ber.,  iii.  6S,  1841. 


In  steel-gray  folia  and  grains,     Folia  fiexiblo, 
H.=6-5     G.=7-01-7-32.     Magnetic. 


i.  439);  2,  Figher  (Am.  J. 


P  T-e        Ni  0 

1  Arva  7  26  87-20      4-24        imdei.=93-T0  Patera. 

2  Braunau  11  73  55-43  25-02  ri6,  Cl  2-86,  gi  0-93— 98-16  Flsher. 

2    E  Tennessee  1  >  92  57-22  25-8ä  Co  0-39,  Cu  ir.,  Zu  tr.,  Ol  0-13,  Si  1-63,  Sl  1- 

4  "  aa'kl.  50-04  28-43  "    O'«,  Cu  Ir.,  Si,  äl  imdeL  Smith, 

5  "  14  86  56-53  33-13  "    0-28,  Cu  ir.,  "    "      "      SnütlL" 
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Obs. — Found  only  in  motooric  iron. 
The  sehreibersik  of  Sli^ard  (Am,  J.  M.,  II.  ü.),  from  t 
sulphuret  of  chromium.''    The  name  has  hcen.  ehaogecl 
'u  Shepard'H  recent  liat  of  meteorle  minerals,  ji 


.  k  suppoeed  to  be  a  "  sesqai- 
lu  shepardUe  by  Halctingei'.  It  ia  nol 
ibid.,  jdiii.  28, 


ni.  PYRITE  DIVISION. 

[See  for  list  of  sp&jies,  page  34]. 

75,  PYRITE.  I.!rTm  Tlieophr.  Ilupir«!  pt.  Diascor.,  B.  cslii.  Pjritea  pt.  PUn.,  iTiri.,  30, 
Pjrltee  pt.,  Arab.  Marchaalta,  Oenn.  Kjb,  Agric,  334,  431,  461,  152»,  1546.  Pyrites  pt., 
Marclisaita  (=:prjBt.  Fyr.)  Heitdid,  Pyrit,  1125.  Kies  pL,  Svafelliiea  pt.,  Pjritsa  pt. 
(=tna5a,  and  nodular  Pyr.),  Matclisaita  (=eryat.  Pyi.),  W(äl,  208,  211,  114'!.  Pyrites  pt 
(=glob.  var.,  etc.);  Maroasite  (^oryst.  Pyr.),  Mundic  (=ma83iye  tbt.)  SiU,  Fo3S.,  324-332, 
1771.  Schwefelkies,  MiaenMea,  Ger^  Iron  PjxitoB,  Bieulphuret  of  iron.  Per  aulflirä  Fr. 
Santhopyiites  Olock.,  Handb.,  314.  1839. 

Isometrie ;  pyritohedral.  Obaerved  planes :  *-2,  i-^,  *-3,  iA^ ;  2-2,  3-3  ; 
4-2,  34,  5-1-,  f  I,  2-i.  Figs.  1,  2,  3,  41^9,  85-88.  The  eube  (f.  1)  most 
common;   tlic    pyritoliedron,   f.   i?,    and  related   fürms,  f.   41,  46,  -very 


Middlctown,  Ct. 


common.  CulDje  faces  often  Btriated,  with  striationa  of  adjoining  facea  at 
right  angles,  and  due  to  oseillatory  combination  of  tlie  eube  and  pyritolie- 
dron, tlie  strise  having  the  directioii  of  the  edges  between  0  and  *-2  in  f.  46. 
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Crystals  soraetimes  acicnlar  througli  eloiigation  of  eubie  and  oÜier  forma. 
Cleavage :  cubic  and  octahedral,  more  or  lesa  distinct.  Twins :  1,  com- 
poaition-face  J;  thia  composition  either  (»)  Single,  or  (6)  repeated  parallel 
to  each  I^  producing  thus  forma  like  f.  90,  consisting  of  combined  pyritohe- 
drone,  also  a  cube,  naving  striations  on  eacK  face  parallel  to  its  sides  and 
meeting  at  an  angle  in  the  diagonal«.  2,  C.-fa«e  (?,  fig.  89.  AIro  reni- 
form,  globnlar,  stSactitic,  with  a  ei78tallin6  surfaoe;  sometimes  radiated 
Bubfibrous.     Also  amorpboiis. 

H.=6— 6'Ö.  G.=4-83— 5-2;  5-185,  polisbed  ciystals,  ZepharoYich. 
Lustre  nietallic,  eplendent  to  glistening.  Color  a  pale  braRS-yellow,  nearly 
uniform.  Streab  greenish  or  brownisn-black.  Opaqnc,  Priw^ture  con- 
clioidal,  imcven.     Srittle.     Strikes  fire  witb  eteel. 

CompT  Var.— Fe  S'=Sulphur  5R-3,  iron  46-'!=:lOO.  Nickel,  oobalt,  aiid  thallmni,  and  also 
copper,  sometimea  replace  a  Üttle  of  the  iron,  or  eise  oconr  as  luurt^ures  and.  gol  i  ia  Bometimes 
present,  diatributed  invisibly  tlirough  it  Thallium  oceiirs  in  traces  m  muü!  pynta,  it  showing 
its  pceseoee  often  in  the  dtinmeys  of  furnaoes  where  OTrito,  or  nres  contamm?  it  aro  roasted.  ^ 

Tar.  1.  Ordmarj/.  (a)  In  distinct  crystals ;  (6)  noduW,  or  oonoretjonary,  often  radiated  within ; 
(c)  atalaoätio ;  (d)  amorphoua. 

2.  NkcoUferous.  Schnabel  found  0-163  of  nidkel  in  a  Idnd  from  a  "ülTer  mine  near  Eekerh^en. 
A  pyrite  from  the  Kaamey  ore-bed,  Oonvernenr,  N.  Y.,  ia  aimilar;  it  is  palebronze  in  color,  and 
radiated  botryoidal;  H.=5'5;  G.=4-863  (Am.  J.  Sc!.,  H.  xr.  444). 

3.  OobatUfenm.  Speramenä  ftom  ComwaJl,  lebanon  Co.,  Pa.  (f.  88),  affordel  J.  M.  Blate  2  p. 
e.  of  eobtdt.  Fig.  88,  by  Mv,  Blake,  representa  the  planes  about  an  anglo  of  tho  cubo,  ono  of 
which,  2-J,  baa  not  beeu  befoce  observed  in  pjrite,  though  known  in  oobaltite  (p.  71).  The 
CTTatals  aie  much  distortod. 

4.  (Ätprs/erafiÄ.  A  variety  fi'om  Cornwfül,  liebanon  Co.,  Pk.,  gave  J.  C.  Booth  {Dana's  Min., 
1854,  65)  2-a9  p.  c  of  eopper,  affording  the  formula  (Fe,  Cu)  S^.  The  analyais  gaye  H  53-37,  Fe 
44-4'I,  Cu  2-39.    It  tamiahea  roadily,  aaauming  the  blniah  tarnish  of  ateeL 

5.  Staanißrous ;  Ballesierosile  Schulz  &  Paillette  (Bull.  G.  Fr.,  II.  viL,  1 8}.  A  kiud  in  cubea, 
containing  tin  and  anc,  occarring  in  ar^Uite,  6  m.  S.  of  Ribadeo,  in  Qalicia.  Named  after  Lopea 
Ballesteroa. 

6.  Aarifirous.    Containing  native  go! 
auriferous,    The  fiiot  is  not  appatent  k 

T.  ArgerUiferatis.    From  Hungaiy. 

8.  TltaUißrims.  The  pjrite  of  the  EammeUberg  mine,  near  Qoalar,  Pruaala,  ia  especially  rieh 
in  Uial^um ;  and  also  that  of  Saalfeld.  Thallinm  occurs  in  the  fiirnaces  of  the  Bethleheia  (Pa.) 
iron  worka,  which  W.  T.  Roepper  attributea  to  the  pyrlte  of  the  Pennajlirania  eoal  uaod. 

Pyr.,  eto, — In  the  olosed  tube  a  Sublimate  of  sulphur  and  a  magnatio  residue.  B.B.  on  char- 
cobI  ^Tea  off  sulphur,  buming  with  a  blue  Same,  learay;  a  residue  which  reacM  like  pyrrhotite. 

Insoluhle  in  muriatic  aeid,  but  decomposed  by  nitrie  aäd. 

Oba. — P3rriEe  occufs  abundaatly  in  rocks  of  all  agea,  frocn  the  oldest  orystaUine  to  the  moat 
reoent  allUTial  depo^ta.  It  iisually  occurs  in  amall  cubea,  but  ofben  modified  es  aboye  deaeribed ; 
also  in  irregulär  spheraidal  nodulea  and  in  veina,  in  clay  alate,  ar^laceoua  aandatones,  the  coal 
formation,  etc.  Cubes  of  gigantic  dimenaiona  haye  been  found  in  aome  of  the  Gornish  minea ; 
pent^orml  dodeoahedrona  and  other  foruia  occur  on  the  ialand  of  Elba,  aometimea  five  to  bis 
inches  in  diameter.  Lai^e  octahedral  cryatals  are  found  at  Perabei^  in  Svreden.  Magniflcent 
orjstals  come  from  Peru;  also  from  TraverseUa  in  Fiedraontj  twins  of  which  locality  are  ^ured 
by  Q.  Sella,  ona  of  them  a  largo  pyritohedron  (f.  47)  with  a  small  converae  pyritohedron  (£  48) 
aatjide  of  eaoh  of  the  sis  cuEio  edges.  Alston-Moor,  Derbyahiro,  Pahlun  in  Sweden,  Kouga- 
borg  in  Sorway,  are  well-known  localitiea.  The  clay  B,t  Münden  in  HanoTor,  and  tlie  chaJfc 
at  Lewes  in  Surrey,  haye  afforded  aome  remarkable  Compound  oijstala.  It  has  alao  boen  met 
with  in  tha  Veauvian  laraa  in  small  irregulär  eiyat^. 

In  Maine,  at  Corinna,  Peru,  Watervilla,  and  JWmington,  in  cryatals ;  at  Eingham  (aaw  milla), 
Brookaville,  and  Jewell'e  Id.,  maaaiTe.  InAC  Hampshire,  at  Unity,  massive.  In  Mass.,  atHaath,  in 
oryat.;  at  Hawiejf  and  Hubbardaton,  massive.  In  VerauH!^  at  Shoreham,  in  limestone,  ciystala  abun- 
daut ;  Hartford,  in  cubsa  2-4  in.  In  Comt,,  at  Lane'a  mine,  Monroe,  ia  ootahedrons ;  Orange  and 
Milford,  in  cuhea  in  chlorite  slate ;  Middletown  lead  mine,  aometlme«  adcular,  and  also  soattered 
over  quartz,  like  £  89 1  at  Stafford,  in  mka.  alata ;  masaiveatOolcheater,  ABhforiä,Tolland,Stafford, 
and  Union.  In  K  7(irk,at  Roasie,  flne  cryatals  (f.  85,  87)  occur  at  the  Icad  mino  in  grccn  ahalo: 
at  Sßhoharle,  a  mite  weat  of  the  court-bouse,  m  aingle  and  Compound  cryatals,  oiton  higlil  j  poliahed 
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and  abnndant ;  in  interesüng  orrstals  st  Jotasburgh  and  Cheater,  Warren  Co. ;  in  gneias  near 
Tonkeis ;  iu  Orange  Co.,  at  ■Warwiek  and  Deetpart ;  in  Jefferson  Co.,  in  Oiiampion  and  near  Ostiow 
onth«  banka  of  V'rooman'a  lake,  in  modified  oetahedrona  (f.  1);  massive  in  FranItKn,  Putaani, 
and  Orange  Cos.,  eW.  In  Penn^yhiartia,  In  cryatala  at  Little  Briten,  Lancaster  Co. ;  at  Otester, 
Delaware  Co. ;  io  Carbon  and  Tort  O03. ;  at  KoaTiertown,  ehester  Co. ;  iu  Ooniwall,  Lebanon  Co., 
ia  luatroua  oubo-ot^tabedrona,  and  witli  an  elegant  steel  tarniali,  sometimea  an  Incli  t^rouj^li ;  ab 
Pottstown,  near  French  Oroek,  in  large  jellow  ootahedrona.  In  Wi^onsin,  near  Mineral  Point 
In  lüinois,  near  Galena,  at  Miaraden'a  Dig^ngs,  in  atalaoliles  of  great  beaut7  with  a  aurface  of 
cryatala.  In  K  Gar.,  near  Greensboio',  Guilford  Oo.,  in  cryatala.  Auriferoua  pyrite  ia  eonunon  at 
the  niinea  of  Colorado,  and  many  of  thoae  of  California,  aa  well  es  in  Virginia  and  the  Statea  soiitli. 

In  Gatada,  2  milea  N.  "W.  of  B^DclcTille  a  cobaltiferoua  var.,  in  the  laurantlMi ;  on  lie  river 
Aasumption,  aeignory  of  Daillebout,  and  at  Eaoott  a  niceolifetons  var.,  containii^  alao  aome 
cobalt. 

TbiB  spedes  afibrds  tiie  groater  part  of  the  sulphate  of  iron  and  anlphurio  add  of  oommeree, 
Mid  alao  s  considerable  portion  of  the  snlphur  and  alum  The  aurifetOQS  variety  is  worked  for 
gold  in  many  gold  regiona. 

Tbenamap^feisderived  from  -ip,fire  and  alludoa  to  the  aparka  from  friolJDn.  Plinymea- 
tjona  several  thingB  as  induded  under  tte  name  (sxxvl  30) :  (1)  a  ateno  naed  for  grindstones ; 
(2)  a  kind  which  so  readily  fires  punk  or  snlplrar  that  he  diatinguislies  Ü  as  pyr&a  vivus,  and 
whidi  may  havo  been  flint  or  a  related  variety  of  qnartz,  aa  has  been  Bupposed,  bnt  more  proba- 
bly  was  emery,  aince  he  deacribes  it  aa  the  heaviest  of  aU;  (3)  a  kind  resembling  braaa  or  oopper; 
(1)  a  poroua  stone,  perhaps  a  sandBtona  or  buhrstooe.  The  brasay  kind  was  in  all  probability  our 
pyrite.  But  with  it  were  eonfonnded  eopper  pyrites  (ehaloopyrita),  besidaa  marcasite  and  pyrrho- 
tite,  sltbough  these  three  kinds  of  pyrites  faU  of  the  scintJUationa.  Id  fact  Dioacoridea  calls 
pyrite  an  ore  of  eopper,  yet  in  the  ne^  sentence  admlts  that  some  klnda  contain  no  eopper ;  and, 
moreover,  he  states  tliai  the  mineral  gires  sparka.  This  oonfoiinding  of  iroa  and  eopper  pyritea 
ia  apparent  also  in  the  deacriptiona  of  the  vitriols  (anlphatea  of  iron  and  eopper)  by  Phny  and 
other  ancient  writera,  and  eqnaHy  30  in  llia  mineralogy  of  the  world  for  more  than  fifteen  oen- 
turies  after  Pliny,  as  ia  oven  aow  apparent  in  the  prinoipal  laugu^es  of  Bnrope.  K'wpfmiiasser 
(eopper-water)  of  tlie  Grermans  being  the  copparas  of  the  English  and  oouperoae  of  the  French. 
It  is  quite  probable  that  coppavs  and  coiiperose  are  in  faet  cormptions  of  the  German  word,  instead 
of  derivatives  IVom  caprosa  or  caprieosa,  as  nsually  atated,  for  äie  Latin  u  wonld  not  have  hecome 
oa  in  French. 

Under  the  namo  mormsife  or  mardtasiie,  of  Rpaniah  or  Arabio  origin,  ihe  older  mineralogiata 
Henekel,  Walleriua,  Lmnfeua,  etc.,  induded  distinetively  oryetallized  pyrite,  the  cabic  pi'eemi- 
nently ;  the  nodular  and  other  varieties  beii^  called  ptpites,  and  the  lesa'  yeUow  or  brownish  aud 
softer  kinda,  wasserkies,  this  last  icduding  out  mai-casöe  and  pyrrkoläe,  and  aome  inie  pyrile. 
Werner  ßrst  made  pyrrhotiie  a  disünct  spedes. 

Alt. — Pyrits  readily  ehangea  to  a  aulphate  of  iren  by  ojydatlon,  some  snlphur  being  set  free. 
Älao  (0  limoDite  on  ita  anrface,  aad  sfterward  throughont^  by  the  adjon  of  a  Solution  of  bicar- 
bonate  of  lime  carrying  off  the  anlphurio  add  as  changa  proceeda,  and  from  limonite  to  red  oxyd 
of  iron.  Green  vitrioi,  iimonile,  göthite,  hamatite,  quartz,  graphita,  ochreous  day,  ooour  as  pseu- 
domorpha  after  pyrite. 

Artif. — May  be  raade  by  the  slow  reduotion  of  sulphate  of  sosquioxyd  of  iron  in  presence  of 
Bome  carbonate. 

76,  HAUERITB.    Hauerit  Said,  Hat.  Abh.  Wien,  L  101,  lOt,  4to,  1841. 

Isoiiietric;  pyritohedral,  figa.  2,  7,  6,  8,  44  (0,  S-f),  41  {O,  *-3) ;  the 
oetahedral  form  most  common.  Gleavage :  eubic  imperfeet.  Orystals 
Bometimes  globularly  clustered. 

H.=4,  G.=S'463,  V.  Hauer.  Lnstre  metallic-adamantine.  Oolor  red- 
dish-brown,  brownisli-black.     Streak  brownieh-red. 

Comp.— Mn  S'=Svilphur  53-1,  mauganeae  48-3=100.  Anaiyais  by  Patera  (L  c,  Pogg.,  lis. 
liSj: 

S  53-64  Mn  42-91  Fe  1-30  Öi  1-20=99-11. 

Pyr.— In  tlie  oloaed  tuhe  a  Sublimate  of  anlphur ;  in  the  open  tube  aulphurous  add,  and  becomea 
green.    On  oharcoal  gives  sulphur ;   the  roaated  mineral  reacta  for  manganeaa  with  the  fluaes. 

Oba — From  Ealinka,  Hungary,  in  day  -with  gypsum  and  aulphur,  in  a  region  soroething  Eke  a 
solfktara,  trachytic,  and  other  eruptive  rocka  decompoaing  and  adding  to  the  clay,  and  the  aulphur 
^van  off  at  tJio  aame  time  making  depositiona  of  sulphur  aad  sulphids.  One  crystal  foimd  meaa- 
urea  IJ  inchea  tlirough. 
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77.  OUBANITB.    Cubfln  Breiih.,  Pogg.,  lis.  325, 1843.    Cubanite  Ghapmi 


Massive.  Oleavage  cubic,  and  rather  more  distinct  than  in 
BS,  Breith.  Colorl>Gtween  bronze  and  brass-yellow.  Streak 
ronze,  black.    H.=4.    G-.=i-026-4043  Br.;  4169  Booth; 


Isometric. 
ordiiiary  pjriti 
dark  reddisli-b 
4-18  Smith. 

Comp. — 3 Fe,  1  Cu,4S=4Fe,  1 6u,  8S=euS  +  F9B  +  3  ¥eS'=i pynte  +  1  clMkopyriie.  0u3 
+  Fe''  S',  Booth,  wliich.  ia  the  same  witt  tlie  preoeding  iu  its  atomic  proportions. 

Analjses;  1,  Eaatwick  (onmmuiiicated  by  J.  C.  Booth);  2,  Magee  (ib.);  3,  SteveaB  (ib.);  4, 
Sckeidauer  (Pogg.,  Isly.  280) ;  5,  J.  L,  Smith  (Am,  J,  Sei.,  II,  iWii.  381) : 


39-01 
39-35 

19-80 
31-05 

38-01 
3S-80 

2-30-99-13  Eastwiok. 
1-90=101-10  Magee. 

39-05 

20-13 

38-29 

2-85=100-31  SteTena. 

34-18 

23-96 

42-51 

Pb  ft-.=100-25  Sobeidauer. 

39-57 

18-33 

37-10 

SiSe  4-23=99-13  Bmich. 

Breitbanpt  obtained  in  repeated  trials  19  per  oeat,  of  coppor.  Smith  in  two  other  incomplete 
analyaes  found  sulphur 39-20,  3930,  and  copper  19-10,  19-00. 

Pyr.~In  ehe  olosed  tubea  aulphur  aublimate;  iiillie  open,  sulphuroua aeü  B.E.  on  cliarooal 
givea  sulphur  fames  and  fuaea  to  3  raagneüc  globule.  The  roasted  oj-e  ra  cata  for  coppor  and 
iron  with  the  fluiea ;  with  Boda  on  oharcoal  gives  a  globnle  of  metallic  iron  with  copper. 

Obs. — Frora  Barracanao.  Ouba, 

78.  CHALCOPYHITE.  ?  XaStiVn  (fi-.  Cyprus)  ÄTisMe.  7  S.«\>!t,i,  U«pl!T,s  pt,  Dioacor^  ?  Chal- 
citia  pt-,  Pyritea  pt,  Flin.  Pyrites  .■erosua  pt.,  Pyritea  auceo  eolore,  Germ  Geelkia  o.  Kupferkia 
AgHc,  212,  Interpr.,  467,  1546.  Pjrites  pt.,  Germ.  Kupferkies,  Gesner,  PrB«,  1565.  Pyritea 
öaras,  Clialcopyritea,  Smckel,  Pyrit.,  1725.  öul  Kopparmalm,  Cupnim  aulpliuie  et  ferro  min- 
eraliaatum,  Cliakopyritea,  Wall,  284,  1T47.  Cuivre  jauce,  Pynto  cuiyreuse  F  Tri  Wall.,  iL 
514,  nS3.  Copper  Pyrites.  Pyritoua  Copper.  Cuivre  pyriteui  Fr  Toinmte  ß  <&  Ä,  Min., 
182,  1852. 

Teti-agonal;  tetrahedi-al.  ÖM-*=135°  25';  » =  0  9855(5.  Observed 
planes :  0 ;  vertical,  /,  *-*,  «-3 ;  octaliedral  or  tetrahedral,  \,  \,  \,  1,  |,  2, 
1-;,  %-i,  2-*;  other  planes,  fs,  5-5. 


(^Ai^US"  8'  (?A2-*=116''  54' 

ÖAl=325  40  ÖA|-;=124      5 

t>A  2=109  44  1  Al,pyr.,=109  53 


2A3,  pyr.,=96°  33' 
f  A|-,  pVr..=100  44: 
lAl,  f.  92;=T120and70  7 
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;  sometimea  distinct;  0,  indistioct.  Twins:  compositioii- 
face  (1)  1-»,  f.  93,  94;  in  93  repeatedparallel  to 4  terminal  edgesofapyramid; 
also  simOar  to  fig.  39,  tiu'ough  combinations  of  sphenoids ;  (2)  the  plane  1, 
similar  to  f.  50,  also  similar  to  f.  62,  p.  21,  but 
with  the  interpenetrating  tetrahedrona  of  the 
forma  in  fig,  92 ;  also  somewhat  eimilar  to  fig. 
119,  under  tetiTihedrite.  Often  massive  and 
impalpable. 

H.=3-5~4.  G.=4-l— 4-3.  Lustre  metallic. 
Oolor  brass-yellow ;  subject  to  tavnisb,  and  often 
irideaeent.  Streak  greenish-black — a  little  sMn- 
:ng.     Opaque.     Practure  conehoidal,  uneven. 

Oomp. — A  aulphid  of  copper  aatl  iron,  eontaming  2  of  cop- 
per,  2  of  iron,  and  4  of  Biilphur=:Sulpliur  34-9,  copper  346, 
iron30'5=IOO,  Formulaea8  +  PeS  +  FeS'=2  (4611 +iFB) 
S  +  Je  S',  usuallj  written  Cu  S  +  Fe'  8°,  the  objectioii  to 
which  has  already  beer,  mentioned  (p.  33).  Sonie  aualysee 
giva  otlier  propottLoQS ;  but  probably  from  misture  with  pyrite, 
mistares  of  the  two,  and  with  tlie  increase  of  the  lattec  the  color  beoomos 

Tliis  apedea,  olthough.  tetragonal,  is  very  eloaely  isomorphous  wltli  pyiite,  üie  TBrIatioa  from  the 
eubio  form  beiog  slight,  Ihe  vertiisd  axis  beii^  0'98556  instaad  of  1. 

AualyfleB:  1,H.  Eosa  (Gilb.,  lirii.  185);  2,  HartwaU  [Leonh.  Hnndb.,  646);  S,  4,  B.  BeoM 
(Am.  J.  ScL,  II.  liv.  181);  5,  D.  Forbea  (Ed.  N.  PhiL  J.,  1.  218);  6,  J.  L.  Smith  (Am.  J.  Sei,,  IL 
XI.  249);  1,  Joy(Lye,H.  H.k  Yorlt,  Tiü.  125); 


1.  Sayn  S  35-87 

2.  Sinland  36-33 

3.  Tal  Oa.'ftraod         35-62 
i  Mt  Ofltini  3616 

5.  Jemtel'd,  Swedea  33-88 

6.  Phenixville  36-1» 
Be'65 


Cu  34-40 


2-43 


Fe  80-41 


3003 


quarta  0*31^100-01  Eose. 

2'23=IOO-'!9  HartwalL 
30-29  — -lOO-OO  Beehi. 

29-75  0-86=99-56  Bechi. 

32-77    Mnii-.,  §iO-32=99-G2  ForboB. 
29-93  Pb  0-35=99-23  Smith. 

31-25  ■'   0-30,  Si  0-20=100-33  Joy. 


ftom  Eeinabei^  neai  Freiheit ;  and 
t  bcing  one  of  the  ftimace  producta 
in  aorae  kinda,  and  more  frequenBy 


Traeea  of  aelenium  have  been  uoticed  hy  Kersten 
thflt  from  Eammelaberg  nenr  Goslar  must  contain  tl 
(RammelBberg,  Mio.  Chem.,  120).  Thallium  ia  alao 
preseut  iu  Ihia  ore  thau  in  pyrite. 

OtLer  analyaea ;  M^^uti  aud  Diirooher  (Ann.  des  M.,  IV.  ivii.  229). 

Pyr^  etc~In  the  oloaed  tabe  decrepitatea,  and  givea  a  aulphur  Sublimate ;  in  other 
like  eubanite.    DisaolveB  in  nitrio  acid,  esoepliug  l£e  sulphur,  and  forma  a  green  Eplutiou;  am- 
monia  io  exceas  ehangea  the  green  color  to  a  deep  blna. 

Obs. — Chalcopyrite  ia  the  principal  ore  of  copper  at  tha  Comwall  mines,  and  10,000  to  12,000 
tonsof  pure  copper  are  amelted  annaaEy  Ö-öm  150,000  to  100,0(10  tonaoE  ore.  It  iathere  aasociated 
wiüi  tin  ore,  galenite,  bomite,  chalcooite,  letr^edrite,  and  blende.  The  oopper  beda  of  Pah- 
lun  in  Swedea,  are  composed  prindpally  of  thia  ore,  whidi  ocours  in  lacge  maaaes,  surrounded 
by  ft  «ating  of  serpenljae,  and  imbedded  in  gueiaa.  At  Rammelaberg,  nenr  Qoalar  in  the  Harz, 
it  fiwras  a  bed  iu  argUlaoeous  schisl,  and  is  assoeiated  with  pyrite,  gaJenlte,  blende,  and  mipute 
portions  of  silver  aud  gold.  The  Kurprina  mioe  at  Freiberg  aifocds  well-deBned  cryatala.  It 
ocours  alao  in  the  Bannat,  Kungory,  and  Thuringia;  iu  Scoliand  in  Srkcudbrightahire,  Ferth- 
ahire and elae-where ;  ia  Toscany  (aualyaes  3,4);  in  South  Auatralia;  in  flne  oryatals  at  Cerro 
Blanoo,  noat  Coptapo,  Chili. 

In  Maiite,  at  the  Lubeo  lead  mines ;  at  Dexter.  In  'S.  Bamp.,  at  Franconia,  in  gneisa ;  at 
TTnity,  on  the  eatate  of  Jas.  Neal ■  Warren,  on  Daris's  farm;  at  Eaton,  2  m.  N.E.  of  Atkins's 
tavem;  lyme,  E.  of  B.  Village-  Havechill,  etc.  In  Vermmt,  at  Staflbrcl,  Oorinth,  Waterbury, 
Shrewabury.  In  Masa.,  at  the  Öouthampton  lead  minea ;  at  Turner's  folla  on  the  Connecticut, 
near  Deerüetd,  and  at  Hatäeld  and  Sterling.  In  OonmicliciU,  at  Bristol  and  Middlotown,  some- 
times  in  cryatala.  luÄew;  rcj-ft,  at  the  Ancram  lead  mice ;  fivemilBafrom  Eossie,  beyondDeLong'a 
mjlls  at  the  Boasie  lead  mines,  in  (fetale ;  in  ccyatala  and  massive  near  Wurtaboro',  Sulliyan  Co. : 
Tety  larga  oryatals  and  maaaiye  at  BUenville,  Uiater  Co.  In  Pennsylmma,  at  Phenixville ;  at 
Pottatown,  Cäiesler  Co.  (Elizabeth  mine).     In  Maryland,  in  the  Catoetin  mts.;  betwoon  Hew- 


.ccy  Google 


SULPHIDS,    ETC.  67 

market  and  Taaeytown ;  aeat  FinkBljury,  Oarroll  Co.,  abandant  (Patapsoo  anä  other  mines),  with 
bornite,  carrollUe,  and  malacMta.  In  Virginia,  at  ttie  Pkemi  eopper  mines,  T'auquiec  Co.,  and  the 
Wfllton  gold  mine,  Louiaa  Co.  In  N,  CaroHwi,  near  Groensboro',  abundant  massive  (Pcnrass 
or  tiTorth  Carolina,  and  Macculloch  mines),  atong  with  Epathio  iioa  in  a  quartz  gaDg;iie.  In  Teit- 
nessee,  SO  miles  from  Cleveland,  in  Poli  Co.  (HiwasBee  mines),  with  blaok  eopper  and  pyrites. 

In  CcU.,  in  differeut  mines  aJong  a  belt  between  Mariposa  Co.  and  Dsl  Norte  Co.,  on  weat  side 
o^  and  parallel  to,  the  chief  gold  belt ;  occurring  massive  in  O^averas  Oo.,  at  Union,  Keystone, 
Empire,  Hapoleon,  Campo  Seeo,  and  Lanclia  Plana  mines,  and  in  erystals  on  Domingo  Oroek;  in 
Maripos»  Co.,  at  Ihe  La  Tietoire  and  Haskell  olaims,  and  on  the  Ohowchillas  river;  in  Ämador 
Co.,  at  the  Mowton  mine;  ia  El  Dorado  Co.,  at  the  Cosumnea,  Hope  Valley,  Bunker  Hill,  El 
Dorado,  Eicelaior  minea ;  in  Plumaa  Co.,  at  the  Oeneeee  and  Cosmopolitaji  miuea. 

In  Chnada,  in  Perfli  and  near  Sherbrooke ;  estensively  mined  at  Bruce  mines,  on  Lake  Huron. 

The  Oomwall  chalcopjrita  Is  not  a  rieh  ore ;  what  ia  picked  for  sale  at  Eedtnth  rarely  yielding 
12,  generally  only  7  or  S,  and  oocasiooally  but  3  op  4  per  Cent,  of  metal.  Its  richness  may  m 
generai  be  judged  of  by  the  color ;  if  of  a  fine  yellow  hne,  and  readQy  yielding  to  the  hammer,  it 
may  bo  oonsidered  a  good  ore ;  but  if  hard,  and  pale-yellow,  it  is  poor  from  admiiture  with 
pyrite. 

Eeadily  diatingnished  from  pyrite,  which  it  somewhat  reaemblea,  by  its  inferior  hardnesa ;  it 
may  be  CM  by  the  knife,  wbile  pyrile  will  atrDre  fire  with  steel.  The  effeois  of  nitrie  aäd  are  also 
difierent  Diffare  from  gold  in  being  brittla,  on  which  aoeount  it  cannot  be  cut  off  in  siicea,  like 
the  lattflr  metal;  euä,  moreorer,  gold  is  not  attacked  by  aitrio  acid. 

Oocura  as  a  fumace  produot  naar  Goslar. 

Alt  — Chingea  on  exposure  with  moishire,  oapeoially  if  heated,  to  a  sulpbate.  Malachite, 
covellile  (.lirysooolla,  Mack  eopper,  ehalcoeito,  and  osyd  of  iron,  are  other  forma  into  whieh  it  is 
tomcümes  altered. 

Nimed  from  x"^'^^!  '"'Qss,  and  pyriles,  by  Henekol,  who  obaervea  in  hia  Pyritology  (1T2S)  that 
chaleopynte  ia  a  good  distinctive  name  for  the  ore.  Aristotie  calls  the  eopper  ore  of  Cyprus 
c?alcdis  ani  Diosoorides  ases  the  sanie  word ;  but  what  ore  was  intended  is  doubtful.  There  is 
no  queation  ttiat  eopper-pjritea  was  induded  by  Greek  and  Latin  authora  under  the  name  pyriles 
(1  V    p   64). 

79.  BARNHARDTITH,     GenÜi,  Am.  J.  Sd.,  JI.  lis,  11,  1855,  ssyiii,  248. 

Compact  massive. 

H.=3'5.     G.=4-521.     Lustre  metallic.     Color  bronae-jellow.     Streak 

f'ayish-black,  ßligjitly  sliining.     Practnre   conchoidal,  uneven,     Brittle. 
amiehes  eaeily,  giving  pavonine  tiiita,  or  becomiiig  pinehbeck-brown. 
Comp. — 2  6n  S  +  Fe  S  +  Fe  8'=!  ohaloopyrite+1  chaleoeite=Snlphnr  30-5,  eopper  43*2,  iron 
21-3.    Analyses:  1-3,  W.  J".  Taylor,  P.  A.  Gcnth,  and  P.  Keyscr  (l.a);  4,  Genth(priT.  eontrib.): 
S  Fe  Cu 

1.  Barnhardt's  Land  29-40        22-23        47-61,  Ag  fr.  Taylor. 

2.  Koneer  Mills  -  2S-1^        22-41        46-69  Genth. 

3.  "  '■  30-60  21-08         48-40  Eeyser. 

4.  Bill  Williams'  Fork  23-96        20-44        60-41  Genth. 

Id  another  ore  from  Barnhardt's  iand,  Taylor  fonnd  (1,  e.)  S  32-9,  Fe  23-4,  Cu  40-2,  correspond- 
iEgto88  +  4F9  +  2f  &]. 

Pyr.,  etc. — B.B.  gives  Bulphurous  fumea,  and  fuaea  eaaüy  to  a  magnetiu  globulo.  With  boras 
reactions  for  eopper  and  troji. 

Obs. — Occura  in  N.  Carolina  with  other  eopper  eres,  at  Dan  Barahardt'a  Iand,  Pioneer  MUla, 
Pbenii  mine,  and  Vandetburg  mine,  in  Cabarrus  Co. ;  also  near  Charlotte,  Mecklenburg  Co. ;  at 
Bill  Williams'  Fork,  in  California,  with  chalcopyrite,  cte. 

It  may  be  a  ehalcopyrite,  pardy  nlteted  to  copper-glance  (chaloocite),  BS  would  be  inferred  from. 
Dr.  Qenth's  later  obaersattona. 

(A)  HOMiCHLiN  Breithaupt  (B.  H.  Ztg.,  iviÜ  385,  434,  1SB8,  xvüL  65,  321}  ia  olosely  related  to 
the  proceding,  and  may  be  chalcopyrite  partly  altered  to  bornite.  Oecurs  in  tetragonal  octahedral 
erystals,  but  mostly  massire i  H.=4 — 5;  G.=4-412 — 4-480;  color  more bronze-like  than  in  chal- 
copyrite ;  Btreak  blaek. 

Analyaia  by  Richter  (L  a,  sriü.  321):  S  30-21,  Fe  35-81,  Cu  13-16=3  €u  S  +  2  Fe  B  +  Fe'  S>, 
or  3  euS  +  8  Fe  S+Fe  S",  corcespondlng  to  1  of  chakopyrüe,  2  of  dwlmcile,  and  2  o£  pyrrhoäle, 
or  to  1  of  ohaleopyrite  and  3  of  bornite. 

Oecurs  with  malaehite  and  other  eopper  ores  at  Plauen  in  Toigtlaad;  also  aaid  to  ocour,  by 
Breithaupf,  in  Bavaria,  Duobies  of  Hesse  aod  Nassau,  Silesia,  the  HarE,  at  Rheinbreitenbadi  on 
tlie  Ehiue,  in  A^eri^  in  Cbili  at  Eemolinos  and  Tocopülo,  and  in  Japan, 
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68  euLPHros,  etc. 

Ducktownite  is  s,  blackisli  copper  ore  from  Ducktown,  Tenn,,  nnraed  liy  Shspard,  who  found  in 
it  30'76  iron,  26'04  copper,  with  4S'20  of  'mdetermined.  G.  j.  Bruah  has  ahown  Üjat  i(  is  not 
homogeneous,  ond  onlj  ft  miifcure,  graina  of  pyrite  being  visible  tliroiigh  tia  mass,  and  alao  a 
softer  gray  mineral,  wMch  is  probably  ehalcoeite.  See  Eop.  oa  Mt.  Pisgat.  Ctopper  Mine,  K. 
Haven,  1859,  and  Am.  J.  Sei.,  IL  isviii.  129,  1859. 

80,  STAHNITB.  Qeacliwefeltea  Zinn  (fr.  CornwaU)  Klapr.,  Schriften  Nat.  Fr.  Berlin,  tu.  189, 
1781,  Beitr.,  ü,  251,  IMl,  v.  228,  1810.  Zinkioa  TFmi.,  Bei^m.  J.,  1T89,  385,  391.  Tin  Pyritea 
Eine.,  ü.  300,  1798,  Sulphuret  of  Tin;  Bell  Metai  Ore.  Etain  sulfute  Fr.  Stannine  Beud., 
Tr.,  il  416,  1832. 

Prboatiy  tetragonal,  and  hemihedral  like  ehalcopyrite,  Kenngott. 
Oieavage :  parallel  to  tlie  faces  of  the  cube  and  dodecahedron  indiatiiiet, 
Commonly  massive,  granulär,  and  disseminated. 

H.=4.  G.=4-3-i-522;  4-506,  fr.  Zinnwald,  Eammelaberg.  Lustre 
metallic.  Streak  blackish.  Color  steel-gray  to  iron-black,  tlie  former 
when  pnre ;  sometimes  a  bluiab  tamisli ;  often  yellowish  from  the  preaence 
of  ehalcopyrite.     Opaque.     FraetiMe  nneven.     Brittle. 

Comp.— 2  (-©n,  Fe,  ZnjS  +  SnS',  whieli,  the  ratb  of  öu,  Fe,  Zu,  being  2:1:  I,  correapondB 
to,  Sulpliur  a9'6,  tin  27-2,  copper  29'3,  iron  6-5,  Eine  7'5=100.  The  ratio  between  the  sulphur 
of  the  two  terms  is  1 :  1,  as  in  chaloopyrite.    Analyses :  1,  Klaprotli  (Breitr,,  t.  228) ;  2,  Knder- 

■    ■   ■"  ■     ■■- .       ,_       ~    ~  ...      ■  — ) ;  4^  Mallet  (Am.  J.  Sei.,  n. 


3.  St  Miohael'B  Mt,      29-9ä9    31-618     21i'649      4-791    10-1]3  =  100  Johnston. 

4.  "  39-48       36'85       29-18         6-73 

5.  Zinnwald  29-05        25-85       29-38         6-24 

Pyr.,  elo. — In  the  (doaed  tube  decrcpitatea,  and  givea  a  faint  Sublimate ;  in  the  open  tube 
sulphuroiis  aeid,  and  a  Sublimate  of  oxjd  of  tin  quite  uear  the  assay.  B.B.  on  cliarcoal  fuses  to  a 
globale,  n-hich  in  O.F.  gives  off  sulphur,  and  coats  äe  coal  with  wMte  oiyd  of  tin ;  the  roaated 
mineral  treated  witli  borai  gives  reactions  for  iron  and  eopper. 

Decomposed  by  nitrio  acid,  affordiug  e,  blue  Solution,  with  Separation  of  Bulphur  and  osyd  of 

Obs. — Formerlj  found  at  "Wheal  Rook,  Comwall,  and  at  Caru  Brea,  where  it  constitated  a 
conaiderabie  vein,  and  was  aceompanied  by  pyriee,  Wende,  and  other  minerala ;  more  racently  in 
conslderable  quantitj-  in  granite  at  St.  Midiael'a  Mount,  where  it  is  soidaa  an  ore  of  copper;  also 
at  Steuna  Gwynn,  St,  Stevens,  and  at  Wlieal  Primroae,  Wheal  Scorrier,  and  oeoaaionally  at  Bot^- 
laclt  mine,  St.  Juat;  alao  at  the  Cronebane  mine,  Co.  Wieltlow,  in  Ireland;  Zinnwald,  in  the 
Erzgebirge,  with  blende  and  galenita.  It  öetiuBntly  haa  tho  appearanco  of  bronze  Of  bell  nietal, 
and  hence  the  name  beU-melal  ore. 

81.  I,mNAU'rU.  Kobolt  med  Jem  och  Svafelsyra  (&.  Baatnaos)  G.  Bmndl,  At.  H.  Stoelch.,  119, 
1748.  Kobalt  med  forvawafiadt  Järn,  Cobaltiun  Ferro  Sulphurato  mineralisatuni,  Ornnsl.,  213, 
1758.  CobflJtum  pyritieosum  Linn.,  1768;  de  Born,  LIthoph.,  i.  144,  1773.  Mine  de  Cobalt 
snlfureuse  de  Lide,  iii  J  34,  1783.  Kobalt-SlaiiB  pt.  Wem.,  Mrwtm,  etc.  STafalbunden  Eobolt 
Bisiager,  Mit.,  üi,  316,  1810.  KobaltitieH  Maasm.,  Handb,,  168,  1813.  Schwefelkobalt.  Sul- 
phuret  of  Cobalt;  Cob^t  Pyrites.  Cobalt  sulfurö  Fr.  Koboldino  Beud.,  Tr,,  ii.  417,  1832. 
linneit  J3afd,  Handb.,  560,  1845,  KobaltnickolSiiea  [not  Eobaltkies]  Barnm.;  Siegenite  (ft, 
Musen)  Dana,  Min.,  687,  1850. 

Isometric.  Tigs.  2,  6,  T.  Cleayage :  cubic,  imperfect.  Twins  :  com- 
poaition-faee  octahedral.     Also  massive,  granulär  to  compact. 

H.=5'5.  G.=:4-8— 5.  Luatre  metallic.  Oolor  pale  eteel-gray,  tarnisli- 
ing  copper-red.     Sti-eak  blaekish-gray.    Fraetare  uneven  or  aubeoncboidal. 
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Comp,  Var,— a  Oo  S  + Co  S'=SulphuT42'0,  cobalt  580=100;  but  havii^  the cobalt  replaeed 
partly  by  nickel  or  coppor. 

Var.  1.  (h^ßroKs;  Iinn^itb  HaÜ  (L  a).  Ore  from  Bastnaea.  The  oopper  lias  beeu  attrib- 
utad  to  mixod  ehalcopyrite ;  but,  in  view  of  the  composition  of  OBtrollite,  thia  ia  probably  Eot 
true  of  all  of  iC  The  name  Ummite,  aftar  Linn^ua,  waa  given  distinctively  by  Haidii^r  to  tlie 
Basinaes  mineral  (L  c). 

2.  Mccol^ero^is ;  tTickd-Lmnaile  Seöbhitb  Dana  (1,  c).  Ore  frora  Miiseu,  near  Siegen  and 
elsewhere.  The  spetämena  fl^om  Muaen  aSbrded  Bammelaberg,  in  his  recent  anatyaia  (No.  5), 
14-60  of  nicke! ;  and  be  shows  that  the  earlier  analyaea  ara  orroueoua,  owiag  i<i  tho  faßt  that  a 
metbod  of  aeparating  nickel  and  oobalt  oompletely  was  not  known  when  the  aualyses  were  made. 

Analyses.  1,  Hiainger  (Afhaadl.,  iit  319);  3,  Wemekink  (Schw.  J.,  xixix.  306,  and  Lconh. 

ZS.  f.  Min,,  1826);  3,  Sohnabel  (Eamni.,  Üh  SuppL,  llt|;  4,  Shbiaghaua  (ib.);  5  '" 

(J,  pr.  Ch.,  IxxxYL  340);  6-8,  Geutii  (Am.  J.  Sei.,  n.  xidü.  41S): 

S        Co        Ni      ^e       Cu 


i      " 

£«■3 

42 '30 

llOO     42'64 

43-04 

40-77      14-60 

6    Mine 

iral  HiU,  Sieg 

SS-IO' 

25a9     2S-66 

Sieg 

41-15 

[50-76] 

5    Mihi 

oun,  Sieg 

41-54 

21-34     30-53 

=  l00'63Ebb.     G.= 


3-37     ,  Pb  0-39,  Cu,  Sb  ir^  Inaol,  1-07=98-24 

Pyr  cte — The  yanety  frora  Mj^en  giyea  m  the  olosed  tube  i  ^ulphiir  euWimite  m  the 
opan  tube,  sulphurous  fuioea  wiö  a  fsiut  aubhmal«  of  araenoua  aeid  B  B  on  liiarooal  giyea 
arsenijal  and  sulphuroua  odor^  -ind  fuses  to  »  msgnetic  Klobüle  Tl  e  roaated  mineral  gives 
with  the  fluxea  reactions  lor  niekel,  cobalt,  and  imn  Soluble  in  nitr  i.  acid,  with  Separation  of 
aulphur. 

Obs. — In  gneisa  with  ohalcopjr  te  at  Baatna^s  noar  Ei  Uarhyttan,  Swtleu  at  Miacn  near 
Siegen,  in  Prussia  w  th  heivy  spar  and  spathic  ran  at  Siegen  {neg'nite)  m  octahedroni  at 
Mine  la  Motte,  m  Miaaouri  moatty  maasiye  aomatimoa  octahedr'ü.  and  cnboKMitahedral  cry^tala 
and  at  Mineral  Hill   ra  üarjland   in  a  vem  m  ohlor  te  alate  with  ohalcopyrite   bomito  bletidB 

Alt.— Oemra  mltcrod  to  yellow  eirthy  eubxlt  ao-ciUed  {jeJ5  ErdL/ball),  which  la  a  mixtare  of 
erythrite  and  pitticita. 

82,  OARROLLITE.  a&ec,  Am.  J".  Sd,,II.»ii,418, 1852, 

laometric.  Earely  in  oetaliedrons.  Massive,  Practure  sabeoiichoidal 
or  imeven, 

H.=5'5.  G.=  4'85,  Smith  and  Bmsh.  Lustre  metallie.  Oolor  light 
steel-gray,  with  a  faint  reddish  hue. 

Comp.— Cu  S  +  Co'  S';  or  i»s  equiyalent  Gu  S  +  Co  S  +  Oo  S''(obtaiQed  by  doublingthenuniber 
of  atoms),  wMoh  may  be  writtea  2  (i,  ■6u  +  ^  Oo)  S  +  3  Co  S';  analogoua  to  Oubaa.  Analyaea: 
1—3,  Smith  and  Bruah  {Am.  J.  Sei^  H.  lyi.  367) ;  4,  Genth  (ib.,  isül  418) : 

8        Oo       m      Fe       Cu     As 

1.  Patapseo  mine        41-9,^     37'25     1-54    1-26     17-48    i»-.=99-46  a  &  B. 

2.  "  40-94     38-21      1-54     1-55     IT'TS     ö'.^lOO-OS  S,  4  B. 

3.  "  40-99     37'65     1'54    1-40     19'ia    &-,=100-76  S.  &  B. 

4.  "  41-71     38-70     1-70     0-46    17-65,  quarla  0-07=100'19  Gf, 

Paber  obtaiiied  in  an  inoorreot  analyais  (L  o.)  S  21-04,  Co  28-50,  Ki  l'SO,  Fe  5-31,  Cu  32-99,  Aa 
1-81,  ailica  2-15=99-30. 

Pyr. — Liko  siegenite,  escept  that  the  roaated  mmeral  reacts  for  copper  with  the  ilus:oa. 

Obs. — In  CarroU  Co.,  Maryland,  at  Patapseo  rolne,  near  Finksbui^;  and  also  at  SprlngBeld 
mine,  associated  and  mised  with  chaloopyxilä  and  chsleocite. 

Thia  species  may  proye  to  be  identioal  with  the  Baatnaes  linuaiite  (or 
analysia  of  the  latter,  hoth  being  cupriferoua. 


«B,  Google 


70  SULPHIDS,    ETC. 

83.  SMALTTm.  7  Ooballum  cineraoeuin  Agnc,  459,  1539.  EoTjoltmalm,  Koboliglanta,  Mla- 
era  Oobaltl  cinerea,  ColDaltum  arseuico  mmeraliaatnin,  pt.  (Cobalüte  here  mcludeJ),  WiäL,  231, 
l'i4'i!.  1  Cobaltum  Ferro  et  Äraonieo  minereliaatum,  Glanla-Cobalt  (fr.  Solmoebßrg),  OroraL,  212, 
1753.  Mine  de  CobaJt  grise  De  Lkle,  Orist.,  333,  1172;  Mine  de  Cobalt  arsanicale  De  Lisle,\a, 
123,  llBS.  W*J3B©r  Speiaakobold,  Grauer  Speiaakobold,  Wem.  Gray  Cobalt  ore  Kiirw.,  1198. 
Tin-wliite  cobolt.    Speiekobslt  Eama.,  Handb.,  155,  1818.     Sraaltine  Bsud.,  Tr.,  iL  584,  1862. 

leometrie.  Observed  planes  :  0, 1,  2-2, 1,  also  an  undetennined  tetrahex- 
ahedron.  Fignres  1,  2,  5,  6,  8,  9.  Cleavage :  octahedral,  distinct.  Ciibic, 
in  traces.     Mm  massive  and  in  retieulated  and  other  imitative  shapes. 

H.=5'5— 6,  ö,=6-4:  to  7'2.  Lustre  metallic,  Color  tin-white,  inclin- 
ing,  when  massive,  to  eteel-gray,  sometimra  iridescent,  or  grayish  from 
tai'nish,     Streak  grayish-blacE.     Fractore  granulär  and  uneven.     Brittle. 

Comp.,  Var. — For  typical  kinä  (C!o.  Fe,  Ni)  Afl''=  (if  Co,  Fe,  and  Ni  be  present  iu  oqvial  parta) 
ArBeüio  7ä'l,  cobalt  9'4,  oickel  9'5,iroa  9-0=100.  It iE  probable  tliatmokelia  aeTerwiioUrabsenl^ 
althougli  not  detected  in  some  of  tbe  earliei  aneljaes;  and  in  some  Mnds  it  is  thepimcipalmetaL 
The  variefjes  baaed  od  the  proportiona  of  ccbalt,  nickel,  and  irou,  are  tbe  following 

Tar.  1.   CohoUic ;  Suäminb.    Containa  little  mckel  or  iron. 

a.  Nkixiliferoua ;  Ohloahthitb  JSreüA.  (B.  H.  Z(^.,iT.  1845;  "Weissniekelkies  pt.  'WeiawiGkelerz 
Araenik-Wickel,  Germ.;  White  Hickel;  Bammelsbergit  Haid.,  Handb.,  560,  1845  Ohathanute 
£'A«p.,  Am.  S.  ScL,  xlviL  351,  1844).    Contains  much.  nickel,  Hie  cobalt  simetimes  nearly  wanting 

S.  Fmiferow,  ^■^fiosiVE Breith.  (GrauerSpeiskobold  Wmi.;Eiseükobalterzaä(Mm.  Eiaen- 
kobaUkies  v.  Ed.}.    Coütaina  over  10  p.  o.  of  iron  with.  cobalt,  or  with  cobalt  and  nickeL 

But  tlie  aloniic  proportion  of  araenio  and  other  elementa  oflen  yariea  much  from  the  normal 
above  atated,  and  -without  oorreapoadence  with  the  three  groups  just  polnted  ottt.  Theae  raria- 
tiona  lead  to  the  foEowing  groupa,  aa  diatinguished  by  Eainmelsberg,  whioh,  however,  blend  more 
or  lesa  with  one  another : 

A.  Composition  RAs',  witlia=Co,  Fe,  and  sotneNi.    Inoludee  some  of  Noa.  1,  S,  and  3,  above. 

B.  R  Aa',  with  E=Ni,  Fe,  and  aome  Co.     Includea  moat  c/iiwlJtfÄiis,  Ho.  2.    Anai.6tol2. 
0.  E  Aa  +  R^a".    AnaL  13  to  15,    Inolodea  aoine  of  Nos,  2  and  3. 

D.  RAs'+2BAs=.  Anal.!eto21.  Inoludes  aome  of  1  and  2.  In  tbis  laat  tlie  araenio  consti- 
tutea  73—76  p.  c,  and  tho  mineral  approxiraalas  to  Skuthntdile. 

Analyaea  :  Seriea  A.  1,  Varrentrapp  (Fogg.,  ilviii.  505);  S,  Hofmann  (Pt^g.,  xir.  486);  8, 
Koball(araada.Min.,3l>0);  4,  Klauer  (Eamm.,  SttSappl.,  225);  5,  Lange  (Ramm.,  Min.  Oh.,  24).— 
Seriea  B.  6,  Booth  (Am.  J.  S<n.,  yvi-r.  241);  7,  Rammelsbeig  (J.  pr.  Ch-,  It.  486);  8,  9,  id.  (lat 
Buppl,,  15);  10,  F.  Marfan  (Vofil'a  Min.  Joanh.,  158);  11,  G.  U.  Bhepard  (Am.  J.  Srä,,  ilvii.  851); 
13,  QenthfThia  Min.,  512,  1854).- Seriea  0.  13,  Jäckel  (Roae'a  Kiyst.  Oh.,  58);  14,  Bammela- 
berg  (5th  Suppl,,  236);  16,  Salvetal  ft  Wertheim  (Thtee,  Paria,  1854,  79).- Serias  D.  16, 
Stromeyer  (Gel,  Aoz,  GötL,  1817,  72) ;  17,  Sartorius  (Ann.  Ob.  Pharm.,  livi.  278) ;  18,  19,  B.  W. 
Bull  (Roae'a  Kryat-Ch.,  52);  20,  Katatedt  (Ramm.,  &th  Suppl,  225);  21,  Marfan  (L  c): 


Ab 


Co 


m 


Cu 


Tuuabei^ 

69-46 

23-44   

4.95 

,  S  0-90=98-75  Tarr. 

Bobneeberg 

70-37 

13-95      1-79 

11-71 

1-39,  aO-66,  Bi  0-01=99-88  Hofm 

7108 

9-44    

18-48 

ir.     Sir.,      Bi  1-00=100  Kob. 

Riecheladorf 

68-73 

16-37  12-16 

2-30 

0-46  =  100  Klauer. 

Schnecbeig 

73-55 

6-38  14-49 

,  S  0-27=99-79  Lange. 

.  of  mineral  of  anal  7,  6-4 

I;  3  and  9,  6 

735;  1 

0,  6-28- 6-89. 

72-64 

3-37  20-74 

3-23 

=100  Booth. 

Allemont 

71-11 

!8-71 

6-83 

,  8  2-39=98-93  Ramm. 

Kamsdorf 

70-34 

28-40 

=98-74  Ramm. 

70-93 

29-äO 

Ir. 

=100-43  Eamm. 

Joachimathal 

71-47 

8-62  21-18 

'   2-83 

0-29,  S0-58=99-97Marlan. 

Cbaibara,  CL 

70-00 

1-35  lS-19 

17-70 

=101-21  Shepard. 

70-11 

3-82     9-44 

11-85 

,  S  4-78=100  Genth. 

of  min.  ofanaU 

13,  6-84; 

14,  6-374. 

Biecheladorf 

66-02 

21-21    

11-60 

1-90,  S  0-49,  Bi  0-04  =  101-26  Jacke 

60-42 

10-80  25-87 

0-80 

,   S2-ll  =  !00  Ramm. 

Schneebe:^ 

58-71 

3-01  35-00 

0-80 

,  S  2-80=100-32  Salv.  &  W. 
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LOfanal.  !9,  e-S3T ;  21, 


2!.  JoHehimsthal  14-52     11'72 


Fe       Cu 

1-42  0-lG,  S0-83  =  nS'98  Strom. 

!-24  — ,  S0-fl4=a9-94SaftoriiiB. 

i'82  ^99-73  BiüL 

i-S2  0-94=S8-e7  BulL 

r-33  ,  9  (l-86=99-e3  Karat 

i-ae  1-00,  8  l-31=99-72  Marian. 


J.  L.  Smith  found  over  8  p.  o.  of  oopper  in  a  sraaltiue  from  Atacama,  his  analyais  affordii^ 
(Gimss'3  Bsped.,  ü.  102)  As  70-85,  Oo  24-13,  Hl  1-23,  Fe  4-(l5,  Cu  8-4i,  S  0-08=  100-75. 

Pyr^  Btc — In  tte  doaed  tube  givea  a  Sublimate  of  metallio  arsenb;  in  the  opeu  tube  a  white 
Sublimate  of  arsenons  ocid,  and  sometimes  traoea  of  sulpliurous  aeid.  B.B.  on  diarooal  gives  an 
arsenical  odor,  and  fhsea  to  a  globule,  wliich,  treated  wLtli  BucceBsive  portiona  of  borax-glaBB, 
affords  reactiona  for  iroa,  cobalt,  and  niokoL 

Obs — UsuaUy  oeourB  in  teiDB,  aecompanjing  eres  of  oobalt  or  ciciel,  ani3  eres  of  silver  and 
coppor;  also,  in  aome  inBtancea,  wiüi  niccolite  and  arBeuopyrite ;  often  having  a  eoating  of 
nnnabergite. 

OcDurs  witb  allver  aad  copper  at  Preib«:^,  Annaberg,  anä  particularly  Scihneeberg  in  Saiony; 
at  Joaclümathal  in  Boliemia,  tlia  reljoulated  varieties  are  frequenüy  foond  imbedded  in  oalo  spar, 
and  also  at  Wheal  Spatnon  in  Cornwall;  at  Eieehelsdorf  ia  Hease,  in  veins  in  the  copper  achiat; 
at  Tunabei^io  Sweden;  AUemont  in  Dauphin^;  at  the  silver  minea  of  Trea  Puotas  and  othera  in 
Chili,  but  oaly  in  Bmall  qnantities.  Also  in  erystals  at  Miae  La  Motte,  MiaaourL  See  analyaea 
above  for  the  yarietiea  at  theae  looahtiea. 

At  Ohatham,  Conn^  tbe  cldoantMW  {ohathamit«)  oocurs  in  mioa  slate,  aaaooiated  generaJly  with 
araanopyrite  and  aomeliraes  wlth  niccolite. 

Tbia  apedes  and  the  oobaltlta  were  confounded  by  the  mineralogiata  of  laat  csntury;  and 
although  right  chemical  diatinoüona  were  oarlv  indioalad  by  thoaa  of  Sweden,  doubta  eontinaed 
until  tlio  anäyaea  by  John  and  Stromeyer  in  1811  and  1817.  Koma  de  Liale  brougtt  out  and 
figiired  oorreetly  the  ccyataJlographio  diatmctiona  m  1172  and  1783 ;  but  the  value  of  his  deter- 
minations  were  not  genorally  appreciated. 

Alt.— Ocoura  altered  to  erythnte  (^rseuate  of  oobalt),  a  ohange  due  to  tho  Oxydation  of  the 
araenie  snd  oobalt  oi 


84,  SEUTTBRUDITB.  Teaaeral  Kies  Harttobrftkias,  Breilh.,  Fagg.,  ix.  115,  182T.  Aisenik- 
kobaltkiea  Scheei-er,  Pogg.,  shi.  548  185T  HartkoballBra  Eaum,.,  Handb.,  89,  1847.  Skut- 
tevudit  Eaid.,  Handb.,  5G0,  1845.     Modumite  Nieoi,  Min.,  457,  1849. 

Isometric.  Obsei-ved  planes  0,  T,  1,  2,  |,  3-2,  i-Z,  3-|.  Figa.  1,  2,  3, 10. 
Oleavage ;  ciibic,  distinct ;  /,  in  traces.     Also  massive  granulär. 

H,=6.  &.— 6-74— 6-84.  Luatre  bright  metallic.  Color  between  tin- 
wliite  and  pale  lead-gray,  Bometimea  irideacent. 

aomp — Co  Aa'^Araenio  79-2,  oobalt  30-a=:100.  Analyaea;  1,  Scbeeror(L  o.);  3,  3,  Wähler 
(Pogg.,  xliii,  591): 

1.  Skntterud  Aa  77'34         Co  30-01        Fe  1-51     S  0-69=100-05  Soheerer, 

2.  "  cryst.  l9-2  18-5  1-3  =  99-0  Wöhlar. 
8.          "         mass.            79-0                19-5  1-4=99-9  Wähler. 

Pyr. — Reactiona  like  thoae  of  amaltite,  but  givBS  a  more  oopious  Sublimate  of  metallic  arsenio 
in  tho  eloaed  tube. 

Oba. — From  Skntterud,  near  Modmn,  m.  Norway,  in  a  homblendic  gangue  in  gnelss,  with 
sphene  and  cobaltits,  and  the  crystals  soroetimes  implanted  on  thoae  of  cobaltite. 

SB.  OOBALTITE.  Cobaltum  cum  ferro  anlfurato  et  araeuicato  mlneralisatum,  Glanta-Kobolt 
pt.  (fr.  Tunabarg),  GronsL,  213,  1758,  Miae  de  Cobalt  blanche  de  IJsh,  Crist,,  ZSi,  1772.  Mine 
de  Cobalt  araenico-aiilf\irsuae  de  lAsle,  Criat.,  iü.  129,  1783.  Glanz-Kobold  Wera.  KobaK- 
Glana  Germ.  Oobalt  gria  pt.  H.  Gianca  Cobalt;  Bright-Wblte  Oobalt.  Glanzkobaltkiea 
Glock.,  Grundr.,  1881.    Cobaltiua  Bsud.,  Tr.  ii.  450,  1833. 

Isometric;  pyritohedral.     Observed  planes,  as  in  tlie  annexcd  flgure; 
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f.  46,  4T. 

granulär  or  compact. 


SüLPHros,  Kre. 


cubie,  porfcct.    rianes  0  striated.     Also 

H,=5'5,  G,=^6— 6'3.  Lustre  metallie.  Color 
ailver- white,  intilined  to  red;  also  steel-gray,  with 
a  violet  tinge,  or  grayish-black  when  containing 
much  iron,  Streax  grayiah-blaek.  Fracture  un- 
even  and  lameliar.     Bi-ittle- 

Comp.,  Var.— Co  S'  +  Co  As',  or  ßo  (S,  As)''==Sulpliur  18-3, 
arsenio  45-2,  cobalt  35-5  =  1(10.  Tbe  eobalt  is  BometimeB  largeiy 
replaced  by  iron,  and  sparingly  by  oopper. 

Var.  1.  Otdmatry.     Oontains  little  irott.    Anal  1 — ß. 

2.  S^sreiferoiis ;  pEanodOBÄLTiTB  (Stahlkobalt  Ramm.,  4th  SuppL, 

116,  5th  SuppL,  148,  ISSa  I  fferroeobaltine  Dana,  Min,,  58,  la54), 

Coataina  much  iron  (anal.  7 — 9) ;  from  the  Hamburg  mlne,  Siegen. 

is :  1,  Stromeyor  (Schw.  J-,  lii.  380) ;  2,  Schnabel  (Eamm.,  Sd  Suppl,,  65) ;  3,  Hnberd« 

■"'   "       '  ....     -      -   - 8,  Schnabel 


(Eamm.,  4tli  Suppl 

116); 

4,  Pa,t6ra(ib.):  5,  BbbiiMchaua  (ib.);  6,  7,  Schnabel  (Jb.); 

(ib.,  Dth  SuppL,  149);  9,  Heidingsfeld  (ib.): 

s 

As 

Co 

Pe 

1.  Skutterud 

20-08 

43-40 

3310 

3-23—99-87  Stromeyor, 

2.  Siegen 

1910 

44'76 

2B-77 

6-33=100  Schnabel 

B.  Skutterud 

SO'25 

43-97 

3ä-07 

3-42,  quarta  1-G3-100-34  EbWngha 

6.  Siegen,  massive 

19-35 

45-31 

83-71 

] -63=99-99  eolmabel. 

1,       "    piamoae 

19-93 

42-63 

8-67 

25-98  Sb2-S4=100Sdinabel 

8.        "          " 

aO'Se 

42-94 

8-93 

28-03  =  l00-7B  Schnabel 

S.        "          " 

19-08 

43-14 

9-Ö2 

2499,  Sb  1-04,  Ca  2-36,  gangue  0-53^ 

'SHeid. 

The  analyses  of  supposed  cobaltite  by  Patera  and  Hubordt  are  ^Teo  under  AiiOCLisiTB, 

Pyr.,  etc. — Unaltored  in  the  eloBed  tube.  In  tlie  open  tube,  givea  aulphnroua  fumea,  and  a 
crystalliue  Sublimate  of  arsenoua  acid.  B.B.  on  charoo^  givea  off  sulphur  and  arseuic,  and  fuBea 
to  a  magnetic  giobule;  witi  boras  a  cobalt-Muo  oolor.  Solubla  in  warm  nitric  aiäd,  aeparating 
arseuous  add  and  eulphur. 

Obs.— Ocours  at  Tunaberg,  Eiddarhyttan,  and  Hokansbö,  in  Sivedeu,  in  la:^,  splendid,  weU- 
defined  oryatala ;  aino  at  Skutterud  in  Norway.  Other  localities  are  at  Querbach  in  Silesia,  Siegen 
in  Westphalia,  and  BotalUck  mine,  near  St.  Just,  in  Cornwall.  The  moat  productive  mines  are 
those  of  Vena  in  Sweden,  where  it  ooours  in  mioa  slate ;  these  miues  were  flrst  opened  in  1809. 

This  spedea  and  smaltite  afford  the  greater  part  of  the  smalt  of  oommerce.  It  is  also  emplc^^d 
in  poreelain  painting. 

86.  O-ERSDORFFITS.  Niccolom  Ferro  et  Cobalto  ArsonicaÜs  et  Siilphuratis  mineralisatnm, 
Kuprernickel,  pt  (laftite  var.  fr.  Loos),  Oorast,  218, 1768,  Ak.  H.  Stookji.,  1761, 1754.  [The  apecies 
later  taten  for  Kupfernickel  and  Cobalt  ore,  nntil  1818.]  ITickelglanz,  'WeisseB  Hickelerz,  F/af, 
Scbw.  J.,  iiii.  260,  1818;  Serz.,  Ak.  H.  Stockh.,  1820.  Sulfo-arsöniare  de  niokel  Ssmt,  1834. 
Hickehu-senUtglanz,  Hiekelarsenikkies,  Arsenitnickelglanz,  Germ.  Kiekel  Glanoe.  Diaomoae 
Bead.,  Tr.,  ii.  448,  1832.  Tombazite  pt.  Ä-eÄ,  J.  pr.  Gh.,  xv.  330,  1838.  GßradorfBt  (fr. 
ScMadming)  pt.  Loiee,  Poggr,  Iv.  603,  1842,    Ämoibit  pt  v.  Sab.,  J.  pr.  Ch.,  ssaiii.  403,  1844. 

Isometrit! ;  pjritobedral.  Obeerved  planea  0,  1,  *-3.  Tigs.  2,  6,  7,  i6. 
Cleavage :  eubic,  rather  perfect.     Also  lameliar  and  granulär  maesive. ' 

H.=5*5.  G.=5'6 — 6-9.  Lustre  metallic.  Color  silver-white — steel- 
gray,  often  taniisbed  gray  or  grayish-black.  Streak  grayish-black.  Frac- 
ture uneven. 

Oomp,  Var. — Kormal,  Ni  S'  -f  Ni  Ai 
100.  Butthe  composition  varies  in  ati 
fully  understood. 

Var.  1.  Myrmal.    Having  the  ahove 
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2.  Löwe'a  gendorgUe  (No.  30)  affords  1  [Ni  S'  +  Hi  As^  +  ^nioeolite  (p.  60),  oorcasponding  to 
At  ratio  for  As,  S,  Hi,  3  ;  2  ;  3.  Lüwe  deduced  4 :  3  ;  4,  the  formvila  from  wMch  would  difibr 
ODly  [n  the  last  mamber  beiug  i  niooolife.    Anal.  9  fafls  iu  witb  this  fonnula. 

3.  Von  Kobell'B  ojnoÄfe  (anaL  11)  afforded  him,  4  As +  3  S  +  4Ni=ArHenic  4T'4, —'-'— '  =  ■'' 
uiefcel  37-4,    4  As  +  3  S  +  4J  Ni  is  nearer  tlie  analyala.    The  mineral  oi 

i  l^^ht  steel-gray  octaliBdroiis,  haying  H.  =  ' 


rs  at  Lwhteuberg  in,  tte 
eofSiegenClTo.  15),  corre. 
J,  Co),  3:1:2,  givii^  the 


,  H.=4.    PleBa's  an^yses  (Nos.  13-14),  and  also  Bogen'a  of  tho  o] 
Bpond  to  3  Ni  S  +  Hi  Ab".    This  ore  may  be  nsmed  plessile, 

5.  Dobschamte.    Aiial.  18  eorresponds  to  At.  ratio  for  Aa,  9,  (Hl,  I 
fomiulal  [RS'+R  A9T  +  3iiieeolito. 

Aoalysea:  1,  BerEelius  (1.  e.);  3,  BammeUberg  (Pc^gi  Ixvüi.  5U);  3,  4,  Sohnabel  (Terli.  Ver. 
Boaii,  viii.  307,  Ramm.  MIiL-Ch.,  65);  6,  BergemaniH  J.  pr.  Gh.,  Ixiv.  344);   6,  DöbePeinOF  (Sohw. 
-370);  T,  RammelBbergfHaodw-,  ü  14);  8,  Heidingsfeld  (Eamm.,  ethSuppL.  174) ;_r  " 


Lowe  (Es 
(B.  H.  ZtL 
402) ;  18,  Zeijäu  (Ai 


.,  3d  Suppl.,  103,  Po^.,  Iv.  503); 

■"     18,  BergemanQ  (J.  pr. 

Ak.  Wien,  1866,  173) 


66); 


1.  Looa,  Sweden 

2.  Haragarode,  G,  5 

3.  Musen,  crysL 

4.  Kma,  massive 
6.      "     crysl. 

6,  Kamsdorf 

7.  Lobeitäteüi 


45-03     18-04     34- 


46-12 


>.  Prakendorf 
I.  Schladnüng, 

"        G.  6-7— 6'9  43-62  14  33 

;.  "    erysi.,  G.  6-64  39-04  16-;f5 

"        "  39-40  16-91 

..  Siegen  37-53  17-49    40* 

6.  Ems,  massive  33-25  31-51 

7.  AmMMie,       G.  6-08    45-31'"  14-00 

\  Dübsoliau  49-73  9-41     35' 


0-92»,  §i  09=100-58  Berzelius. 

=100  Soliiiabel. 

2-23,  Cu  2-75=101-96  SolinabeL 


=  100  Döbereiner. 


1-81       O-öO,  Cu  0-11,  S 

8-10  =100  Löwe. 

9-55  =99-65  Lowe. 

2-09  -— ,  quartz  1-87=99 

11-13  14'13=100-23Ple8a. 

14-91  0-83=99-69  Plesa. 
=  100  Plesa. 


4-19 


by  loss. 


=100-17  Bogen. 

1-64,  0u401,  Sb  0-62=100 

h:,  Pb  0-82=100  EobaU. 

7-46,  Si  1-03=99-26  Zerjäü. 

"  with  some  Oo. 


Pyr,,  etc. — In  the  cloaod  tuba  decrepitatea,  and  gives  a  yellowish-brown  Sublimate  of  sulpMd 
of  arsenio.  In,  the  opea  tube  yields  sulphurona  fiimos,  and  a  white  Sublimate  of  ersenoua  aiäd. 
B.B.  on  cbarcoal  gii-es  sulphurous  and  garlie  üdora  and  fuses  to  a  globule,  whicli,  with  boras-glasa 
glves  at  flrat  an  iron  reaction,  and,  by  treataent  with  ftesh  portions  ofthe  flui,  oobalt  and  niokel 
sre  succesäively  oiydizud. 

Decomposed  by  nitiie  add,  forming  a  green  aolatioa,  with  Separation  of  sulphur 


Obs. — Ocoata  at  Looa  in  Helsinglaud,  Sweden;  in 
Jlara,  with  obaleopyiite,  galenite,  ealTite,  Üuor-spar,  aud  quartz ;  at  Sehladming  in  8t  yria- ;  Kama- 
dorf  in  lower  Thuriii^;  Haueisen,  near  Lobenstein,  Voigtland;  at  the  quicksilvei- mine  (anal. 
4)  and  at  Pflngstweise  (anal.  5),  near  Ems.  Also  found  aa  an  incrustation  of  cubes,  witäi  planes  1 
aud  2-3,  on  decomposed  galenite  and  blende,  at  Phenixville,  Fa. 

87.  ULLMANNITB.  Hickalapiesglasera  (ft.  Siegen)  Ulimmm{his  disooT.  in  1803),  SyaL-Tab., 
18S,  379,  1814.  Nickelspiessglanäera  Uausm,,  Handb.,  192,  1813.  Antimonniokelglanz,  Niok- 
elantimonglanz,  Antimon- Arsenikniokelglana,  Germ.  Nickel  Stibine;  Niekeliferous  Gray  An- 
timony.    Antimoine  sulfure  niekelifäre  S.,  1832.     Ullmannit  ^obd,  1843. 

Isometric.  Observed  planes,  0,  1,  I;  f.  5,  6,  7.  Oleavage :  cubic, 
perfect.     Occurs  also  massive ;  Btmcture  granulär, 

H.=5-5-5.  G.=6-3-6-_51:  6;352— 6'506,Ha^zgerode,Eamm.  Lustre 
metallic.     Color  steel-gray,  inelining  to  ailver-white.     Brittle. 
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Freugberg 

11-15 

i1-15 

15-35 

35-25=100  Klaproth. 

Siegaii 

B-94 

47-56 

28-10=100  UUmBim. 

es-ie 

15-98 

21-3a=ü9-10H.  Rose. 

54-47 

15-55 

38-04=98-06  H.  Emb. 

HarageroOe 

2-SB 

fiÜ-84 

11-3S 

29-43,  Fe  1-83=102-13 

—In  the  cJoaed  tube  gives  a  faint  white  Sublimate.    In  the  open  tube  aulphuroua 

ms  fumes,  tlie  lattor  ooudensing  on  the  walla  of  the  tube  as  a  white  uOQ-yolatilo 

Sublimate.    B.B.  on  charcoal  iliBes  to  a  globule,  boila,  and  cmits  antimonoua  vapora,  -wliicli  caat 

the  coQl  white  i  treated  with  borax-glaas  reacts  like  gersdorfüte.     Borne  variotiea  eontain  araonie. 

Dooomposed  by  nitric  acid,  forming  a  greco.  Solution,  with  separatioE  of  sulpliur  and  antimonoua 

Obs. — Occura  in  the  Ducliy  of  Naaaau,  in  the  mines  of  FreuBbui^,  ivith  galenite  and  dialoopy- 
rite;  in  Siegen,  Ptusaia;  at  Haragecode  and  Lobenatein. 

Eammelaberg  ealls  an  ore  from  the  Hara  iaimumil-makdgtanz,  It  oconra  in  oubee  ;  K=4'5. 
G.=5-635— B-TOii,    Analyaia  {Fogg-,  IsKvii.  254): 

Aa  Sb  S  Ki  Co  Pb  Cu  Fa 

■28-00  lB-53  lö-ae  21-04  1-60  5-13         1-33  0-61=100 

It  eomea  from  Wolfaberg  in  the  Harz. 

88.  aORYNITE.    Korjuit «,  ZepMrmiish,  Ber.  At.  "Wien,  li.  117,  18G5. 

Isometric.    In  oetahedrons,  with  convex  faces.    Also  ia  globular  groiaps. 

H.=4-5~5.  G.=5-99i;  5-95— 6-029,  v.  Z.  Luatre  metallic.  Oolor 
silver-white,  inclined  to  steel-gray  on  fresli  fi-acture ;  streak  black.  Opaque. 
Fracture  imeven. 

Comp, — ITi  S'  +  M  (Aa,  Sb)',  or  lue  ullmannite,  and  difforing  in  that  the  araenic  present 
exceeda  in  amount  the  antimony.     Analyaia :  v.  Payer  (Lg.); 

Aa  Sb  S  Hi  Fe 

Pyr,,  etc — In  tho  open  tube  afibrda  suiphuroua  aäd  and  a  crystalline  white  subhmate.  In 
the  mattraaa  also  flnally  a  narrow  yeflowiah-red  and  a  broader  ycllow  Eone.  B.B.  on  oharooa! 
fnsea  easUy  at  surface,  jielding  fumea  of  sulphurona  acid  and  anümony,  With  borax-glaaa 
reactions  of  iron,  cobalt,  and  finally  niotel,  with  an  arsenical  odor. 

Obs. — From  Olaa,  in  Carinttda,  with  bournonita ;  cryatala  about  2J  mm.  throngh. 

Named  from  Kopönn,  o  dah. 

83.  LAURITE.    Lanrit  Wöhier,  Ann.  Oh.  Pharm.,  cixxii.  110. 

Isoinetrie.  In  small  octahedrona,  with  faeea  of  the  cube,  and  2-2,  i-2. 
Cleavage :  octahedral  distinct. 

H.  above  1.  G.^^&'^S,  v.  "Waltershaxisen.  Luatre  metallic,  bright. 
Oolor  dark  iroii-blaek ;  powder  dark-gray.     Bfittle, 

Comp.— Sulphid  of  osmium  and  ruthonium.   Perhaps  12  Ku'  8'+  Os  S',  or  Ru  S'  [  +  ä^  Eu^  OaJ 
=Snlphnr  32-12,  Bn  62-S8,  Os  5'00=100.     Analyais:  Wühler  (1.  c,): 
S  Sl-1ä  [Oa  3-03]  Rn  65-18=100 

The  oaminm  waa  determined  by  tiio  loaa,  and  ttie  mthenium  was  not  whoUy  pure  from  it,  the 
amonnt  uaed  for  anaiyeis  havii^  been  but  0-3145  grain. 

Pyr,,  eto, — Heatod  it  deorepitalös.  B.p.  infuaible,  giving  flrat  aulphnroua  and  then  oamie  aeid 
fumes.     Not  aoted  upon  by  aqua  regia,  or  by  haating  with  bisulphate  of  potaab. 

Obs. — From  the  platinum  waahinga  of  Borneo.  Found  amoag-  finü-grained  platjnum  which 
had  been  bronght  from  Borneo. 
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90.  MABCASITE.  'SofKaTcha&ite[— ÜTyai.Pjnt6]Ärab.,Ä!/Ha.,lZi6;  JTenckel,  112^;  Wall., 
1147;  OromL,  1T58;  Linti.,  It68;  de  Idsls,  1783.  ?Pycite3  arganteo  colors,  Germ.  Waaserkiea 
0.  Weiasorkies,  Ägric.  laterpr.,  4TT,  1546;  Pernim  jecoriB  colore,  Germ,  Leljererz,  pt.,  Agric, 
ib.,  469.  Vattenkiea  [=Was8erlciea]  pt.,  Pyritca  füsona  pt-,  P.  aquoaiia  pt,  WaO.,  213,  1711. 
Swafwelkias  pt  Cronst  184,  1758.  PyriteB  lamelloaua  Born.,  Lithopli.,  ü.  lOS,  1772  P 
aqu  u  7  <L  107  Pvrte  rtomboidalea  pt  ife  Idsle,  Oriat,,  1779,  ÜL  242,  1783  Pyntaa 
1  11  u.  □  g  es  d  c]  [— Cocksramb  Pyrites]  lin-st,  Oat.,  1773 ;  de  LkU,  Onat  ÜI.  2a2, 
17  3      P     tes  f  lam  Uosua   Wall,  ii.   134,   1778.      StralilkiBs,   Leberkies  [=Radiated 

P  H  p  t     Pjnt    ]  lt.,  Wem.,  Bei^m,  J.,  1789,    Per  snlfur^  var,  radi^  B,  Tr,  1801, 

B  T       1^07       W      Brkiea  (DicMar  o.  Leborkiea,   Strahlkiea,  Haarkiea  pt)  Eaasm, 

H  ndl      1        18  3      F  Ifurü  blaue  pt,  Ä     WMto  Pyritea -äÄn,  Min.,  1814,     Per  aulfura 

pn=matic[i.ie  rliomboidalo  Bouim,.,  Oat,,  801, 1817.  Prismatic  Iren  Pyritaa  James.,  iii.  297,  1820 
Eammkies,  Spaerkies,  Zellkiea  pt.,  Germ.  Oootsoomb,  Spear,  and  Oellular  Pjrites  MarkaE.it 
Eaid.,  Hsndb.,  4G7,  561,  1345. 


Orthorhombic.     JA  7=106°  5',  0  M- 
1-328Y. 

ÖA  1=116"  55' 
Ca  44=158  27 
0  A  14^130  10 
;  Trathi 


=122°  2 


1  A  1,  mac.,=115°  10' 
1  A  1,  brach.,=89  6 


:  h  :  c=l-573T  :  1  : 

A  1-1=64°  52' 
A  l-?=80  20 
A  «4=126  57 


^  14intraces.  Twins:  plane 
of  composition  J,  aometimea  conaiating  of  flve  individuals, 
Tinited  by  the  acute  lateral  angle  (f.  97) ;  also  others  with 
eoniposition  parallel  to  1-*.  Also  globular,  renifonii,  and 
otlicr  ünitatiTe  sliapes — stmcture  straight  colamnar ;  otl;en 
massive,  columnar,  or  granidai". 

H.^6-6-5.    G. =4-678 -4-847.    Liiatre  metallic.    Color 

Eale  'broiize-yellow,  sometimes  iiiclined  to  green  or  gray. 
treak  grayiah  or  browniali-black.    Practure  uneven.    Brit- 


0 

i-i 

k-l 

14 

1 
/ 

ä-I 

i-i 

Comp.,  Var. — Fe  S^  like  pjriLe. 

The  yaiietjes  that  bavo  boen  reeogniEBd  depend  mainly  on  state  of  erystallization. 

i.  Radiaied  {SlniMkk$):  Bfldiated;  alao  the  simple  ocyatals. 

2.  Cochscomi  F.  (KammJclea) :  Aggregationa  of  flattaued  orjstals  into  creat-likeforms. 

3.  Spsor  JP.  (Specrkks) :  Twin  oryatals,  witb,  reentering  aogles  a  litüa  liko  the  head  of  a  apaar 

4.  Ci^pälary  (^Raarkies) :  In  oapülary  crystalllzatioaa. 

5.  H^oMe  P.  (i«6sj-fc!e»  and  Fyrüea  fuscus  pt.) :  The  maafuve  of  dull  colors,  baing  Dumed  from 
Sfofl,  livts-;  bnt  ioolnding,  among  the  older  miner^gists  espeoially,  brown 
Pyrite,  altered  more  or  leaa  to  liinonite, 

6.  Okular  F.  {ZeUMes) ;  In  cellular  speoimena,  formed  by  the  inomatation  of  the 
other  minerals  (hat  have  dinappearad ;  partly  pyrita. 

7.  Arsendeat:  Nearly  white  in  eolor  (in  part  hyroaüs  Breith.,  and  wdsskapfererz); 


.ccy  Google 


SULPHIDS,   ETC. 


58-6=100  Hatchett. 

64-34=100  Baraeliiia. 

fi2-36,  Ma  0-70,  S:  0-80=99-S2  BerKiliua, 

S3-05,  Ou  1-41,  Ab  0-98=100'99  Soheidhauer. 

51-95  =  88-88  Trapp, 


Pyr, — like  pynte     Vecy  liaMe  to  deoompositioü;  more  bo  Üian  pjrite. 

T£b  }q/roaite  Breith-,  ealled  alBo  leeisskuj/fererz,  Char.,  1823,  111,  246,  and  m-senid  of  copper,  is 
from  the  Mine  Bricows,  neai-  Annaberg,  A  Cliiliaii  letissliapferen  containa,  accordir^  io  Piattner 
(Breitli.,  in  Pogg,  Iviü.  281),  12-9  p.  c.  of  copper,  besidea  iron  and  sulphur,  bat  no  araenio. 
Another  bo  oalled,  from.  Schneeberg,  is,  aeeording  to  y.  Kobell  (J.  pr.  Ch.,  lixL  1S9),  impnre 
maroaaite.  Weisshepfererz  (also  called  weisskupfer  and  weissem)  oocura  as  tlie  name  of  ei  spedes  in 
all  the  mineralogiKil  worka  ofkist  Century,  from  HeodkBl's  Pjrotology,  in  1726,  whereitia  calied 
a  whitisti  copper  ore,  and  placed  near  totraliedrite ;  and  the  l%ht  color,  from  Henckel  dowo,  is 
attributed  1«  the  preseuce  of  arsenic.  It  haa  önaUy  been  run  out  as  mostly  Impure  marcaBite ; 
and  tliB  domejfcite  and  related  species  (p,  8K)  are  now  tlie  only  true  white  copper. 

Obs. — The  apear  variety  oceurs  abundantly  in  the  plastic  clay  of  the  brown  coal  formation  at 
Littmita  and  AltaatteU,  near  Garlabad  in  Bohemie.  and  is  extsDaiToly  mined  for  ita  sulphur  and 
tbe  manuf&cture  of  the  aulphate  of  irou.  The  radiated  ^■ariety  oocura  at  the  same  plaoe ;  alao  at 
Joaohimathal,  aud  io  Beveral  parts  of  Sasony.  The  cookaeomb  variety  oooura  with  galenite  and 
fiiior-apar  in  Derbysbü^e ;  oryatala  near  Castleton  in  Derbystiire ;  near  AlstoD  Moor  in  Oumber- 
land  i  neat  Tavistoek  io  Devonshire ;  and  radiated  at  Eaet  Wheal  Eose  and  elaewhere  in  ComwalL 

At  Warwiek,  H".  Y.,  it  oceurs  in  simple  and  Compound  oryatala,  in  granite,  with  zircon.  Huslis's 
fatm,  in  Phillipatown,  U.  T.,  affords  small  eryatala,  referred  by  Beck  to  thia  apedes,  oceurring  in 
magnesian  limeatone.  Massive  übrous  variatiea  abound  throughout  tha  miea  alate  of  New  Bag- 
laad,  partieularly  at  Oamraingtou,  Maaa.,  where  it  is  associated  with.  cummingtocite  aud  gamet. 
OoeiiTB  at  Lane'ä  mine,  in  Monroe,  Ooon.,  and  in  the  topaz  aud  fluor  veiu  in  TrumbiiU;  also  in 
gneiaa  at  Eaat  Haddam ;  at  HaverhiU,  H.  H.,  with  common  pyrlte.  In  Oanada  in  Neebing.  a  fow 
miles  eaat  of  the  Kamanistiquia  ß. 

Maroasite  is  eraployed  in  the  manufactnre  of  sulphur,  sulphurio  acid,  and  sulphate  of  iron, 
though  leaa  fi-equeally  thau  pyrite.    It3  color  ia  conaiderahly  pder  than  that  of  ordioary  pytite. 

The  Word  marcasile,  of  Arabie  ot  Moorish  ocigln  (and  varioualy  used  by  old  wrilerB),  was  the 
name  of  common  erystallized  pyrite  among  miners  and  mineralogists  in  later  centuriea,  nntil  near 
the  doBB  of  the  last    It  waa  nrst  givea  to  this  apedea  by  Haidinger  in  1 845. 

The  apecies  is  probably  recoguiEed  by  AgriccJa  under  täie  name  wasserjdea  and  leberem;  and 
also  ander  the  same  by  Cconstedt ;  and  it  ia  Wasaet-Mes  of  Hanamann  in  bolh  editions  of  bis  great 
work.  This  name,  waaserkiea  (pyrites  aquoaus,  aa  Cronstedt  translates  it),  is  little  applicable; 
yet  may  have  arisen  ftom  the  greater  teodeucy  of  the  mineral  to  ijecome  moiat  and  alter  to  vitriol 
than  pyrite— ifitbe  not  an  earlyoorruption,asAgrico!aaeema  tothink  (seeabove),  of  Wnisserlciea 
(white  iron  pyritea).  It  appeare  to  have  beeu  used  also  for  easily  decomposable  pyrite;  and 
pyrrhMiae  waa  also  induded  ander  its  other  name,  pyrilea  ßiscus,  The  rhombio  cryatallization  is 
mentioned  by  de  läsle ;  but  Hauy  long  afterward  eon^dered  it  only  an  irr^olarity  of  common  iron 
pyrites.  Marcasile  ia  made  by  Breiihaapt  (J.  pr.  Ch.,  iv.  251,  1835)  a  generio  name  for  the 
varioua  apeoiea  of  pyritea. 

loscHiDira  Breit.  &  PlaSn.,  Pogg.,  Isüvil  135  (Kausimkiea,  Br.  Char.,  254, 1832}.  This  mineral 
appears  to  be  a  aiixture  of  marcasite  and  miapickoL  Breithaupt  givea  for  it  the  ai^es  104°  30' 
for /A.^  and  100°  Sa'forthe  brachydome.  H.=6-5.  G.=4'925— 5.  Color  tin-white,  sometiraeH 
greenieh  or  grayish;  streak  black.  Analyais  Ijy  Piattner  |Ioo.  cit.),  S  49-Bl,  Aa  4-40,  Fe  41'23, 
Co  0-35,  Ca  0-15,  Pb  0-2Q=99-54,  equivalent  to  94  of  marcaaite  (Fe  S')  and  1  of  Po  Aal  From 
Preiborg,  Schneeberg,  and  OomwalL 

Alt. — Limonlte  and  pjrite  oeour  aa  pseudomorphs  atler  marcaalto. 

91.  LEUOOPTRITH.  Prismatic  Arsenieal  Pyrltes  (communia.  by  Moha)  pt.  Jameso«,  üi.  272, 
1820.  Aiotomer  Arsenik-Kies  pt.  Möhs,  Grundr.,  625,  1823.  Araenikalkiea,  ArBenikeiaen, 
Arseneisen,  pt.,  Germ.  Loucopyrite  pt.  SÄep.,  Min.,  ii.  9,  1835.  Araenosiderit  pt  GioA, 
Grundr.,  321,  1839.  Mohsine  pt.  Chapman,  1343.  Loliu^t  pt,  Sai±,  Handb.,  559,  1845, 
Satersbei^t  Eetmg.,  Min.,  111,  1863. 

Orthorhombie.  Form  like  that  of  ai-senopyrite,  aiid  prohablj  the  same 
in  angles  with  that  of  lölingite,     Alao  massive. 
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=Äi-aemo  72-8,  iron  27-2=100; 
L  153);  3,  Weidonbaach  (Rose's 
,  nat.  Ter.  Halle,  1854,  339]; 
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H.=5-5-5.  G.^6-8-8-71:  6-80  from  Andreasberg,  lUing;  7-09, 
irom  ro^um,  Scheerer;  7'28  from  Breitenbrunn,  Eehnckc;  S'öT— 8-71 
from  Schladming,  Weidenbusch,  Lastre  metallic.  Coloi-  between  silver- 
white  and  steel-gray.     Streak  grayisb-black.     rraoture  uneven.     Brittle. 

Compi, — Fl 
(Pogg,,  ilijL 
185);  6,  lUin) 

A^  S  Pe 

1  roisnin,  Hnrwuy         70  09         1  33         27*39=98'81  Srfieerer. 

2  "  "  70  23        128        2B-U— 09-64  Scheerer. 

3  SciMmmg  72  18        010        26-48=99-36  WeitL 

i  Breitenbmnii  69  85        110        27'41,  Sb  1'{I5=99'41  Bebncke. 

S   Andreasberg  70  59        1  b5        28'67  — 100-91  Illing. 

Pyr. — In  the  closed  tnbe  giren  a  sulihmate  of  metallic  arsenic;  in  the  opon  tube  a  wMte  Sub- 
limate of  araenous  acid,  with  traees  of  snlphurous  fnnies.  B.B.  on  eharooal  gives  tbe  odor  of 
sraenic ;  in  O.F.  a  white  e(Mitiüg  of  arsenous  add,  and  in  B.F.  a  magnetio  globule.  With  the 
fiuxeR  the  roastad  minecal  reacts  only  for  iron. 

Obs^-Ocours  with  oopper  nickel  at  Schladming;  at  Ehrenfriederadorf,  in  Saxony;  at  Sät«ra- 
bei^,  naar  Poaamn,  in  Norway. 

A  cryatal  of  araenical  iron,  woighing  two  or  three  ounceB,  waa  found  in  Bedford  Co.,  Ponn.,  but 
it  js  DOt  known  iinder  what  oireumatancea ;  and  in  Uandoiph  Oo-,  H.  0.,  a  roasa  of  nearly  two 
po-jnda  we^ht.    Whetlior  these  were  leucopjxite  oc  lölingite  ia  uncertain.    Also  found  at  Paria, 

The  name  loiieopjrite  ia  derived  from  Xtu.J,,  white,  and  pyriien;  jt  was  givon  by  Shepard  in 
1835. 

92.  RAMMELSBURGITE.    'Weissnickelltie^  Eoßm.,  Po^.,  xv.  491, 1839.    EammelabergLta 
Dana,  IDn,,  61,  1854.    [Not  Eammelabei^te  (Syn.  of  Chloanthite)  Haid.,  Haudb-,  1845.] 

Oi-tborhombic ;  /A /=:12.S'=— 124°? 

H.=5-25— 5-7Ö.  G.=7-U9y— 7-188  Breith.  Sligbtly  duetile.  Otlierwiae 
like  tlie  preceding. 

Oomp^-Ni  Aa',  lüie  chloanlhitB=Arsemc  71-7,  niekel  2B'3  =  100.    Analyaia:    1,  Hoffmann 


Q  Bubümato  of  metallic  ! 


■senic ;  other  re 
flrat  aeparated  ftom  the  isometric 


Pyr. — In  the  cloaed  ti 
with  niccolite  (p.  60). 

Ob.s. — Ocoura  at  Schneeberg  snd  at  Eiocheladorf.    It  w 
white  nickel  by  EreithaupL 

33,  IiÖIiINGITEl.  Syn.  same  aB  for  Leucopyritb  (p.  78),  with  also  Glanaarsenikkiea  BreWi., 
J.  pr.  Ch,,  IT.  260,  261,  1835.  Mohsine  pt.  Cha^man,  Ppact.  Min.,  138, 1843.  Lolingit  pt.  fliwA, 
1845.     Geierite  (fr.  Geyer)  Erdfh.,  B.  H.  Ztg.,  ssv.  IGT,  1868. 

97A  Orthorhombic.     Form  lilte  that  of  mispickel,  1-«  A  1-^= 

122°  R(Be,  122"  20'  Breith.    Cleavage :  ratlier  perfect  in  one 
direetion.     Also  massive. 

H.=5-5-5._  G.=6-3-47-3  ;  6-246  from  Geyer ;  7-00-. 
7'238  frora  ßeichenstein.  In  other  physieal  charactera  like 
leucopyrite. 


Oomp. — Fa  As  +  Fe  . 
Meyor  (Pogg.,  I,  154);  2,  : 
Krjat.  ehem.,  54);  i,  Behncke  (Pogg.,  acvtii 


s''=Ar3enic  6e'8,  iron  33-2=100.  Analyaea:  1, 
iarsten  (Eisenhütt.,  it  19);  3,  Weidenbusoh  (ßoao'a 
187);  6,  Hofmann  (Pogg.,  XT.  485*; 
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1,  Beiolienalein       63-14 


L  Gejor 


13-92,  Sb  l-37=93-i 


23-01 


Meyer. 

1-04=99-25  Weid. 
!. 
-16  Hofmanu. 


The  last  analysis  alTords  a  compoaition  interaiediate  iMtween  ttiose  of  loueopjrite  and 
Tlie  4Üi  19  be-hveen  thia  aperiea  and  mispieiel,  and  has  beea  called  geyeiile.    tt  ia  " 
blaok  streiA.    G.= 6-32 1—6-246  Bebnoks,  6  550  Breith. 

Pyr. — Same  aa  for  lencopyrite. 

0ha. — At  Reidheoatein  in  Sileaia,  in  Serpentine,  with  arsonopjrite ;  at  Geyer  in  E 
crystals,  haTing  distinotly  the  form  of  arsenopyrite,  and  massive,  mixed  with  quarta ; 
near  Hutlenbei^  in  Carinthia,  in  ehalybite,  along  witll  bismulb  and  aeorodite, 

Kamed  by  Chapman  after  Mohs,  by  whom  the  mineial  was  flrst  described,  and  wbo 
LSlir^  aa  tbe  first  loe^ity  at  whicli  it  waa  found ;  but  aa  mdhsüe  waa  previonsly  given  to  a  vatiety 
of  menacoanite,  H&idiuger's  name  ia  here  adopted. 

94.  ARSENOPYRITE,  or  MISPIOKEL.  7Lapia  aubrutÜuB  atque  non  fere  aliter  ao  argen« 
spuma  aplondena  et  friabUis,  Germ.  Miatpuclcel,  Agric,  Interpr-,  465,  1646.  Pyritea  candidus, 
■Waaaerliiea  pt.,  Gesner,  Foas-,  1B66,  AraenDtaliskltiea,  Mispickel,  Henckd,  Pyrit.,  1725. 
Araenikalistkies,  Hvit  Kies  (=PrTiteB  albaa),  Mispickel,  AraenilcSten,  Wall.,  227,  238,  1J47. 
Mispictel,  Pyrite  blanche,  JV.  (ri.  WalL,  lläB.  Arsenikkiea  Wem.,  1789.  Eauschgelbkiea. 
Per  arsenieal  Ff.  Araenical  Pyritea.  Dalamit,  Giftkies,  GlßnBaraenikkieB,  BreiSi.,  J.  pr.  Ch., 
iv.  259,  261,  I83S.     Arsenopyrite  GI(k±,  Syn.,  38,  1847. 

Daiiaite=Coballäo  Miapickel  (fr.  Franconia)  Eajyes,  Am.  J.  Sd.,  niv.  386,  1833.  Kobaltar- 
Benikkiea  Germ.  ?  VermonÜt  (&.  U.  S.)  BrdfSi.,  L  o.  Akonüt  (&.  Sweden)  BreWt.,  L  a  Thal-  . 
heimit,  Giftfciea,  BräSi^  B.  B.  Ztg.,  ssv.  167, 1866. 

Orthorhombic.  /A  7=111°  53',  0  A  14=119°  37' ;  a:h:  c^l-7588  : 
1  :  1-4793.  But  JA  Jvarying  from  111°  to  112°  30',  and  1-*  A  l-l  from 
119°  30'  to  121°  30'.     Obsei-ved  planes :  see  f.  98,  99,  100. 


Franconia,  N.  II. 


OA  1-2  =  118°  18' 
OA    1  =115  12 
ÖA  3  =98  55 
0  A  34=99  37 


Franconia,  N.H.,  and  Kent,  N.T. 


0  A  14=158°  23' 
0  A  f  i=149  16 
0  A  1-1=130  4 
0  A  34=105  40 


l-l  A  1-*,  bas.,=130°  46' 
■  l-«Al-?,  ba8.,=99  52 
34  A  34,  ib., =148  40 
fiAfz,  top,=118  32 


Cleavage :  T  rather  distiiict ;   0,  faint  traces.    T-wins ;  composition-faco  7. 
and  14.     Also  colunmar,  straigbt,  and  divergent ;  granulär,  or  compact. 
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H.=5-5— 6.  G.=6-0— 6-4 ;  6-269,  Franconia,  Kenngott.  Lustre  metal- 
lie.  Color  silver-white,  inelining  to  steel-gray.  Streak  dark  grajish-black. 
Practare  nneveu.     Brittle. 


Comp.,  Var—- Fe  S^  +  Fe  A3'=5'b  {As,  S)'=Araenic  46'0,  aulphur  19'6,  iran  34-4=:100.  Part 
of  the  iroQ  sometimea  replaced  by  cobnlt. 

Tar.  1.    Orämwry.     Ooataicing  little  or  no  cobalt. 

Breithaupt  makes  /A  J=;I11  1'  and  l-l  A  l.i=120°  52'  for  cryat.  fr.  Dalame,  Swoden.  (hia 
dalmTtile)  and  G,=S-66 — 5-69;  111°  2T'  for  id.  fr.  Preiberg,  Ohomnita,  Mnnzig,  Tillarica,  Brazil, 
Riesengebiree,  Zinnwald,  Altenberg, 'with  a.=5-839— 8-053 ;  112°  4'  and  120°  30',  for  id.  fc.  Thid- 
heim  near  Stolbei^  in  the  Er^ebirge,  Sdüackettwald,  Gornwall,  witb  Gr.=6-155 — 6'221  {giflIdeB 
and  OiaSieimite,  Breith.).    For  M.  of  Mt.  Sorata,  G.=6-256  D.  Forbes. 

2.  OAaUic :  Danaiie.  Oontaining  4  to  10  p.  o.  of  eobalt,  and  pving  the  foimula  (Co,  Fe)  (As, 
Sf.  lAlin  cryst.  fr.  Franooma,  N.  HL,  112°  1'— 112°,  1-i  A  I-!:=121°  30',  1-i  A  W=100°  15', 
Tesoliemacher;  /A  J=112°  33',  14  A  1-5=121°  20',  1-J  A  1-1=99°  64',  Kem^ott.  In  erjst,  from 
SkuUernd,  /A  7=111°  40'— 112°  2',  l^A  l-t=:121°  30',  Seheerec.  VermoniUe  and  akrmtile  are 
cobaltiiteroua  (Breith.).  The  vermnotlte  is  auppoaed  to  be  ftom  Vermont  [Franconia  ?] ;  it  gave 
him  /a  7=111°  38',  and  G.=6-20'!.  The  akontile  is  from  HokansbÖ  and  Vena,  in  Swedeo,  and 
gave  Z A  7:^110°  29',  witt  G.=e-OOS  and 6069.  For  D. from  Mt.  Sorata,  fibrous,  G.=6'94,  granulär 
5*86,  D,  Forbes.  The  danaHe  waa  named  after  J.  Freeman  Dana,  who  flrst  made  known  the 
Pranconia  localitj. 

3.  Niccoliferovs.    Oontaining  niokal 

4.  ÄrgmUferoas.  Oontaining  a  little  silver,  and  ooourring  in  adoular  crystala  (Weiaaerz  pt. 
Wem.;  Fer  atsenioal  argeutlßre  S.    Pro™  Brailuadorf,  iu  Sfliony, 

Andyaea:  1,  StröQieyer(8chw.  X,  s.  404);  -J,  CheTreul(Gill.  Ann.,  svü.  8i);  3,  Thomson  (Ann, 
Lyc,  H.  York,  Hl  85);  4,  Baldo(Jabcb.Min.,  1866,  594);  B,  Weidenbusoh  (Rose's  Eryat.  Gh.,  66) ; 
6,  V.  Hauer  (Jahrb.  G.  Reichs ,  Iv.  400) ;  ';,  Freitag  (Ramm,  Min.  OH-,  58) ;  8—1 1,  Eebuoke  (Pf^g.; 
loviii.  .184) ;  12,  Potyka  (Pogg.,  cvü.  S04) ;  13,  D.  Forbea  (Phü,  Mag.,  IV.  irii.  6) ;  14,  Krcebec 
(ib.,  iiix.  8);  15  16,  Winkler  (B.  H.  Z%.,  xiv.  167) ;  IT,  D.  Forbes  (L  c)  j  18,  Schaorec  (Pogg., 
xlii.  546) ;  19,  Wohler  (Pogg.,  xlüi.  591) ;  30,  A.  A.  Hayes  (Am.  J.  Sd.,  xsiv.  386) ;  21,  J,  L.  Smith 
(GiUis'a  Bsped-,  ii.  102) ;  23,  D.  Forlies  (L  c) : 

Aa         S       Pe        Co 


1.  Froibcrg 

43'S8 

21-08 

36-04 

^100  Stromeycr. 

%         " 

43-418 

20-132 

34-938 

=98-488  Cheyrcul. 

3. 

45-74 

19-GO 

33-98 

=99-32  Thomson. 

43-85 

35-59 

=100-04  Baldo. 

45-92 

19-26 

33-08 

,  gangue  1-97  =  100-23  Woid. 

e.  MuMboch 

45-00 

21-36 

33-52 

=  99-88  Hauer, 

7.  Johannisberg 

31-14 

38-95 

— -100  Freitag. 

8.  Sahla,  Swed. 

43-05 

18-52 

37-65 

,  Sb  1-10=99-32  B.    G.=5-82. 

9,  Altenherg,  Sil. 

43-7S 

20-25 

34-3B 

,  Sb  1-05=99-43  B.     G.=6-043. 

10.  Freiberg,  Sas. 

44-83 

20-38 

34-32 

— =99-53  B.     G.=6-046, 

44-02 

19-71 

34-83 

,  81)  0-92=99-54  B,     G.=6-0G7. 

12.  Sahia 

43-26 

19-13 

34-T8 

,  Sb  1-29,  Bi  0-14=98-60  Potyka.  G.=6-095. 

VA.  Inquisivi 

46-95 

34-93 

ir,  =  100D.  Forbea. 

14,  Bolivia 

43-68 

16-76 

34-93 

0-09,  ,Ni  4-74,  Ag  0-09,  An  0-002,  Sb  (r.=100-a03 
Krceber. 

15.  ThalheJm 

44-00 

19-77 

34-02 

,  gangue  0-92=98-71  Winkler. 

16.  Ehrenfriederadorf 

44-97 

19-89 

33-76 

1-03,  gangue  0-23=99-36  Winkler. 

17.  Mt,  SoraU  45-46  19-53  34-47 

18.  Skutterud,  iXbalUf.  46-76  17-34  26-86 

19.  "                "  47-45  17-48  30-91  4-75=100-59  WöWer, 

20.  Francoma,  Dwaaiie  41-44  17-84  32-94  6-45=98-67  Hayes. 

21.  Copiapo  44-30  20-35  30-21  B-84=100-60  Smith, 

22.  Mt.  Sorate  43-83  18-27  29-22  3-11,  Ni  0-81,  Mn  5-12,  Bi  0-64=100  Forbes. 

Jordan  has  analyaed  araenopyrita  from  near  Andreaaborg  (J,  pr,  Ohem,,  x.  436)  and  obtained  Aa 
55-01»,  S  8-344,  Fe  86-437,  AgO-011=99-792,  giviagnearly  the  foromlaSFe  8  +  3  Fe  Aa'=Ar8emc 
56-7,  sulphur  8-0,  iron  35-2=100.  Jordan  made  out  3  Aa,  8,  3  Fe,  which  requirea  araenic  52-9, 
aulphur  7-B  iron  39-6=100. 

Bffintach  obtained  from  so  ore  from  the  eoal  formation  of  Mersebui^  (Z3.  Ter.  Halle,  vii,  373) 
Ah  38-23,  S  21-70,  Fe  35-97,  Si  3-37,  %,  Ca  (race=99-17  |  G.=5-3S-5-66i  givmg  the  formula 
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2  Ja  As'+a  Js  S".  Analysia  11,  by  Behacke,  eorresponda  to  7  Fe,  6  8,  6  As.  The  cüsorepeucy 
in  diese  oasea  may  be  owing  to  impiiritiea. 

Pyr^  etc — In  the  olosed  tube  at  flrat  gives  a  red  Sublimate  of  solphid  of  arsecio,  then  a  blaok 
luHtroua  Bublimate  of  metallic  arsenic  In.  the  open  tube  gives  Hulpliuroua  fumea  and  a  white  Sub- 
limate of  arsenoua  acii  B.B.  on  oharooal  reaots  like  leucopyrito,  Tlie  varieties  containingcoball 
givB  a  blue  color  with  borai-^lasa  whea  fiised  in  O.P.  with  suocessive  portions  of  flusanljlallthe 
iron  is  oxydizetL  Gives  fire  with  steel,  omitting  an  BUiaceous  oder.  Decomposed  by  nitrio  add 
witi  aeparatioa  of  araonoua  acid  and  aulphnr, 

01>«. — Found  priooipally  in  cryatalliue  rocks,  aod  its  asual  mineral  asaomates  are  orea  of  silver, 
lead,  and  tiu,  pyrite,  ohaloopyrite,  and  blenda     Ocours  also  in  Serpentine. 

Abundont  a^  Freiberg  and  Muuzig,  where  it  occuira  in  veius;  at  Keichensteiu  \a  Silesia,  in  Ser- 
pentine; inbeda  aSBreitenbcunn  andBasidiau,  Andreasbei^,  and  Joachimsthal;  atTunabergia 
Sweden;  at  Skutlerud  in  Nocway;  at  Wleal  Mawdlin  and  Uianimity,  Oornwall,  and  at  oüier 
localities ;  iu  Devonsbire  at  the  Tamar  minea. 

In  New  ßampshire,  in  Ana  crystalliaationa  in  gneisa,  at  Franeonia  (danoife)  aaaodated  with  ohal- 
copyrite ;  also  al  Jaekaon,  aod  at  Haverhill.  In  Maive,  at  Blue  Hill,  Corinna ;  Newfleld  (Bond'a 
mountain),  and  Thomaston  (Owl'a  head).  In  Vermoni,  at  Brookfield,  Waterbuiy,  aud  Stook- 
brtdge.  ta  Mass.,  at  Worceater  aod  SterHng.  In  Ooim.,  at  Chatham,  with  smaltite  and  nicooüte ; 
at  Monroe  with  woIfram  and  pyrite;  at  Derby  in  aa  old  mine,  aesociated  with  quartz.;  at  Mine 
Hill,  Rratbury,  in  fine  orystals  with  aiderite.  In  Ifeto  Jersey,  at  Franklin,  In  2f.  York,  massive, 
In  Lewis,  ton  miles  souüi  of  KeeseviUe,  Esaex  Co.,  witli  hornblende ;  in  cryatala  and  maaaive, 
near  Edenvüle,  ou  Eopkina's  farm,  snd  elsewliere  iu  Orange  Co.,  with  acoroditc,  iron  Sinter,  and 
thin  Bcalea  of  gypsum ;  also  In  fine  crystala  »t  two  looalitiea  a  few  roda  apart,  four  or  five  milea 
north-westof  Carmel,near  Brown's  Serpentine  quarryin  Kent,PutnaraOo.  In  California,  S^Tuäa 
Oo.,  Qrasa  i'alley,  at  the  Betaey  mine,  and  also  at  Meadow  lafce,  with  gold,  the  dmuiile  in  crystala 
sometimea  penetrated  by  gold.  In  8.  America,  in  the  San  Baldomero  mine  of  Mt.  Sorata  in  Bolivia, 
both  the  mispiekel  and  danaite,  the  former  having  crystaUized  out  of  tie  latter  and  the  most 
abundant  ore;  also  both  at  Inquisivi  in  Bolivia;  al^io,  niccoliferous  var.,  between  La  Paa  and 
Yungaa  in  Bolivia  (anal,  by  Krceber). 

Alt. — Pseudomorpha  consiating  of  pyrite. 

94A.  Plinian.— Plinian  .BreÄ,  Po^^  Isii.  430,  !84fi,  B.H.Ztg-,  xxv.  188,  18GS.  Tar.  of  Mia- 
piokel  G.  Böse,  Po^.,  Ixsvl  84.  Monoclinio,  according  to  Breithaupt,  who  ^;urea  the  planes,  P 
(l-tj,M(Pli,I,  with  A  between  J" and /,  ändobebwi;  in  the  aame  zonewith  P,  h,  I.  JAl=SV 
30',  Pto  verticalBi:i8  51''36'^PAJi;  PAft=146°  0',  .M'AÄ=134''  20',  o  Afe=115'' 65',  oAi=117° 
33',  o/\M=l03''  16',  ftAft=119°0',i'onedgeftA=ier  la',  Jfonedge  ÄÄ=llt°  12'.  Oleav^e: 
Paud  jtfdistinot    Also  massive. 

H.=5-5— 6.  G.=a-a7a— 6-292,  fr.  St.  Gothard;  6'399— 6-307. fr. BhronfHod.  Luatre metallio. 
Color  tin-white ;  streak  blaek. 

Oonipoaition :  Fe  S'+FeAa',or5'e(8,  As)",  likoaraeuopyrite.  Analysia  by  Plattner  (Po^.,  Izii. 
4S0):  As  45-46,  S  20-07,  Pe  34-46=99-99. 

IVom  Blttonfriederadorf  m.  orystals,  also  from  St.  Gothard,  aooording  to  Breithaupt. 

9B.  GLAUOODOT.    Glauoodot  Bmah.  &  Flailit.,  Pogg.,  LiviL  197,  1849. 
Orthorhombic.    7a  J— 113°  36' ;  form  like  that  of  araenogyrite,     Cleav- 
age  :  basal  perfect ;  priamatie  1gs3  so.     Also  massive. 

,„,  II.==5.     Or.—6-n6—&md.   Luatre  metallic.  Color 

grayish  tin-white.     Streak  black. 

Comp.— (Co,  Fe)  8'  +  (Co,  Fo)  As',  with  Co  to  Fe  as  2  : 1  (or  Co,  Fe) 
(S,  As)'=SulphurI9-4,  arsenioä5-5,  eobalt  B3-8,iron  ]1-3=100.  Anal- 
ysia :  Plattner  (1.  c ) : 

As         S         Co"        Fe 
ChUi  43-20    20-21     24-77    ll-OO-J  100-08  Plattner. 


Pyr, — In  the  elosed  tabe  givea  a  faint  Sublimate  of  ai 
In  the  open  tube  sulphurous  fumea  and  a  aublimat«  of  arsenous  add. 
B.B.  on  charcoal  in  R-F.  gives  olf  sulphur  and  arsenie,  fusing  to  a  feebly 
magnetin  globnle,  whiob  is  blaok  on  the  aurfaoe,  bnt  on  the  frabture  haa  a  light  bronae  color  and 
a  metallio  lustre.  Treated  with  bor^  in  R.F.  nntil  the  globale  has  a  bright  metallic  surface,  the 
ftui  showa  a  atroog  reaction  for  iion ;  if  the  remainiug  globale  is  treated  with  a  freah  portion  of 
Ijorai  in  O.F.,  the  flui  becomea  colored  smalt-blue  fcom  oxydized  eobalt. 

Obs,— Coeurs  in  chlorito  alate  with  oobaltite,  in  tho  province  of  Huaaco,  Chili.    The  suppoaed 
glaucodot  of  Orawicza  is  ailoclasüe  (p.  81.) 
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56.  PAOITE.    Rhombitea  Paoltefs  Paait  (fr.  La  Paa),  Sreiik.,  3.  H.  Ztg.,  xxv.  167,  1866, 
Orthorhombic.    JA^^llS"  34'.    l-JAM,  over  0,  119°  56'.    Occiirdng 
planes  0, 1,  l-l.     Measurements  onlj  approximative,     Cleavage :  /  ratiier 
indistinct.     Also  massive, 

H,=4— 4-5.     G.=6-397— 6-303,  WeiBbaeh.    Lusti-e  metallic,    Colortin- 
white,  inclining  to  steel-gray ;  streak  black. 

Comp, — PeS'  +  4Fe  A3°=Arseiiic  68'B6,  aulphnr  6'7a,  irona9'66=100.    AoalysiB  tiT  Winklor 
(I.a): 

As  6i-84    S  7-01    Fe  24-85     Co  0'13     Cu  O'll    Bi  0-10     Au,  Ag  O'OOB    gangue  2-88=89-426, 
Obs, — Proni  La  Paz  ic  Boüria,  in  maasGa  and  fiiia  plates  in  tha  gaugue,  witli  nativo  gold  and 
bismuth. 
Named  from  tiio  loeslity,  or  ita  Latin  signifioation,  paa,  peace. 


Ortboi-homhie.  iA/=106°;  t?Al-T=118°;  l-JAl-!=58°.  Cleavage; 
O  and  Zperfeet. 

H.=i-5.     G.=6-6,     Oolor  steel-gray,     Streak  nearly  bla<;k, 

Oomp, — 2  Co  S'  +  Co  As'  +  4Bi  As,  ora  Compound  related  to  glaucodot  and  eobaltit6  +  4  Bi 
As;  orS  OoS+SCo  Aa+2  AaS',  Tgaherinak. 

Änaiyaes  :  1,  Hein  (L  o.) ;  S,  3,  Hubort  &  Patera  (Jahrb.  Min.,  1843,  SaS) : 

S  A3        Bi        Au      Fe      Zn        Co  Ni 

1,  Orawicaa     16-23     S2-B9     SO-IS     0-03     B-58     S-41      10-lY  1-55=99-45  Heia. 

■2.  "  16-60     87-20     18-40      (r,       4-85    25-60  =102-65  Hubert. 

S^        "  19-78     43-83 4-56    —     32-Oa  =99-80  Patera. 

'  After  Bnbtr&cüng  guld,  BilicB,  snd  b^muth. 

Pyr,,  etc B.B.  on  obaccoal  girea  araonic  fumoa,  and  a  bismuth  eoating.     Pusea  to  a  dull 

giobule,     Soiubie  in  nitrio  aoid,  leaving  a  residiie  oF  güld. 

Oba. — Occura  at  Orawicza,  Himgary, 

Named  from  nAJ«,  •rkno,,  becauae  ita  clearage  dilfera  from  that  of  arscnopyrltc  and  marcaaite, 
whieh  it  reaembiea, 

98.  STTtVAMlTH.  ■Weissgolderz  MüUer  v.  Jteickeaslein,  Ph.  Arb.  eintr.  Fr.  Wien,  Qu.  3,  48. 
Or  blano  d'Offenbanya,  ou  graphique,  Aurum  graphieum,  v.  Barn,  Cat.  de  Raab,  ii.  467,  1790. 
Prismatiacbea  weiaaea  Golderz  v.  Fickiel,  Min.  Bemerlc  Carpathen,  iL  108, 1791,  Min.,  124,  1794; 
Aurum  bismutieuoi  Schmeisser,  Min.,  ii.  38,  1795.  Schrifterz  Esmarh,  N.  Bergm.  J.,  ii.  10,  l798t 
Wem.,  180O.  Sjlvaae  graphique  B  od  1800  Teil  ire  ferufera  et  aunfe  e  if  1  '»Ol  Sdirifl- 
Telliir  Sausm.,  1818.  Graphio  TeUunum  jäÄ«  1814  Coidtellu  Tellnre  a iro-argentiföre 
H,  1832.  Sylvane  Beud.,  Tr.,  181_  SylTan  t  Ifeücer  Min  18o6  A  rotell  r  to  DaTia  Mic, 
390,  1887, 

Or  gris  jaunatre  u. -Born,  l  e.  1790  CelberzKaTtien  Tab  GS  1800  Sylv-me  1  lamc  5rocÄ-, 
1800.  Tellureaurifereetplombifärept  Ä  1801  T\  e;ss-SylvanerE  K  era  1300  Ludwig  55, 
J803.  Weia.^tellur  ffatism.,  1813  lellowTellanum  All  n,  1814  M  111er  ne  Beuii ,  Tr  ,  u.  641, 
1832.    UüUerite. 

Monoelinie,  Bose,  Kokseh,  (7=55°  21*-',  7aJ=94'=26',  ÖA  14=121° 
21' ;  a:b: o=l-77S^ :  1 :  0-889,  Koksch,  Observed  planes  :  O;  vortical,  I, 
i-i,  i-l,  i-h  ;  domes,  —1-i,  ^l,  1-* ;  octahedral,  ^ä,  1-ä,  I-7, 

ÖA*-;^124°  39f        UAl=t3r  IS'        *-*Al-ä=138''  W 
Oa— 1-4=144  UAi-^=Wl  37        *-*Aa=107  12 

ÖAl  =132    2^         i4M=Ul    S4         *-tAl-7=  99   44J 
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Cleavage :  *-*  distinet.  Twins ;  eomposition- 
face  i-i,  as  in  the  figure.  Also  massive ;  imper- 
lectly  columnar  to  granulär. 

H.=l-5~2.  G.=5-Y32 ;  8-28,  Petz.  Ltistre 
metallie.  Streak  and  color  pure  etcel-gray  to  eil- 
ver-wMte,  and  soraetimes  nearly  brass-jellow. 
T'ractiu'e  u 


low  ore}  ia  not  mulleri 

Amslyses:  1,  Klaptoth  (Beitr.,111. 
Peta  (P<^g.,  Mi.  472);  10,  Klaproth 


Comp.,  Var.— (Ag,  Au)  Te'=  (if  Ag:Au=l:l)  Tellurium 
55S,  gold  38-5,  sürer  1S-1  =  1(10.  Autimony Bometimes  repkcea 
part  of  the  Wlurium,  and  lead  part  of  the  other  metals. 

Tar.  1.  Sylvaaite.  (Sohriftera  TTem.,  etc.,  latpar-Syn.)  Con- 
taining  little  or  no  lea<L  G.=7'E — 8-6.  Anal.  1-7.  The  adgles 
givan  above  are  of  Ihia  varletj,  and  are  from  Koksohatof. 

2.  Mül^rite.  Gelbere  Kraben,  Weisstellnr  Wer».,  etc.,  2ä 
par.  Syo.)  Contaiomg  much  lead.  Aaal.  8-ll>.  Haidinger  gives 
the  anneied  figure  and  angles  for  io3. 

the  weissleäwr,  making  it  different  ^^^ 

iri  dimensions  from  läie  preeeding.         ^<r         "^j       ~-v 

M  A  M=105°  SO',  O  A  B=108''  30',     ^-^  77 ^ !^ 

0Aa=14ä°B'.    It  ia  from  Kag-    [\/y  a  y\ 

yag.     0:.=f^9 -S-SS.    The  yel-    liV  \ [Ijj 

low  color  dMS  not  distinguish  the     y-l  ^  !^ I  / 

two  vanetiaa,  aiid  the  proprlety       \iv/  ^  ^ 

of  separatiiig  thera  is  doubtful.         ^^^g, ^ 

Muoh  of  the  eo-called  gelberz  (yel- 
abowD  by  Peta'a  analj^s. 
2,  Beraelms  (Jahresb^  j 


m- 


ii.  162,  analyaia  imperfeet) ;  3^0, 


— 

ao- 

34' 0 

10- 

=100  Klaproth. 

1-5,  Cu,  Fe,  S,  Ää  fr.  B 

07 

0-58 

1I-4J 

0-25,  Cu  0-76=100  P. 

0-66 

26 '47 

11 -si 

2-75=100  Petz. 

S'SO 

24-89 

14-63 

2-54=100  PetE. 

40 

8-42 

3898 

10-69 

3-51=100  Petz. 

53 

5-1S 

27-10 

7-47 

8-16=100  PeftE. 

54 

8'64 

25-81 

10-40 

11-21  =  100  Petz. 

9ß 

S-B2 

29-63 

2-18 

13-82=100  Petz. 

75 



26-16 

8-50 

19-50,  8  0-5=100  K. 

10.  MiUlerite,  Gdberz 

Pyi-.,  etc. — In  the  open  tube  eiveB  a  white  suMinmte,  whioh  near  the  asaay  iB  gray ;  wheii 
treated  witb  tlie  blowpipe  flame  the  aiiblimate  fuaea  to  clear  transparent  dropa.  B.B.  on  diarcoal 
fuaes  to  a  dai-k-graj  globule,  corering  the  ooal  with  a  white  eoating,  which  treated  1q  R.F.  dlsap- 
pearE,  giriag a bluiali-gceen ooloc  to  the  flame;  after  long  blowing  a  jellow,  malleable metaEic 
glohule  ia  obtaioed.    Mbat  Tarietiea  giTeafaitit  eoating  ofoiyd  of  lead  and  antiioonyou  oharcoal. 

Obs. — WiÖi  gold,  at  Offeubanja  in  Tranaylvajiia,  iu  narrow  veina,  whioh  traverse  porphyry ; 
also  ai  Nagyag  in  the  aame  country.    In  California,  Calavecaa  Co.,  at  the  Melonea  and  Stanialaua 

Kamed  fl-om  Tranaylvania,  the  eouatry  in  whioh  it  occnrs,  and  in  allaaion  to  sykanijim,  one  of 
the  names  at  first  propo'ed  Cot  the  motil  tellurimn.  CaUed  gra)phic  becanäe  of  a  reaemblance  in 
the  arrancpmpnt  ol  the   ryatals  to  wnting  "haracters. 

Fot  Koliacharora  paper  oa  cryst  aee  BulL  Ao.  St.  Pet.,  ix.  193.  Ilia  6,  e,  a  are  c,  «,  m  of 
Brooke  and  Miller 


99,  NAGTAGITE  Aurum  Galena,  Ferro  et  particuha  yolaülibua  i 
Ana  Hi9t  Nit  n  107  !  Bor-i  lithoph  i.  68,  1773.  Nagiakerera  H'e™.  Bergm.  J.,  1789. 
Or  pna  luneUeui  Born  Cat  de  Raab  1790.  Blätterora  Karst.,  Tab.,  58,  1800.  Fohated 
Tellunnm  Black  Tellurum  El-iamose  Beid.,  Tr.,  ii.  539,  1332.  Elaamosine  Bnat,  Min.,  t 
186,1841      ITagyag  te  flaj;   Hindb    568   1845. 
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1-3=100 

Klaproth. 

1-14=100 

'■lOBcandes. 

0-99  =  100 

Sohönleiu. 

Sb3- 

09,  Se&-.=:97-34  Polbert. 

Sb3- 

86,  Se  (r.=9'i;-83  Polbert. 

Sei- 

60=100  Kappel. 

SÜLPHIDS,   ETC.  83 

Tetragonal.     0  A  1-1=137°  37' ;  a=l*398.     Obaerved  planes  as  in  tho 
annexed  fignre.      0  A  1=118°   37',  1  A  1=103°  14',  O  A  2-;=:lll°  i', 
24  A  24,  bas.,=137''  52'.     Cleavage:   basal.     Also 
granularly  massive,  particlea  of  varioi^  sizes ;  gener- 
ally  foliated. 

H.=l— 1-5.  G.  =  6-85— 7-2.  Liistre  metallic, 
splendent,  Streak  and  color  blacMsh'  lead-gray. 
Opaque.     Sectile.     Flexible  in  thin  lamiiife. 


Ueb,,  1856);  6,  S.  J.  Kappol  (Jalireeb.,  1859,  110): 


6.    13-04         9-68         6027  5-93 

6.    15-11         8-56         6010       12-75 

Sclioiilejn  foiml  ia  other  triala,  Pb  51-01,  51'08,  Te266T,  8  9-62,  10-59;  acd  Pete  obtained 
(Po^,,  Ivü.  418),  8-84,  7-81,  6-48  per  Cent,  of  gold.  Schönlein'a  and  Folbert'a  analysoa  (3-B) 
eorreapond  to  ä  (Pb,  Au) +  3  {Te,  Sb,  S)  Saraia.  In  Sohönlaiu's,  Te  ;  S=l  :  3  nearly;  in  FoJbert'a 
To  +  Sb:  8=1  :  3.     The  formula  for  the  lattar  ma j- be  written  B  Tq  +  S  S". 

Fyr.,  eto. — In  thsi  open  tube  giTSS,  neor  the  assay,  a  grayisb.  Bubllmate  of  sntimanate  imd 
tellurate,  wlth  perhaps  soine  sulphate  of  lead ;  farther  iip  the  tube  the  Sublimate  conaists  of  anti- 
moiiouB  add.  which  Tolatiliaea  when  treated  with  tlia  fianie,  ond  tellurous  a<dd,  which  at  a  high 
tamperature  fusaa  into  colorless  dropa.  B.B,  on  charcoal  forma  two  coatingB :  one  white  and 
volatQe,  conaisting  of  a  mixtare  of '  antimonite,  telluriCe,  and  aulpliato  of  lead ;  and  the  other 
yellow,  leaa  volatile,  nf  oiyd  of  lead  quite  near  tha  aaBay.  If  the  mineral  ia  traated  for  some  öme 
in  O-F.  a  malleable  globitle  of  gold  remains ;  thia  cupeiled  with  a  little  eaaaj  lead  aaaumea  a  pure 
gold  colot.    Decomposed  by  nitro-muriatie  aoid. 

Obs, — At  Magyag  and  Offenbauya  in  Transylvania,  in  foliated  masaas  and  crystallino  platea, 
accompanying,  at  the  form«-  place,  rhodonite,  blende,  and  guld ;  and  at  the  latter,  asBOciated  witäl 
antimonial  orea.  Poltoert  states  that  läie  Nagy^  orjstala  esamined  by  him  wera  heiagonal  aod 
cot  of  the  tetragonal  System,  and  had  G.=6-680,  or  not  exoeeding  thie. 

Berthier  has  analyzed  another  ore  very  aimilar  to  the  above  in  physical  charaelera,  conaisting 
(if  Tellurium  13-0,  aulphur  11-7,  lesd  03-1,  gold  6-7,  antimony  4-5,  oopper  1-0=100;  eorreaponding 
to  218,  6Te,  43b,  13Pb,  2Avi,  tut  probably  impure  with  Bulphm-et  of  antimony.  It  is  called 
Bioöersne  by  Huot,  MiiIt  l.  189,  1841. 

(A)  SiLBEBPHYLLiNGLiBz  Bmäi,  (Schw,  J.,  i,  118,  1828),  oocurring  in  gnelsa  at  Deutsch-Pilsen, 
Hungary,  appears  to  be  related  to  nagyaglte,  Its  eolor  ia  blaokiah.gray;  atructura  foliated  maa- 
BJye,  it  having  one  perfeot  cleavage ;  H.=  r3;  fl.=5-8 — 5-9. 

According  to  Pl^nar  (Probirkunat,  3d  edit,  421)  the  eouEtltuents  are  antimony,  leatl,  tel- 
lurium. gold,  Bilvar,  and  aulpbur — i-9  p.  c  of  gcdd,  0-3  of  allYor — the  sulplmr  probably  in  com- 
binaüon  with  the  antimony  and  lead.  Only  a  trace  of  aelanium  was  found,  contrary  to  the  earlier 
detcrminationa  of  Harkort  and  Breithaupt 

100.  OOVBLUTE.  FrdMshsn,  Geogn.  Arb.,  ÜL  129  (fr.  3aiigerIi4US6D) ;  Kupferindig  Breilh., 
inHoffm.  Min,,  iv.  2,  178,  1817.  Indigo-Oopper  |  Blue  Copper.  Govalüne,  Snlfure  de  ouivre  da 
Veauva,  Bevd.,  !i.  409,  1832.  Breithauptita  CMpn.,  Min.,  125,  1843,  Cantonite  Pratt,  Am.  J. 
So!t  n.  »liL  449,  isüL  409. 

Hexi^onal,      Observed  planos :     0,  I ;    with  faces  of  two  hexagonal 

eyramids  1  and  J;  basal  edge  of  1,155°  34' ;  1  A  -^=150°  24'  Kenngott, 
leavage :  basal,  very  perfect.    Karely  in  ciystals.     Commonly  massive  or 
Bpheroidal ;  snrface,  sometimes  crjstalline. 

H.t=l'5— 2.  G.ofcrystals=4-590,  4-636,  Zcphai-ovich.  Lnsti-e  of  crystala 
subnietallic,  ineliniug  to  resinous,  a  little  pearly  on  cleavage-fäce ;  subre- 
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suloM  or  dull  when  massive.     Color  iii(Jigo-blue  or  darker.     Streak  lead- 
gray  to  blaek,  Bbining.     Opaq^ne.     Tiiin  leavea,  flexible. 


32-04 
32  0 

64-773 
66-» 

0-462,  Pb  1-046=98 
=93-0  Covelll 

34-30 

64-56 

1-14=100  Haner. 

3.  Leogai 

A  Dillenbarg  covellite  afforded  Grimm  (Jahreal).,  18B0,  703)  66-83  bisulpbid  of  copper,  3-96 
pyrito,  L8-63  quarta,  and  10-57  iPe  Stn  fl. 

Analysis  of  ore  of  Algodon  liay,  BoliTia,  by  v.  Bibra,  in  J.  pr.  Oh.,  sevi.  203. 

Pyr. — In  the  closed  tube  gives  a  Sublimate  of  aulptur;  in  the  opec  tnba  sulphnrous  fumos. 
B.B.  on  charooal  buma  witb  a  blae  flame,  emittjng  the  odor  of  Bulpbar,  and  fnses  to  a  globule, 
wMoh  reacta  like  chalcooite. 

Obs. — With  other  eopper  ores  near  Badenweiler  at  Leogang  in  Snlaburg,  where  it  ia  sorae- 
timQB  in  Bmall  eryatala  of  tlie  form  above  dasciibod;  at  Kialce  in  Polacd;  Sangerhauaeii  in 
Saaony  ;  Mansfald,  Thuringia;  VeSuTluB,  on  laTa;  common  in  Chili;  at  Algodon  tay  in  BoÜTia. 

Named  after  Oovelli,  the  discoverer  of  the  VeauTian  coveUite,  by  Bendant,  and  wittout  refer- 
once  to  the  oro  aa  preTioualy  deacribed. 

CoTsllite  is  a  resnlt  of  tlie  alteration  of  other  ores  of  copper,  and  is  often  mised  Trith  ehaleocito 
or  oopper-glanoe,  from  -whieli  it  liaa  been  derlFetl.    (See  Digsnite  and  Öarmemh,  p.  53.) 

(Ä)  Cantuhitb  ia  covellite  from  the  Oanton.  raine,  GeoiT^ia,  occurring  in  oubes,  wittl  a  cubical 
oleavage.  It  ia  asaooiatsd  witli  harrisUe  hiaeudomorpha  of  chalcocite  afler  galenite,  see  p.  53), 
and  ia  regai-ded  by  Genth  as  a  paeudonior[rfi  of  eoTellite  after  the  harriaiCe,  Genth  obtained  in 
his  analyslB  [1.  c,  sxüi.  417),  S  33-76,  Se  irace,  Ag  0-3B,  Cu  65-60,  Pb  0-11,  Fe  0-25,  insoluble  0-16 
=  99-24, 

(B)  AusONTTB  Meld. — Aliaonite  ia  »n  ind^-copper,  eontaining  a  much  larger  proportion  of 
lead  than  tha  caatonite ;  bnt  it  is  probably,  liica  that,  a  reault  of  tho  alteration  of  galenite.  Tlie 
color  13  a  deep  indigo-blus,  tarniaWng  on  eiposure;  G.=6-10;  H.=2-5 — 3.  Analyaoa  by  F. 
Field  (1,  Am.  J.  Sei.,  IL  ixvü.  387  ;  and  2,  J.  Oh.  Soc,  xiv.  160): 


3.  SULPHAEÖENITES,  SULPKAWTIMOJ^^ITES,  SITLPHO- 
BISMUTIIITES.* 

The  apedeahere  inclndodaro  arranged  according  to  the  amount  of  th©  baaioinetal(lead,  silver, 
"    " —   '     —'--'-   '^-  ■-       -^  the  sraallest.    Sereral  of  tho 


101.  Chalcostietpe,  III. 
103.  Bmplbctiti,  itl. 
103.  Ohiviahtb,  ZU, 


euS  +  Bi'S' 
7(eu,  Pb)S  +  fB 


*  In  tho  table  of  spsoiea  the  System  of  crystallization  is  indicated  by  Eoman 


IT.  Monoolinio  System 
T.  Triolinio  Syatera. 
TL  Hexagonol  Systen 
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l.  Bbrthibrite,  III. 
i.  Sartoritb,  III. 

1.  ZiHKENITH,  III. 
!.  JOHOANTTB,  III. 
l    MlAEGYEITB,   lY. 

I,  PiiisioBira,  IV. 
'.  Bissite,  L 

..  BROHttHIlRBITB,  I. 
!.  JAMESOSITB,  III. 
1.  DüPBENOTSlTB,  HI. 
!-.  FHiUEaLEBBSITB,  lY, 
i.  PntOSTILPNTrB,  IV. 
i.  RrcnNGBETCB,  IV, 
[.    PYRiRGTTHITE,  Tl. 

i.  Pkoüsttte,  vi. 
I.  BouasoKiTB,  II!. 

I.  SrXLOTTPITB,  IIL 

..  WiniOHSNITB,  IIL 

i.  BOULÄBOERITE,  III. 

t.  KOBEIJiIIBi  III. 

t.  AtmiirE,  m. 
).  Tbtrahedritg,  I. 

i.   POLYIBLITB 

r.  THSNABTtTE,  I. 
i,    MBSBaHISITB,  IV. 

(.  Geocronite,  IIL 
),  Stepbakite,  in. 

L.  POLIEASllB,    III. 


jeuS  +  As'S' 

a(Pb,  Ae)8+Sb'a» 

2(Pb,  PeJS+Sb^S' 
2  Pb  S  +  As'S' 
f(Pb,  Ag)3  +  8b'3' 


2 

3(-eu,  Pb}s+stfs 

2 

3(eu,  Ag,  Pe)S  + 

seuS+Bi^S'^ 

2 

aPbS  +  Sb'«' 

2 

3PbS  +  (Bi,  Stj-S" 

2 

3(ea,Pb)a+Bm 

3i 

4(eu,Ag,  Hg)S  + 

10(Ae,eu)S  +  (Sb,Aa)'8" 


-134,  Olayitb,  I.  Pb,  Cu,  S,  Aa,  Sb.     135.  BouviisiTB,  III.  Ag,  8,  Sb, 

101.  CHALOOSTEBITB.  KupfeTantimoi^lana  Zilien,  Pogg.,  sssv.  357,  1835.  Sulpbnret 
of  Oopper  and  Antlmonj;  Antimonial  Copper.  Eosite  Sant,  Min.  i.  191,  1841,  Chalkostibit 
Glock.,  Sym,  32,  1841    Volfsbei^to  McoU,  Min,,  4S4,  1849. 

Orthorhombie.  lA  J=101°,  a-s  A  4-2=138°  12',  »-ä  A  *4=H2°  3i'.  In 
small  aggregated  tabnlar  prisins  presenting  the  planes  0, 1,  i-%,  iri.  Cleav- 
age :  *4,  very  perfeet ;   0,  leas  so. 

ir.=3— 4.  G.=4-T48,  H.EoBe;  5-015,  Breith.  Luatre metallic.  Streak 
blaek.  Color  between  lead-gray  and  irou-gray.  Opaque.  Fractnre  cx)ii- 
ehoidal. 

.8-9,  eopper  25'd=:100,     Analysea;    1,  H. 


Tbe  iron  iE  suppoaed  to  eirist  aa  pyrite,  ncd  the  lead  hs  feather  ore. 

PyTT  eto. — In  tlie  oloaed  tuba  daerapitates  at  firat,  and  tbcu  fuaes,  giviivg  a  faiat  Sublimate  of 
Kulphld  of  antimony,  wHch  on  cooling  ia  darfc  red  ]  in  tbe  opeu  tube  ^vea  aulphuroua  and  anti- 
moaous  fiunea,  tho  latter  formiog  a  wbitc  aublimate.  B.B.  oa  charcoal  fiises  to  a  globale,  omittiog 
aatiinoaoas  furaes,  coating  tba  ooal  wMte;  the  globale  treated  with  boras  reaota  for  iroa ;  with 
Boda  givea  a  globale  of  metallio  oopper. 

"  '  ■       "   c  aeid,  with  aeparation  of  sulplmr  and  osyd  of  antimony. 
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102,  EltlPIiECTITB.  "Wismuth-KupferBra  (fr.  Tannenbaum)  SeS),  Tasch.  Min.,  sL  441,  45!, 
1817.  Eupferwiamutliglana  K  Bchndder,  Pogg.,  xe.  166,  1853.  Emplettit  Eenng.,  Min.  Forsch., 
125,  1853.     Taimenite  Dana,  Min.,  73,  1854,    Hemiehalcit  v.  Eöb.,  Oeacli.  Min.,  600,  1864, 

Orthorhombic,  /  A  1=92°  20',  0  A  l-i=141°  8',  In  thin  striated 
flattened  prisms.  Observed  planra,  /,  i-l,  ä-f)  *-?!  *"^)  *"^>  1"^)  ^^-  *"*  ^  J"* 
=128°  52',  ä^  A  -J-i=104°  55',  i-i  A  «-f =14^  23',  ^  A  i-ä=117°  30',  «-f  A 
i-l=:lli°  46',  i-ä  A  i-ä,  07,  «-i=55°,  1-i  A  1-i,  top,=102°  16'. 

Lnstre  bright  metallic.     Color  grayish  to  tin-wbite. 

Comp. — &n  S  +  Bi'S'— Sulptarl9'l,bi3umth6a-0,  coppBrl8-9=:100.  Analjaea;  E.  Schnoider 
(Pogg.,  so.  166): 

(I)  Sulphur  18-83        Biamutli  62'16        Copper  18-53=^99'tl 

"         22-4  "         B2'7  "        2J-6         Iron  4'1=99'8 

Pyr.,  eto. — In  ths  open  tute  givea  aulphtirous  fUmea.  B.B.  on  charcoal  fuaea  eaaily,  with 
&othing  and  apirting;  troated  with.  sola  coata  the  coal  dart-yellow  from  oiyd  of  biamuth,  aiid 
giyes  a  globule  of  oopper. 

Decompoaed  by  nitrie  seid,  with  Separation  of  sulphur. 

Obs,— Prom  the  miaes  of  Tannouliamn,  neac  Sciwarzenbei^,  Sasony;  also  from  Oerro  Blanco 
in  Oopiapo,  Chili  (Ann.  d.  M.,  IV.  v.  459). 

On  oryat.,  aee  Daubor,  Pogg,,  sdi.  241 ;  WeiEbach,  Pogg.,  cisviii.  435. 

103,  OHIVIATITE,    Ohiviaüt  Eamm.,  Pc^g.,  Ixxivia  320. 

Foliated  massive;  cleavable  in  tliree  directiona  in  one  zone,  oue  making 
an  angle  with  the  second  of  153°,  and  with  the  third  of  133°,  Miller. 
G.=6'920,     Lustre  metallic.     Color  load-gray. 


i,  bismutli  62SG,  lead  16'73,  copper  2'S6= 
Pe  Ag         inaol. 


Jea  biamutli-glanoa. 

r.  351,  1837.     Berthierit 


In  elongated  prisms  or  massive ;  a  longitudinal  cleavage  ratlier  iiidis- 
tinct.     Also  flhroua  massive,  plnmoae;  also  granulär, 

H.=2— 3.  G.=4— 4-3.  Lnstre  metallic,  lesa  splendent  than  stibnite, 
Color  dark  steel-gray,  inclining  to  pinchbeck-brown ;  surfece  often  covered 
with  iridescent  spots. 

Comp — Fe  S  +  Sb'S'— Sulphur  29-9,  antimony  Sl-O,  iron  13'1^100.  Analysea:  1,  2,  3,  Ber- 
tMor  (Ann.  Ch.  Phya.,  J3xv.  51);  4,  Eammelsbei^  (Pogg.,  xL  153)|  5,  Pettlto  (Haid.  Ber.,  i 
62) ;  6,  T.  Hauer  (Jahrb.  G.  Beichs.,  iv.  635) ;  1,  Sackur  (Ramm.,  Min.  Chem.,  938) :  8.  Ramm.  (ZS. 
6.,  iTÜi  244): 

S  Sb  Fe  Za 

30-3  52-0  J6-0        Ü-30=98*6  Berthior. 

28-81        61-84  9-S5     =100  Bertbier. 

29-18        58-65        12-17      =1U0  Berthier. 
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i  Bräunsdorf 

31-33 

u-it> 

U-iS 

0-H  Mu  2-64=100-13  ßnmm. 

5.  Araay  Idka 

29-21 

5J-3a 

12-85 

=10()Pettko.    G.=;4-043. 

6.  Brauiisdorf 

30'53 

69-31 

10-16 

=IO0'lS  Hauer. 

1. 

wn 

5G-91 

10-55 

Mn  3-73^99-96  Saeknr. 

8.  S.  Antonio,  Cal, 

2912 

66-61 

10-09 

Mn  3-66=99-a8  RBauo. 

,0  tlie  aboTO  formula. 
— Sulphur  30-5,  antimony  51-1,  iron  11-3=100. 


i9'e,  autiaiony  60'Ü,  it 


1 10-4. 


Pyr.,  etc. — In  the  closed  tube  fuses,  snd  gxvea  a  faint  anblimate  of  aulphur ;  witli  a  stroi^ 
heat  jields  a  black  Sublimate  of  sulpMd.  of  atitiiQoiiy,  wliidi  on  oooling  becomea  browniBh-red. 
In  tlie  opeii  tube  giTea  off  ftimea  of  sulphnr  and  anlämony,  roaotiiig  like  atibuite.  B.B.  on  char- 
coal  giyes  off  sulpäur  and  aatimony  fiimea,  coata  the  coal  white,  aud  the  antimony  ia  expaUed, 
leavinK  a  blaeb  magnetio  al^,  which  with  Uie  fluxM  rtaeta  for  iron. 

DiBäoivea  readily  in  muriatio  acid,  giving  out  sulpharetted  hydrogen. 

Obs.— At  OhazelleB  and  Martooiet  in  Auvergne,  assooiated  witli  quarta,  calcite,  and  pyrite ;  in 
the  Vosges,  Commune  of  lälaye,  containiog  about  32  of  8b  to  18  of  Je;  at  Anglar  in  La  Creuse; 
also  at  BrBunsdorf  in  Saxony,  and  at  Padstow  in  Gornwall;  at  Arany  Idka  in  Hungary;  at  Real 
San  Antonio,  Lower  California,  maaaiTe ;  near  Prederictoc,  M.  Brunswick. 

Yielfls  antimony,  but  of  inferior  quaülrj^. 

105.  SARTORITB.    Skteroklas  +  Araenomolan  ii.  WaÜerslia'asen,  Pogg.,  soiv.  115,  1S55,  c.  63T. 
Skloroklaä  v.  Baih,  ib.,  cisiL  380.     Bianit  C.  1 
Duftenoysite,  pt.,  Duf.,  Tr.,  pl.  235,  t  66.    Dead.,  Ann.  d.  M.,  T.  \ 
Petersen,  Offeab.  Ter.,  yiL  13,  1866.    Sartori»  Baaa. 

Orthorhoinbic.  jA  J=123°  31',  ÖAl-?=:131°  3' ;  a  :  b  :  c=:l-1483  :  1  : 
1-8553,  Obaerved  planes:  0  (broad);  in  zone  i-i  (all  uarrow,  the  crystals 
elongated  and  channelled  in  this  direetion)  ^-i,  ^l,  .jSj-i,  -X-l,  *  ^l,  ^i,  ^% 
^-l,  1-t,  1-*, jI-^,  ?  5-i,  lO-i,  i-t ;  in  zone  i-i,  14,  *4,  ^,  3-1,  ^i,  i-l ;  1  (large 
planes),  v.  Bath. 

ÖAl=12r  38V,  calc.  ^"^ 

Oa1=126    40,  meas. 

OA  1-^=130  15,  meaa. 

ÖA  3-1=138  56. 

lAl,  braeh.,=91  32 

lAl,  macrod.,=135  46 

lAl,  büß.,=105  3 

1A1-*=135  41 

lAl-i=157  53 

Orysfcals  elender.     Cleavage  :   0  quite  dietinet. 

I-I.=3.  G.=5*393,  Lustre  raetalüc.  Color  dark  lead-gray;  streak 
reddish-brown.     Opaque.     Brittle, 


0-45=93-90  "Walt. 
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Eschor  may  haTS  bosnmado  on  material  oontaining  portioQS  of  the  other  prismitio  ■»psolea  of  tha 

locality;  yet  m  the  sulphur  aad  areejiio  they  agrae  witli  tbe  other  analys         d  di      g    t  t  litü 

iu  UiQ  leod. 

Pyr.,  etc. — Nearly  the  sams  es  for  dufrenoyaitB,  bnt  differing  in  etrim    d       p  tat 

Obs. — From  the  Binnin  Valley  with   dufreDOysite  and  l>mnite.     As  th  S  1  ro  la., 

18  inupplieable,  and  the  mineral  whb  firat  annoimeed  hy  Sartorius  v,  Walio    h  Üi      pe 

may  be  appropriately  e^ad  SarlonU:. 

106.  ZINKENITB.    Zinkenit  G.  Böse,  Pogg.,  vii.  91,  1826. 

Orthorhombic.  /a  7=130''  39',  Kose ;  120°  34',  Kenngott.  TIsual  in 
twins,  ae  hexagona]  pnsms,  withalowhexagonalpyrainidatsummit ;  angle 
at  pyramidal  edge=165'  26' ;  J  on  face  of  pyramid=104:°  42'.  Lateral 
faces  loDgitudin^ly  striated,  Sometimes  columnai',  übroue,  or  massive. 
Oleavage  not  distinct. 

H.=3~3'5.  G,=5'30— 5'35,  Lustro  metallic.  Color  and  streak  eteel- 
gray.     Opaque.     Fracture  sKgbtly  uneyen. 

Comp.— PbS+Bb''S''=Sulpiiur  22-1,  antimony  42-6,  load  35-3=100.  Analyaea;  ],  S,  H.  Eoso 
pQgK-,  viii.  99);  3,  Kerl  (B.  H.  Ztg.,  1B53,  No.  2) : 

1.  Wolföberg    S  22-58    Sb  44-30     Pb  31-84    Cu  0-4a=99-33  Rose, 
a.  "  imdel,         44-11  81'91        vMdei.  Hose. 

8.  "  21-22  43-98  30-84     Ag  0-12,  So  l-45=97-61  K. 

Pyr^  etc. — Daorepitates  and  fiiaea  very  easily ;  in  tiio  closed  tubo  givea  a  famt  siiblimate  of 
Bulphur,  and  aulpMd  of  antänony ;  in  the  open  tube  sulphutous  fumes  and  a  white  sublima,te  of 
oiyd  of  antimony.  B.B.  ou  charcoal  is  ^most  entirely  volatiliaed,  glring  a  coating  wUch  on  the 
outer  edgo  is  white,  and  neav  tha  asaay  dark  yellow;  with  aoda  in  ß.P.  yielda  globales  of  lead. 

Soluble  in  hot  nmriatlc  acid  with  evolution  of  sulphuiettod  hyäri^en  and  aeparation  of  chlorid 
of  lead  on  cooling. 

Obs.— Occura  in  the  aHÖmony  mine  of  Wolfsberg  in  the  Harz ;  the  groiips  of  columnar  crystala 
occut  on  a  massive  variety  in  qnartz ;  the  crystals  sometimes  OTor  half  an  inch  long,  snd  two  or 
ttiree  lines  broad,  irequently  extrem  ely  thiu  and  formin  g  fibrous  nasses.  Haabeonroportedfrom 
St.  Trudpett  in  the  Sohwarawald.  Named  in  honor  of  Mr.  Zinken,  the  director  of  tho  Anhalt 
rainea,  by  G.  Boas. 

Besemblea  atibnito  and  bournonite,  bnt  may  be  distir^ulshej  by  ita  superior  hardnesa  and 
speoiflo  gravity. 

Kenngott  makes  the  crystaUiEation  monoclinic,  and  the  pyramidal  planes  obliqno  basal  planea ; 
but  such  twins  With  pyramids  ao  formed  are  not  known  among  monodiuio  speoies. 

101.  JOaDAFITE.    Jordanit  v.  Ilalh,  Teth.  Nat  Ter.  Bonn,  Maroh,  1864,  Po^-.ciiü.3S7, 1864. 

Orthorhombic.  /A/=128°  29';  OAl-i=128°  2l' ;  (s:  6:i!=l-2596;l;l-8eoi  Obaerved  planes: 
O;  in  aone  H  i-i,  f-i,  g-i,  J-i-  V^  2-J,  3-(,  6-1:  iu  zone  1,  f,  ?,  J,  ^,  |  ^  1  J  /  Planes  aU 
narrow,  eioept  0;  crystala  heiagonal  in  general  form. 

OAS-i=I36°3T         OAV-i=:30°45'         OAf=llB°  0 
0Af-*=ia4   84  OAl-i  =124   fi8  0Ai  =  lä4   SU 

Twins;  oompoaition-facB /;  forma  hexagonal,  arragonite-like.  Oleavage  ti  distmct  Streak 
pure  blaek. 

Comp. — Undetermined. 

Pra.,  ETO. — Searly  aa  for  sartorlte. 

OBS.^Erom  the  Binnen  Valley,  with  aartorile  (([.  v.).  Approaclies  elo'uly  aarturite  in  its 
planes  and  angles,  but  differs  in  ocoucring-  in  twia  erystaia,  and  in  ita  blaok  streak 

Hamed  afler  Dr.  Jordan  of  Saarbruek,  who  fumishod  vom  Rath  with  hia  apecimens 

103.  MIABGITSITE.  Hemiprismatisoho  Rubin-Blende  {fr.  Bräunsdorf)  Mohs,  Orundr,  ßOC, 
1824.  Miai^yritÄ  ifose,  Po^.,  IV.  469,  1829.  Hypargyrite,  Hypa^jron-Blende  (Ir  Clausthal), 
Sreäh.,  Ohar.,  386,  333,  1833.    Keungottite  {fr,  Polsobanya)  Said.,  Per.  Ak.  Wien,  sxn.  2dG 

"   1836. 
Monoclinic.     (7=48°  14',  JAJ=10ß°  31',  (9 A  1-1=136°  8';  a:h:c=^ 

1*2883  ;  1 :  0-9991,  Naumann.   Obsci-ved  planes  :  0 ;  yertical,  1, 14,  i\,  ir2, 
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i-^;  domes  ^,  ^i,  ^4,  1-i,  f-t,  l-l,  3-*  ; 
oetahedral  f ;  xf  5,l-i^|,H-;  ^Ji) 

H,  14,34,  l-ä,H- 


-131°  46'  0  A  fi=139°  58' 
=122  16  OAl-i=  98  24 
=109    16     ^M-i=129  50 


OaU 
OM 

Otserved  angles  by  Weisbach,  from 
Braiinedorf  cryatals;  /a7=104°  36' 
-105^50';  OAi-;=132''28',134°15', 
127=*  11',  131°  35' ;  i^Al-i=129=  17', 
129°,  49'. 

OryBtala  thick  tabular,  or  stout,  or 
short  priamatic,  pyramidal.     Lateral  pL 
^,  1-*  imperfect. 

H.=2-2-5.     G.=5-2-5-4;  moBtlyS' 
mantine.     Color  iron-black.     '^'       '     ' 


— 5*24.     Lustre  snbmetallie-ada- 
Streak  dark  elierry-red.     Opaque,  except  in 
-  tliin  splinters,  whieh,  by  transmitted  light,  are  deep  blood-red.     Fractiire 
Bubconchoidal. 
Comp.— l^S-i-S 


äulphur  21-8,  antimony  41-B,  ailver  Se-7=100.    Atialysis  by  K  Eose 
(fogg.,sv.  aoaj: 

S  21-95         Sb  3S.U         Ag  36-40         Cu  l'OS         Pe  O-eS^gs-l"?. 

The  henngoitiie  (1.  a)  which  "Weisbach  refers  hero  (Pogg.,  csiv.  457),  has  not  faeen  analyzed ; 
von  Hauet  founi  in  it  (Pogg.,  xctiiL  165)  about  SO  p.  c.  of  ailver;  G-.=fi'06.  llypafgyrüe  \&  a. 
massive  Yariety;  G-.=4'T!S — i'890,  Breitb.;  it  afforded  Plattner  (l  c.)  36  p.e.  of  ailver.  For 
WeiBbach'a  measuremente  aee  Po^.,  L  c. 

Pyr.,  etc. — In  tbe  olosed  tube  deorepitates,  fuses  ea^y,  and  gives  a  Sublimate  of  milpMd  of 
aiitimocj ;  iu  tlie  opan  tube  sulphuroua  and  antimonous  fumes,  me  latler  as  a  white  sublimata. 
B.B.  on  eharcoal  fuses  quietly  with  BmiBaion  of  Bulphur  aud  antimony  fiimca  to  a  gray  bead,  wMcli 
afCer  eonänued  treatment  in  O.F.  leavea  a  btiglit  globule  of  ailver.  If  Öio  ailver  globale  be  treoted 
■witli  phoapliorna  aalt  in  O.P.,  the  green  glasa  tlms  obtained  sbows  traoea  of  coppor  when  fusod 
with  tin  in  E,P. 

Daeomposed.  by  nitrio  aoid,  with  aeparation  of  aulphur  and  osyd  of  antimoay. 

Oba. — At  BraünBdorf,  near  Treiberg  in  Saiony,  aaaodated  with.  tetrohedrits,  pyrargyrite,  etc  ; 
Felaobanya  (keimgoUile)  with  pyrite,  galocite,  blanda,  barite;  Przibram  in  Bohemia;  Olanstha] 
{hypiirgyrUe) ;  Gaadal^ata  in  Spain ;  at  Parenos,  and  the  mine  Sta.  M.  da  Oatorce,  near  Potoai ; 
alao  at  Molinarea,  Mexico,  with  dialiogite. 

Samed  from.  ^dav,  kss,  Hoyitpa^,  sß/oer,  becanse  it  coutains  leaa  ailver  than  some  kindred  ores. 


109,  PLAGIONITE.    Plagionit  C/.  Itn$e,  Pogg.,  xsvli' 
Monoclinie.     C=Y2°  28',  JA  7=85°  25',  ÖAl4= 
158=   9',  Kose  ;   a:i:c  =  0-37015  :  1  :  0-8802.     Ob- 
Eeryed  planes  as  in  f.  107. 

6'Al=:154°  20'  ÖAm=107°  33' 

ÖA2=138  52  1A1=142  3 

ÖA-1=149  2  A  2=120  49 

Oystals  tbick  tabular;  the  plane  0  ehining  and 
smooth ;  otbers  striated,  Cleavage :  2,  perfeet,  bnt 
Boldom  aöbrding  Binooth  &urfaees.  Also  massive, 
granulär. 

H.=2-5,  G.=5-4.  Lustre  metallic.  Color  black- 
ish  lead-gray.     Opaque.     Brittle. 


421,  1833. 
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Oomp.— Pb  S  +  Sb'S'-i-iPb  8=8uIpliur21'3,aEtiiaony  31 
(Pogg.,  iiviii.  428) ;  2,  Kudematscli  (Pogg.,  xxiyil  688) ;  S,  iscümtz  (Kamm.  Jttia.  ua.,  luuü; 

1.  Wolfsberg  S  21'53  Sb  31-B4  Pb  40'B2=99'99  Hose. 

2.  "  31-49  31-B3  40-98=100  Kudematsch. 

3.  "  21-XO  37-84  39-38,  Cu  l'27-99-B3  SoliTdta. 
Pyr. — Same  aa  iu  zlnkenite. 
Oba.^At  Wolfaberg  in  geodoa  and  dnises  of  crystals  in  mas 

quartz,  aad  was  disooTered  by  Ziiicken.    Named,  in  aUusion  tc 
tion,  from  irXäyin;,  Miqae. 

Taking  the  planes  2,  2,  aa  tbe  lateral  ftces  of  tlie  fundamental  priam,  the  lateral  angle  is  neariy 
the  same  as  in  ft-eieslebeaite. 

110.  BINNITE.    DufrenoyalM  v.  Waliershaasen,  Pogg.,  xaiv.  119,   1855;    C.  Seasser,  Pi^g., 
iOiT.  384,  xcTÜ.  115.    Binnito  Desd.,  Ann.  d.  Ml,  T.  VÜL  389,  18B5. 
laometric.     Pigures  3,  14,  and  others :  observed  planes  :   0,  I^  2-2,  with 
1, 1,  and  6-6,  on  some  crystals.     Cleavage  not  distinct. 

E.=4"5.  G.=4'i77.  Luatre  metallic.  Color  on  fresli  fracture  Hack, 
Bometimes  brownish  or  greenish.     Streak  cberry-red.     Erittle. 

Comp, — Trom  anal.  1,  f  Cu  S  +  Aa^  Sä=Sulphvir  29  1,  sraerac  31-1,  eopper  39-2=100.  Prom 
Enal.  2,  ßu  S  +  i  As^S",  or  lüte  enargite.  Analyses:  1,  Utrlaub  (Po^.,  xciv.  llf);  2,  StockM- 
Ksoher  (Kenng.  Uebera.,  1856-57,  174): 

8  As  Cu  Pb  Ag  Je 

1.         27-55  3Q-06  S7-74  2-75  l-as  0-82  =  100-15  Uhr. 

3.         32-73  18-98  46-24  1-91  -90-86  S.-E. 

Pyr. — In  tbe  eloaed  tube,  ffivBS  a  anblimate  of  sulphid  of  arsenic  ;  in  -Üib  open  tube  a  oryBtal- 
line  Sublimate  of  arsenons  acid,  with  solplraroua  fumes.  B.B.  on  charcoal  glves  an  arsenioal 
odor  and  a  faint  white  coating,  fusea  with  infcraueseence  to  a  dnll  iron-blaclt,  mognetic  globule, 
which,  accoiding  to  Wiser,  ia  Bun-ounded  by  a  coating  of  osyd  of  zine.  The  globule  yields  metal- 
lic oopper  with  soda. 

Obs — In  dolomite,  in  the  Valley  of  Binnen,  with  rea^ar,  orpiment,  blende,  pyrite,  sartorltfl, 
and  dufrenoyaite. 

111.  BRONQNIARDITB.    Domcar,  Ann.  d.  M.,  IV.  iri.  227,  1849. 

laometnc.  In  octahedi'ons  with  truncated  edges  (1, 1),  Damour.  Massive, 
withont  cleavage. 

H.  above  3.  G.=^5-950.  Lustre  like  that  of  bonrnonite.  Color  and 
streak  grajish-black. 

i'4,  antimony  29-5,  silvor  26-1, 


1.  13-38         29-95         25-03         24-14         0-B4         0-80         0-40^100-34. 

2.  19-21         29-60         24-46         35-0Ö         0-61         0-26         0-32=99-51. 

3.  19-14         29-75         24-81         24-94         Ü'IO         0-23         0-37-99-93. 

Pyr.,  etc.— In  the  closod  tnh©  a  feeblo  orange  aubliinate,  with  a,  wbito  one  above ;  in  tlie  open 
tube  fusea,  affords  an  odor  of  sulphur  and  a  white  aubUmato  of  osyd  of  antimony.  B.B.  on  diar- 
coal  decrepitatea,  fiiaes  easily,  giving  off  an  odor  of  aulpliur  and  white  vapars ;  after  roasting, 
yielda  a  globule  of  silver,  -withayellowcoatJi^of  oxjdof  lead.  Eapidlyattackedbyeoneentrateii 
nitcio  acid.  . 

Obs — Prom  Mexico. 

112.  JAMESONITE.  Grey  antimony  pt.  Jäm.,  Syst.,  lii  391),  1830,  Axotomous  Antimony- 
Glance  Jam.,  Man.,  2S5.  Axotomer  Antimon-Glana  Möha,  Grundr.,  586,  1824.  Janieaonito 
Said..,  Tri  Itolis'a  Min.,  i.  451  (iü,  26),  1825. 
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Bloiscliimme!-  Ffaff,  Schw.  J.,  xiviL  1.    PfaSite  Hiiol,  L  192,  1341. 

Aütimomaliak  Fädererz  pt.,  Jüinora  antimonü  plumosa  pt-,  WaR.,  \1i1;  Federora  Qetm.; 
Mine  d'antimoine  auplumes^. ;  Featherore,  Plumose  AntLoKmialOre,  pt.  (restmostlj- Stibnito), 
Biroagh  last  cerü.  Aatimoine  aulfurft  capUlaire  pt  [or  var.  of  Stibnite]  E.,  Tr.,  ISOL  ;  Haarfor- 
miges  Grauapiessglanaera  pt.  KarsL,  Tab.,  62,  1800;  HaarE  AutimonglanE  Moks,  1824,  Leonk., 
182a  Federera  ofWolfaberg  S.  Roae,  Pogg.,  IV.  4'tl,  1829;  Bead..  Tr.,  ii.  425,  1832.  Fedec- 
erz,  yar.  of  Jameaotiite,  v.  Koi.,  Oliar.,  ii.  115,  1831.  "Wolfsbereita  ffuoi..  Mm.,  L  193.  Plumo- 
sit  Maid.,  Handb.,  S69,  1845.  Rumites  CHoA,  Syn.,  30,  1841.  HeteromorpWt  Sainin.,  Pogg., 
lixvii,  240,  1849.    Federsrz,  yar.  of  Jamesonile,  Bo/mm.,  Min.  Ob.,  Tl,  18G0. 

Orthorliombie.     /A  /=101°  20'  aad  T8°  40'.     Observed  planes  I,  i-t 
al,  highly  perfect;  Tand  i-l  less  perfeet.     Usuallj  in  acicalar 
Also  fibrous  masaive,  parallel  or  divergent ;   also  in  eapillary 
forma ;  also  amorphoos  massive, 

B:.=:2— 3.  G.— 5-5— 5-8;  5-564,  from  Cornwall,  Ilaidinger;  5-616, 
fi-om  Estremadura,  Setia%ot8ch ;  5-601,  from  Ai-any  Idka,  Löwe;  5-6788, 
massive,  Eamrn, 

VAB. — a,  well  cryatallized ;  5,  fibrons  or  columnar,  aomctimea  diverging ;  c,  oapillary,  or  oobweb- 
libe ;  d,  graanlar  or  compact. 

The  eapillary  ia  feaHier  ore  (Federecz  Osrm.)  regarded  aa  a  apeciea  by  nearly  all  the  mm- 
eralf^ists  of  Jast  Century,  tat  including  capUlary  stibnite;  made  a  variety  of  Btlboite  by  v.  Born, 
Karaten,  Haüy,  Mobs,  Leonbard,  and  other  aathors,  vintil  1829 ;  and  a  diatinct  speoles  again 
by  raost  aulhora  afler  the  analyaiB  by  Eose  in  1829 ;  but  referred  to  jameaonite  by  v.  Kob^  in 
1830,  and  Eammelsberg  in  13S0.  AJi  amorpÄoa« variety  occnra  with  tho  feathec  ote  at  TVolfsbeig 
(anal.  1),  for  whiuh  Raramelahei^  gires  tbe  hardneas  3-0,  and  GI-.=5-6T88. 

OoDip 2  (Pb,  Fe)  S  +  Slj'S==(if  Fe  :  Pb=l :  4)  Sulphur  21-1,  antimony  32-2,  lead  43-1,  iron 

30=100.  BotexiäudingtheironaBsnlphid,  Eose makes the formnla^PbS  +  Sb"S=^Sulphur 20-t, 
antimony  34-8,  lead  4'45=100,  Ton  Zepharovich  susiaiiiB  tbe  firat  formula  (Sita.  Äk.  Wien, 
1867,  169).  Analyaea  5  to  1 0  of  feather  ore  agree  weU  with  the  preoeding,  whence  Rammels- 
berg's  refarencB  to  jameBonito. 

Analysea:  1,  2,  H,  Roae  (Po^.,  vüL  lOi);  3,  Sohaffgotsoh  (Pogg-,,  xiiviiL  403);  ü,  A.  Iowa 
(Ilaid.  Ber.,  i,  62);  ö,  H.  Rose  (Po^.,  sv.  411);  6,  Rammelaberg  (Pogg.,  Ann.,  Lisvii.  341;  1, 
Poselger  (ib..  Ramm.,  Min.  Gh.,  71);  8-10,  0.  Bechi  (Am,  J.  Sei.,  IL  siv.  60): 


Pb       Fe      Cu       Zn 


84  ■4( 


3.  Estremadura 

4.  Arany  Idka 

5.  Wolfaberg,/ea!to-> 


10. 


22-63     34-90  38-7! 

21-78     32-63  39'9T 

18-59     83-10  40-82 

■e  19-72     31-04  46-87 

[31-961  44-32 


Tasoaay,  capä. 


[31-5. 


SO-19     41-6; 


0-42,  Bl  l-06=99-43  Scb. 

0-35,  Ag  1-48,  Bi  0-22=99-33  Löwe. 

0-08=9901  Boae. 


iO-58     82-16 


0-26     l-ll      1'08  = 

ä-00     0-31- 

0-94     l-:i5      1-74= 


Pyr. — Same  aa  for  zinfcomte. 

Obs. — Jamtsonils  ocoura  priniäpally  in  Oornwall,  aasooiated  with  qua  ta         mj 
bournonite ;  oooasiocally  also  in  Siberia,  Hungary  at  Talentia  d'Ali"jn    ra         p  in 
lt3  perfect  deayage  at  right  angles  with  the  vert  oal  ai  s  is  oufücien   to  1 

apeciee  it  resembles.    tfamed  after  Prof.  Jameaon  ol  Ed  nburgh 

The/eoiW  ore  ocoura  at  Wölfaberg  in  the  Bastern  Hara    alan  at  An  k      be  i 

at  Freiberg  and  Schemnitz ;  in  the  Anbalt  at  Pfafienberg  anl  Meisabe  g    m  T      ac 
tino ;  at  Ghonta  in  Peru. 

Zmideeei-ü,  or  Bergzunderz  r=:Tiiider  Ore]  of  Gt.  Lehmann  {Mem   A    Be  h       0 
ia  soft  like  tinder  and  dark  dirty  red  in  oölor,  has  leen  referred  to  k    m     te 
jamesoail«  or  feather  ore  mised  with  red  silver  and  arienopyrite     B      tr 
analysia  (X  pr.  Ob.,  sxxvL  40)  8  19-57,  Ab  12-SO,  Sh  16-88,  Pb  *B'Ofl,  Aga-66,  Fe  4-o2= 
Andreasberg  and  Clausthal  in.  the  Hatz, 
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113.  DUFRBHOTSITS.  DnfrenoySte  Dammcr,  Aon.  Ch.  Phys.,  IIL  siv.  3J9,  1845.  Gott- 
hardit  Äwnm.,  Bera.  Oh.  Min.,  229,  256,  1S47.  Arsenomolan  and  Soloroclase  pt.  «.  TFalfersÄ. 
Pog^jidv.  116,  18öB.  Du&enoyaite  pt.  S^d.,  Ana.  d.  il.,  V.  Tili.  389.  Skleroklas  FäoTe&i, 
Offtob.  Ter.,  riL  IS,  Jahrb.  Miu„  1367,  ^3.     '' 

Ortliorhombic.  /a7— 93°  39',  6>A  1-2=131°  30',  ö:  J:  c=l-6318  : 1 : 
1-0658.  Observed  planes  :  ö;  vei'ti- 
cal,  I,  ä-i,  *-J ;  doniea,  \-\,  44,  1-J,  J-«, 
^%,  -|-i,  1-^,  2-i ;  oetahedral,  1,2.  (?  A 1-* 
=123°  9',  ÖA  44=142°  84',  OA%-t=: 
\  10Y°2',ÖAl=114''5',(?A2=102°36', 
1  1 A  14=141°  20|,  1 A  14=138°  15',  v. 
'  Kath.  Usual  in  thiek  reetangular 
tables,  Cleavage :  0  perfect.  Also 
massive. 

n.=3.  GI-.=5-549,r>amora-;  5-5616, 
Laiidolt;  5-569,  v.Eath.  Lustre  metallic.  Color  blacM&h  lead-gray  ;  atreak 
reddish-lirown.     Opaque.     Brittle. 


33'1I 


0'ä4  0-31=S9-54  Damour. 

0'82  O-22=lOl'03  Damour. 

0-30 =99-0  L.  &  B. 

ei  L.  &  B. 


Antüyses  of  dufreiioysitB  have  been  publisted  by  Uhrlaub  and  Wason  (Pogp.,  e.  337),  and  by 
Stockar  Eaoher  (Kenng.  Jorach.,  '56,  '57,  176) ;  but  hs  they  weremado  withontdiscrimmatängtlie 
speciea,  and  giva  iatennediate  reaults,  tbay  ara  not  dted  here  in  detail.  Peteraon  haa  also  pub- 
lisbed  two  aualyBes{l.  c),  smd  glvea  the  followlag  as  the  mean  of  17  anal,  by  the  chemisls  Just 
tnenöoned  and  bimself : 


Pb 


Ag 


Cu 


As  2; 
f  Aa''  Ö-. 

Pyr.,  eto. — Easüy  fusea  aud  ^tos  a  Sublimats  of  anlphur  acd  sulphuret  of  arsenio;  in  the 
opea  tubs  a  smell  of  aulphur  only,  with  a  sublimste  of  eulplmr  in  Upper  part  of  tube,  and  of 
arseuous  acid  below.  On  chaccod  deerepitates,  melts,  jields  fumes  of  arsenio  and  a  globule  of 
lead,  which,  on  cupellation  yielda  ailver. 

Oba. — From  the  Valley  of  Binneu  in  tlie  8t.  Gotbsrd  Alpa,  in  crystalline  dolomite,  along  with 
sartorile,  jordanite,  binnite,  realgar,  orpimenl,  blende,  pyrite,  The  eryatala  are  sometimes  au 
inch  aoross. 

Damour,  who  first  studied  the  araenio-sulphids  of  Binnen,  analyaed  tha  maasive  oru  and  named 
it  dVifrevu^site.  He  inffirred  that  the  orystallizatjon  was  inoüomettie  fromsome  aaaodatedcrystals, 
ßud  Bo  published  it.  This  lad  von  Wallerahauaen  and  Heusser  to  call  tlie  monomctrio  mmeral 
dufrenoysile.  aod  the  latt«r  to  narae  the  trimetric  birmiie.  Ton  Walterahansen,  after  studyingüie 
prianmtie  miueral,  made  out  of  the  speeies  arseitomelim  and  sderodase,  yet  parUy  on  hypoüietlcal 
grounda.  Beceutly  it  haa  been  found  that  three  orthorhombio  minerals  esist  at  ihn  locallty,  aa  an- 
nonnced  by  vom.  EaÜi,  who  identiSea  one,  by  spedfic  grayity  and  compoaition,  with  Öamour's 
ihifrsiioysiUt ;  anothcr  ho  makea  scleroclase  of  von  "Wnlterahausen  (eartorite,  p.  87) ;  and  the  other 
he  namea  jardanite  (p.  88). 
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1X4.  PEEIESLEBENITE.  Mine  d'antimoina  ^rise  tHuant  ar^ent  (fr.  Himraelsfürst)  de 
lAsle,  Deeer.  de  Mio-,  35,  1173,  Oriat.,  iii  54,  ll&S.  Dunklea  Weiasgnltigerz  (id.  loe.,  kaown 
sineo  Ifao)  Xtopj-.,  Beitr.,  i.  1^3,  1795.  SohUf-Giasera  Frei^kbea,  Seogn.  Ärb.,  vi.  91,  1817. 
Antimonial  Sulpliuret  oC  SÜTer,  Sulphuret  of  Silver  and  Actimony,  Argent  sulfate  autinioni- 
firs  et  cupriföre  Letry,  Descr.  Min.  Henland,  1B38.  Donaojrgyrlte  Chapm.,  Min.,  128,  1843, 
Frcioalebenit  Said.,  569,  1845. 

Monoclinie.  ^=87°  46',  jA  I=lir  13',  0  A  14=137°  10'  (B.  &  M..) ; 
a:?>:  ö=1-5802  ;  1  :  1-7032.  Obserred  planes  :  0;  vertical,  I,  i4,  i\  i-^, 
i-Z,  i~\,  i-^,  i-i  ;   domea,  1-i,  ^l,  14,  |4,  24;  octahedral,  ^,  1, 1-4,  1-2,  ^-3. 


0  A  14=123°  55'  1-2  A  1-a,  front,=152°  36' 

0  A  f  *=156  8  *-f  A  *4       "     =132  48 

0  A  24=118  21  a-3  A  i-5      "     =157  54 

1  A  1,  troiit,^128  2  14  A  14,  tof,—9i  20 
1-4  A  1-4     "    =166  6 

Prisms  longitudinally  Btriated.    Cleavage:  /perfect. 

I-I.=2-2-5.  G.=6-6-4;  6194,  Hausmann;  6-23, 
fr.  Przibram,  v.  Payr,  Lustre  metallze,  Color  and 
sfcreak  light  steel-gray,  inclinine  to  silrer-white,  also 
blackisii  lead-gr^,  i  ields  eaBilV  to  the  knife,  and  is 
rathcr  brittle.     Fi'actnre  subconcnoidal — uneven. 


Comp,— 5  (Pb,  Ag)  S  +  2  Sb 
25-9,  lead  31-2,  aUver  24-3  =  10 
Minera,  vi.  358,  Ana.  d.  M.,  V 


i'(fr.v.PajT'sa]ial.)=,  JfAg:Pb=3r  4,  Siilpho 
Analyses:  1,  3,  Wöblar  (Pogg.,  xlvL  liii);  3, 
fiiL  495);  4,'v.  Payr  (Jahib.  Min.  1880,  B79}; 


18-77 

27-72 

30-00 

22-18 

011          1-62=100  W. 

2. 

18-72 

27-05 

30-03 

23-78 

=99-60  W. 

3.  Spain 

17-GO 

26'B3 

31-90 

22-45 

=98-78  Bacoaura. 

i.  Pmtitam 

18-41 

27-11 

30-77 

23-08 

0-68=100  Pajr. 

Pisani  refers  hers  tlie  massive  dark  vrmsagülligers  analyzed  hy  Klaproth,  wlio  obtainad  (1.  c) 
8  22-00,  Sb  21-50,  Pb  41-00,  Ag  9-25,  Fe  1-75,  Sl  1-00,  §i  0-75=97-25,  conaidering  pact  of  tlie 
Bilver  aa  here  raplaced  by  lead. 

Pyr.— la  the  open  cube  givea  sulphurous  and  antimonial  fumes,  the  iattar  oondenaii^  as  i 
white  anblimate.  B.B.  on  charooal  fuaea  eaailj-,  giTing  a  coating,  on  tba  outet  edge  white,  from 
antimcmous  aoid,  and  near  the  asaay  jeUow,  &om  oiyd  of  lead;  coiiticued  blowing  leares  » 
globule  of  silver. 

Obs, — With  argeatite,  slderite,  and  galenlte,  in  the  HimmelBfiirat  mine,  at  Freibeii-  in  Saiony, 
and  Kapnik  in  Transjlvania ;  at  Eatieborzite,  tho  ore  of  -ürhich  locality  oontaiua  bismulii,  accord- 
ing  to  Zineken ;  at  Przibram  in  crystals,  ofton  twina,  and  2  to  6  liaes  long ;  at  Felsobanya ;  at 
HJendelencina  in  Spain,  wiCb  argenlJte,  red  aiiver,  siderite,  galenite,  ota. 

The  orjstals  from  ffiinnielBfiirst  are  iridmic,  aueording  to  Breithaupt  (B.  H.  Ztg.,  szv.  189). 
Chapman  took  hia  aama  donacargyrile  from  the  Btitiah  Museum,  Itnowing  notliing  of  itg  origia. 
Suth  a  oama  ought  not  to  diaplaoe  ,/re!ejfe6eTOYe. 


S,  1832.    Kreblendo  Dana,  H 


115.  PYROSTIIJ>NITB.    I'euerblenda  Breitk,  Char.,  2E 
543,  1850.     Pyroatilprate,  J 

Monoelinic.    In  delicate  crystals  grouped  like  etilbite.    Observed  planes, 
/,  i-l,  1-ä,  14,  24,  E.  &  M. 
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les:   0,  \,  I,  ±6,  ±1.     Observed  angles:   0  A  1= 
.8',  O  A  1=132°  2i',  O  A  -1=130°  50%  1  A  -1=96=' 
)8°  30',  ÖAi=150°,  -1A-1=140°  1'.     Cleavage:   0  imper- 


/A  1=189°  12'.  2-1 A  24,  top,='r4°.         *4  A  14=123°  34'. 

14  A  14,  top,=113  52.     «4  A  24=148  42.  1-ä  A  l-S,  top,=62  36. 

Cleavage :  *4,  and  cryatala  flattened  in  thia  direetion.     Faees  i-l  striated 

parallel  to  the  clinodiagonal.     Twins :   plane  of  composition  iri  (ortho- 

di^onal). 

H.=2.  G,=4'2— 4'25.  Lustre  pearly-adamantiiie.  Oolor  hyacintb- 
red.     Translucent.     Sectile  and  somewhat  flexible. 

Comp. — Contains  62-3  per  eeot  of  silver,  along  with  sulpliur  and  antimony  (Plattner,  1.  c,  333). 

Pyr.— Like  pyrargyrite. 

Obs. — From  the  Kurprinz  mine  near  Freiljerg;;  Andrefiabocg;  Praibram. 

Named  from  jtüp,  ßre,  and  oriXirtd!,  skijdiig,  ia  allnsion  to  its  fiie-Hko  oolDr. 

116.  RITTINCJERITE.    Hittingerit  Zippe,  Bor.  Ak.  Wien,  ii.  2,  345,  1852. 

Monoclinic;  (7=88°  26'.     In  emall  rhombie  tables  witii  replaoed  1 
edgea.     Observed  plai  "    -     ^    .  -     .  -       — 

"'^  "■'    "  ■    ""=136°  18', 
20',  OÄ- 
fect. 

H.=1'5— 3.  LuBtre  Bubmetallic-adamantme.  Plane  0  blackish-brown 
in  the  larger  crystals,  leas  dark  in  tlie  raore  minnte ;  other  parts  iron-bla<;k. 
Translucent  and  duU  honey-yellow  to  hyacinth-i-ed  in  ttie  direetion  of  the 
axis.     Streak  orange-yellow.     Brittle. 

Comp.— Probably  a  Compound  of  sulphid  of  eilver  and  antimony. 

Pyc— B.B.  flame  as  with  pyrargyrite;  fuses  very  easily,  giTes  an  arsenical  odor,  and  ünally  a 
globule  of  pure  süver. 

Obs. — iVom  Joaebimatlial,  in  small  c.ryatala. 

in.  PYRÄ.RGTRITH.  Argentum  rüde  rubrum  pt.,  Germ.  Eothgolderz,  Agric,  362,  Interpr., 
462,  1546.  Argcntum  rubri  ooloria  pt.,  Gemein  Roüiguldenerz,  Oesner.,  Foss.,  62,  I5S5.  Eoth- 
gylden  pt.,  Argentum  araenico  pauco  sulphnre  et  ferro  mineraliaatum  pt,  Minsra  argonti  rubra 
var.  opaca,  var.  nigrepoens,  WolL,  SlO,  Vii'i.  Mine  d'ai^ent  rouge  -JV.  Tri  "Wall.,  1753.  Ruby 
Silver  Ore  pt,  Rad  Silver  Ore  pt,  Hül,  Poss.,  1171.  DvmMes  ßothgültigera,  Lichtes  id.  pt. 
Wem.,  1789.  Dark  ßed  Süver  Ore;  Antlmonial  Hod  Silver.  Ai^ent  antjmoniö  aulfute  pt  S., 
Tr.,  1801.  Ai^ant  roi^  antimoniale  Pj-oust,  J.  de  Phys,,  lix.4ü7,  1804.  jErosit  Sfefli,  Denks. 
Fat  Schwab.,  i.  311,  Tasch,  Min.,  401,  1817.  Eubinblende  pt,  Möhs.  Anlämonsilberblende. 
Pyrargrit  Qhck.,  Handb.,  388,  1831.     Argyrythroao  Bevd.,  Tr,,  ü.  430,  1333. 

^^  EbombohedraL      Opposite   extremities 

ofei-yetalBoftenunlike.  ÄA_ff=108°  42', 
'^  ":  M.,  Oaä  =  137  i2';  «=0-788. 
Observed  planes  in  this  and  thefollowing 
species :  basal  and  prismatie,  0, 1,  *-2,  i-^, 
t^,  i^ ;  rhombohedral,  J,  *,  A,  |,  -S  (or 
1),|,  4,  -14,  -5,  -1,  -2,  -f,  -l,  -i, 
i,  —  t ;  pyramidal,  3-2,  ^-2 

*2i*'- 


r,  f,  f ,  ft  i . . . 

V«,  #,  f,  10»,  - 

-I',  -2',   -2",  - 
¥,  f ,  A",  Q-  Sella. 


f,  f,  1',  1»,  1',  l5,  1',  1',  1*  1-,  r,  Ijf 


-i'^ 


-'^''l' 
,-i*, 
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OA  1=155"  32' 
OAT^llS  33' 
Oa1'=100    U 


SULPHABSKNITES,   ETC. 
4-Ai  =137"  58' 

t3AÄz^l25  39 
j-2Ar=155    4 


J?  AI' =164 
*-2A  «-2=120. 


Cleavage :  Ji  rather  imperfeet.  Twina :  compoaition-face  — ^,  as  in 
f.  113,  wEich  consists  of  four  individuals  ;  0  or  basal  plane,  as  in  f.  114 ; 
alfio  li  and  I.     Also  massive,  struetTire  granulär,  sometimes  impalpable. 


H.=2— 2'5.  Gr.=5'7— 5-!).  Lnstre  metallic-adamantine,  Colorblack, 
sometimes  approacbing  cocbineal-red,  Streak  coebineal-red.  Tranelueent 
— opac[ue.     Jn-aeture  conehoidal. 

Comp. — Ä  Ag  S  +  Sb'S'=Sulphur  11-1,  ftatimony  22-5,  ailver  E9'S^I0O.     Analjaea:  1,  Bons- 
dorff(Ak.  H.  Stockh.,  1821,  338);  2,  WöUer  (Ann.  d.  Pharm.,  xsyii.  167);  3,  Böttgar  (Ramm. 
Haudw.,  ii.  106);  4,  F.  Field  (Q.  J.  Cli.  Soc,  lü.  12) : 
S  ab  Ag 

1.  Andreasbei^  I8-61         22-85        68-95,  ganguo  0-30:^98-10  Boasdorff. 

2.  Mesioo  18-0  ai-8  60-2-100  WÖWer. 

3.  Zaoateoas,  Mgi.       17-76        24-69        B7-45^99-80  Böttger. 

4.  CLili  !'I-45        2S-19        59-01=99-82  Field. 

Henckel  found  arBenie  in  ruby  silver  (PyritoL,  169,  1725),  and  botli  %lit  and  red  ailver  orea 
were  afterwarda  oonaidered  arBenieal,  until  Klaproth's  analysis,  deteoting  anömonj  alone,  in  1794 
(Beitr.,  i.  141);  after  thls botli  were  Bupposed  tobe  aüKmonial,  tmtil  Prousliin  1804(J.dePliys., 
liz.  403)  showed  that  there  were  -two  speeies,  an  antimonial  and  an  araenicaL 

Pyr.,  etc. — In  Hie  dosed  tube  fusea  and  ^Tea  a  reddfah  aublimate  of  sutpMd  of  antimouj ;  in 
the  open  tube  Bulphuroua  fiimes  and  a  wbite  Sublimate  of  oiyd  of  antimony.  B.B.  on  charcoal 
fuaes  with  apirting  to  a  ^obule,  gives  off  aulpbid  of  antimony,  ooats  the  coal  wtiite,  and  the  assay 
is  conyarted  inW  anlphid  of  ailver,  whidi,  treatod  in  O.F,,  or  with  aoda,  In  H-F.,  gives  a  globule  of 
flne  silver.  In  oase  arsenio  ia  preaent  it  may  be  deteeted  by  fuaiiig  ßia  pulveriaed  mineral  with 
soda  ou  charcoal  in  E.F. 

Decompoaed  by  nitrio  add  with  Separation  of  sulphur  and  antimonoiia  acid. 

Obs. — The  daric-red  silver  ore  oeoura  prinoipally  with  caldte,  native  arsenio,  and  galenite, 
at  Andreasberg  in  the  Eara ;  also  in  Saiony,  Hungary,  Norway,  at  Gaudaleanal  in  Spain,  and  in 
Comwall.  In  Mexico  it  ia  worked  extensively  as  an  ore  of  silver.  In  Ohill  it  Is  fonnd  in  crystals 
at  mine  Dolores  aod  Chafiarcällo  near  Oopiapo.  In  Nevada,  at  Washoe  in  Daney  Mino ;  in  Ophir 
mine,  rare ;  abundant  about  Austin,  Eeese  river,  bat  ao  good  cryatala ;  at  Poorman  lode,  Idaho, 
in  niaaaea  aometimea  of  aeveral  hundred  weight,  aloi^  witli  oerargyrite. 

A  Us/ä-red  ore  from  Andreaaberg,  according  to  Zinoken,  contains  no  araenio.  A  gray  ore  from 
the  aame  looaJity,  eoataioa  both  araenie  and  antimony,  and  may  be  miargyrite.  Od.  oryat.  of 
pyrargyrite,  See  Q.  Sella,  Aoad.  Sei.  Torino,  8yo,  1B56. 

AlL — Occtira  like  prouatite,  changed  to  argentito  (Ag  S) ;  to  pyrite;  ao-called  argentopyrite ; 
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118.  PROXJSTITEI,  Argentum  ruda  rubrum  trftUEQuddum  carbuneulia  aimile,  Qsrm.  Durch- 
siehtig  Eodtguldenerz,  Agric.,  S62,  Interpr.,  462,  1646.  Ai^ntum  rubri  coloria  pellucidum, 
Schön  Eybia  RothguWenera,  ffamer,  Foss.,  62,  I5B5.  Miaera  ai^nti  rubra  pelluoida  TFitil.,  311, 
1747.  Ruby  Silver  Ore  pt  EiU.  Ai^eut  rouge  arfieuicflle  Frotid,  3.  de  Phjrs,,  lix.  404,  1804. 
Lichtea  Rothgultigera  pt.,  ArBenilcaliadh.ea  id.,  ArBstilksUberblende,  Qerm.  Rubinblende  pt. 
Atsenical  Silver  Ore ;  Light  Red  Silver  Ore.     Prougtite  Bmä.,  Tr.,  iL  44B,  18B2, 

Ehombohedral.  ÄAÄ=10r  48',  O^Ii=l?>r  9';  «=0-T8506.  Also 
granulär  massive. 

H.=2— 2'5.  G,=5'433— 5'56.  Lustre  adamantine.  Color  cochineal- 
i'ed.  Streak  cochineal-red,  sometimes  inclined  to  aiirora-red.  Subtraaspa- 
rent — snbtransliieeiit.     Fracture  conclioidal — uneven. 

=  100.    Analyaea;  l|H.Eose 


2.  Chili  19-31  :5-12  64-8S=99-81  Keld. 

Pyr.,  eto.^In  tlie  doaed  tube  fuaes  easily,  and  giTea  a  fatat  aublimate  of  aulphid  of  araenic ; 
ju  the  opsE  tube  aulphurous  fumes  aiid  a  whit3  orystalline  Sublimate  of  arsenoua  acid.  B.B.  on 
oharcoal  fuaos  and  emita  odora  of  aulphiir  and  arsenio ;  by  prolor^sd  heatlag  in  O.F,,  or  with  aoda 
in  R.F.,  gires  a  globule  of  pure  silrer.     Some  varieties  coatain  antimoBy. 

Decompoaad  by  nitrie  acid,  with  Separation  of  Bulphnr  and  arsecoua  acid. 

Obs. — Oecurs  at  Preibei^,  Johanngeorgenatadt,  Marienberg,  and  Annabei^ ;  at  Joachimathal 
in  Bohemia ;  Wolfaoh  in  Baden ;  Markirdhen  in  Alaace;  Chfdanoh.e3  in  Dauphin^;  Guadaloacal 
in  Spain ;  in  Mexico ;  Peru ;  Chili,  near  Copiapo,  at  Chanan^illo,  eome  oryatals  3  in.  long  (D. 
Forbea.)  In  Nevada,  in  the  Daney  mioe,  and  in  Comatock  lode,  but  rare;  icveins  about  Austin, 
Lander  Co;  in  microacopio  crystala  in  Oabarrus  Co..  H.  C,  at  the  MeMakin  mine;  in  Idaho,  at 
the  Poorman  lode,  with  pyrargyrite,  native  silver  and  gold,  and  cerai^iyrite. 

Named  after  the  Frenöh  cliemist^  J.  L.  Proust. 

Alt. — Coeurs  altered  to  pyrrtotite,  Breith, 

119.  BOURKONITE.  Ore  of  Antimony  (fr.  Eiidellion)  F.  EaaUsigh,  Spea  ßrlt.  Min.,  i.  34, 
pL  ZLK.,  1T9T.  Triple  Sulphnret  of  lead,  Antimony,  and  Copper  Boumon  (with  f^a.),  Phil. 
Trans-,  30,  1804;  Gh.  Hatcheli  (anaL),  ib.,  63.  Bonmonite,  Anümonial  Lead  Ore,  Jameso», 
B05,  iü.  373,  1816.  Spiesaglaozblei  Kmsi.,  in  Elapr.  Beitr.,  iv,  82,  1807,  and 
B08.  Plorab  sulfUr^  atitimoniföre  B.,  Tab!,,  1809.  Endellione  Boom.,  Cat.  Min^ 
Schwarz  Spieaglaozera  Wem.  Antiinoine  Bulfurä  plumbo-cupriftire  S.,  Tr.,  iv. 
1B22.    Eädalera  [=Wlieel  Ore]  Sapnilc  mmers.    Endellionite  Zippe,  Cbar.  Min.,  213,  1S59. 

Prismaüsoher  Spiesglaa-GHana  Mohs,  Char.,  1820;  Prismatoidischer  Kupfer-Glanz  Mohs, 
Gmndr.,  iL  659,  13S4,  Antimonkupfer-Glanz  Sreith.  ffölchit  Baid.,  Handb.,  5G4,  1S45. 
Wölchite. 

Orthorhombie.  /A  /=Ö3°  40',  0  A  I-^^ISÖ"  11',  a:l:  c=0-95618  : 
1  :  1'0662.  Obscrved  planes :  0  ;  vertical,  i-i,  i-l,  i-^,  i-^,  *-ä,  i-h,  i-~,  ^-S, 
^,  i-l;  domes,  f-t,  fJ,  14,  8-1;  f^,  fJ,  fJ,  f7,  |-J,  1-i,  J-J,  ^4,  2-i,  3-J; 
oetahedral,  i,  ^,  f,  |,  1,  2,  1-2,  2-ä,  3-ä,  f  S,  1-T,  fl,  1-2,  2-3. 

0  A  f  i=154°  27'.  0  A  ^=146°  45'.         1  A  1,  mae.,=114°  6'. 

0  A  fi=147  29.  0  A  1=127  20.  1  A  1,  bracb,=109  6. 

O  A  1-2=133  26.  0  A  J-ä=144  29.  «-2  A  i-S,  ov.  *-i,=129  44. 

0  A  2-2=115  20.  0  A  1-1=138  6.  t-ä  A  -i-ä,  ov.  a,~123  52. 
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i4  iraperfect ;  i-l  and  0  le^  distinet.     Twina :  composition- 
faee  J/  CTjetala  often  cnieiform  (f.  116),  crosaing  at  angles  of  93°  40'  and 
"  "'"    '  '  f-wheel  shaped.    Also  massive:  granulär,  compact. 


H.=3*5— 3.  G.=5*7— 5'9.  Lustre  metallie.  Color  and  streak  steel- 
gray,  inclining  to  blackish  lead-gray  or  iron-ljlack.  Opaque.  Fracture 
conchoidal  or  uneven,     Brittle. 


Comp.  Var—  (eu,Pb)S  +  Sl 
19  7  antmony  25  0  lead  42-il,  ra 
Snding  (Baum  Hanaw.,  123);  3 
Nat  Ve  HaUe  t  600);  7,  P.  P 
1  371) 


5',  or  (3  en  S  +  Sb'  S')  +  2  {3  Pb  S  +  Sb'  S')  Eamm.  =Siilplii 
ler  13-9  — 100.  An^yses:  1,  H.  Rose  (Po^.,  iv.  613); 
,  Raimnelsberg  (Po^..  Isxrli.  2B3);  0,  C.  Kuhlemami  [Zä. 
d(Q.J.  C}lSoo.,iIt  ■'"■     "  "  "  ■"■  '" 

Pb  Cu 


rii.  ai>b);  e,  u.  ji.uniemftriD  {^o. 
S,  S,  Düfrönoy  (Ann.  d.  M.,  IIL 


Neudorf 


B 

Wolf  he 
Haustha 

10 

Aas 
Mexico 
n    s  0 

The  Mb  aebe  ß 

20-31 


17-a 


20-45 


ie-21 


40-2 


12-65=100-08  Rose. 
1-2-68 =99 -3  7  Sindiug. 
13-0G=97'67  Ramm. 
]5-16=B9-0l  Kamm. 
ia-06^]00-04Ilaram, 
12-99,  Fe  2-29,  Mn  0-l7,  Si  5 
12-70=100-10  Field. 
12-3  =  100  DulWnoy. 
13-3  =  99-8  Duft-enoy. 
13-52=99-94  FieUL     Q.=M 


■  mineral  (No.  4)  ia  light-gray,  and  ocours  in  tabular  orystals,  wiöi  ai 
oonoho  f  cture  and aubmetollia  lustre.  G.^Ö-703,  Ziuoken;  5-736  and  S-792,  Brome' 
Bama  elabe  g 

An  her  var  ety  (Ho.  3)  is  iron-blaek,  w!th  tl 
rra  ure  cuncho  dal  Luatre  metallie  G,=I 
Bamm      herg 

The  Wo  tBberg  ore  (No.  6)  is  iron-black.  The  crystals  are  rectangular  priamatic.  Prachire 
conchoidal.    Lustre  metallie.    6.^6-736,  Rammelsboi^;  5-796,  Zincken;  B-801  and  5-35 B,  Bromeia. 

Por  Zirkel  on  cryst.  and  hiatory,  see  Ber.  Ak.  Wien,  üt.  431,  1862.  Zirkel  makes  the  maero- 
diagonal  of  the  cijatal  above  tie  vertical  aiis ;  and  in  tliis  we  liave  not  followed  htm,  because 
the  above  is  strlotly  tlie  itormai  potJition  for  the  vertical  aiis,  or  that  wbiob  homolog?  witb  tbe 
ciibe  requires,  siace  0  A  I-!  and  0  A  l-J  are  near  136°.  The  ficaa  i^  and  t-i  are  homologous  with 
tho  cnbio  facea,  and  I,  I  with  the  dodecatiedraL  the  angle  between  whieh,  oither  sido  of  i-i,  ia 
□ear  90°. 

Pyr,,  etc.— In  the  olosed  tube  deorepitates,  and  givea  a  dark-red  Sublimate.  In  the  open  tube 
givGB  anlphurous  aoid,  and  a  white  sablimate  of  oxyd  of  antimony.  B.B.  on  charcoal  fusea  oasily, 
irad  at  first  eoata  the  coal  white,  from  antimonoua  acid ;  ootitiuued  blowir^  givea  a  yedow  coating 
of  oxyd  of  lead ;  tiio  residue,  troatod  with  soda  in  B.F.,  gives  a  globnle  of  ropper. 
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Deoompoaed  by  nitrie  acid,  affordiag  a  blue  Solution,  and  leaving  a  residue  of  anlplmr,  and  a 
white  powdsr  coataining  antiinony  and  lead. 

Obs, — Ooours  in  tbe  minea  of  !Neudorf  in  tha  Harz  (whioh  iaolude  Uie  Meiseberg  looalities), 
where  Ihe  erysWa  occaBionallj  eicesd  an  iuch  in  diameter ;  also  at  Wolfsljerg,  Olausthal,  and 
Androasberg  in  tbe  Harz;  with  quartz,  tetrahedrite,  and  pliosphocsBcent  blende,  at  Kapnik  in 
Transylvania,  in  flattened  crystals;  at  ServoE  iu  Piedraont,  assooiated  with  pearl  spar  sud 
quartz.  Other  locolitJea  are  the  parish  of  Bränandorf  and  Gersdorf  in  Sasony,  Olaa  in  Carinthi», 
eto. ;  EndellioQ  at  Wlieal  Boys  in  Comwall,  where  it  waa  firat  found,  and  bence  called  endeä'Ume, 
by  Count  Bournon,  after  whom  it  waa  aiterward  uamed;  in  Mexico;  at  Hnasco-Alto  in  ChQi; 
at  Machaoamarca  in  Bolivia ;  in  Peru. 

Alt,— Oeenrs  E^etod  to  cerussite,  malachite,  sEurite,  and  also  (aa  Eammelsberg  has  shown)  to 
the  mineral  called  wölchäe,  whieli  occurs  in  Bimilar  orystala,  with  tha  Eame  hardaesa  and  aame 
sp.  gr.  (5'88— 5-94  Eamm.).  It  waa  or^nally  ftom  "Wöloll  in  Carintliia,  but  oooura  also  at  Olsa, 
with  trna  bonrnonite. 
.  Sehtötter,  in  hia  aualysis  of  wÖlcMta  from  Wöloh,  obtained  {Baumgartn.  ZS.,  riii  284)  8  28'eo, 
ei)  16-66,  Aä  6-04,  Pb  29-90,  Cu  1T35,  Fe  l-40^99'94.  Bammelsberg  found,  aa  the  n--  -'  " 
onalyaeB  (Min.  Obem.,  80),  S  16-81,  Sb  24-41,  Pb  15-69,  Cn  42-83,  Fe  0-86=100,  eqtc'- 
percontage  of  mised  earbonate,  sulphate,  and  antimonial  salts  of  lead  and  oopper,  and  at 

120.  STYLOTYPITE,    Stjlotjp  v. 

Orthorhombic.  Ja  Jaljont  92^°,  near  that  of  Boumonite.  Twins: 
cniciform,  angle  of  iuteraection  near  90°.     Olearage :  none  distinct. 

H.=3.  G.=4'T9.  Lusti-e  metallie.  Color  iron-black;  streak  black. 
Fracture  imperfeetly  conchoidal,  uneven, 

Oorap. — 3  (Gvl,  Ag,  I'e)  S  +  Sb'  S',  the  apedes  beii^  an  iron-ailTer-copper  bournonite  (ratio  -Gu 
+Ag  :  Pe=2  :  1,  and  Ga  :  Ag=6  :  l)=Siilpliur  24-9,  nntimony  31-G,  oopper  28-2,  ailyar  8-0,  iron 
7-3=100.    Auftlysia ;  v.  Kobell  (I.  c.) : 

S  ßb  Cu  Fb  Ag 

24-30  30-53  28-00  l-OO  S'SO,  Pb,  Zu  tr.=SS-l3 

Pyr.,  eto. — B.B.  dccrepitates,  and  fusea  very  easily.  On  ohareoal  a  steel-gray  globule,  wMoh. 
ia  magnetic ;  fmnee  of  antiinony,  and  aome  lead  coating  the  coal. 

Ob«. — R-om  Copiapo  in  Chili. 

Uamed  from  irrSAof,  colwmn,  and  ri"-or,  form,  in  allusion  to  the  eohunnar  form,  in  which  it  dlffera 
from  tetrahedrite,  aliiioiigh  npproaching  it  ia  oompoaitioo. 

121.  WITTIOHENITB.  KüpferwismuÜierz  S^.,  Denis.  d'Aerzte  u.  Wat.  Schwab.,  i  419 ; 
Klapr.i'Beitl.jiv.  91,  ISOT.  Bismuth  aulftire  cnprlfSre J?!-.  Cupreoua Biamuth ;  CupriferouB Sul- 
phnretofBiamuth.  Wismuth-Kupfererz  £«»iÄ,,  1826.  WittioMt «,  Ö6.,  Taf-,  13, 186S.  Wltü- 
ehonit  ffs«nj.,  TJebera.  1853,  118,  1855. 

Orthorhombic.  Observed  planes  0,  i-i,  i^,  l-l,  1-«,  I,  and  isomorphons 
with  boumonite,  Breith. ;  prismatie  angle  of  110°  50',  Sandbei-ger.  Mas- 
sive and  disseminated ;  also  coarse  columnar,  or  an  aggregate  of  imperfect 
prisms.     Cloavage  in  one  vertieal  direetion. 

H.=3-5.  G.=5;  4-3,  fr.  Gallenbach,  Hilger.  Color  steel-gray,  tin- 
white,  tamishing  pale  lead-gray.     Streak  black, 

Comp^ — 3  €n  S  +  Bi"  S'  (ftom  Schneider's  analyae3)=Sulphur  19-44,  blemuth  42-11,  eopper 
38-45=;100;  3  (öu,  Fe)  S  +  Bi' S",  from  Hilger'a. 

Anah-sea:  1,  Klaproth  (L  c);  2,  Schenok  (Ann.  Otu  Pharm.,  ici.  232);  3,  Tobler  (ib.,  icvi,  20T); 
*-7,  Bcämeider  (Pogg.,  xcüi.  30D,  4T2,  sovii.  41G,  cestü.  302);  S,  llUger  (ib.,  exxv.  144): 
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'  (I)  ITIO  41-44  34-09  0-20,  Co  0-81 

'  (|)18'e9  61'iO  2S-82  0-91=99-82 

18-21  41-63  36-91  8-13=99 18  Jiiiger. 

Pyr. — In  the  open  tube  givea  sulphurous  tbmea  and  a  white  Sublimate  of  sulphste  of  bismulh. 
B.B.  oa  charooal  fuses  eaaily,  at  first  throws  out  spatka,  and  eoats  tbe  eoid  with  Oxyd  of  blsmuth ; 
tlie  residne  with  Soda  in  E.P.  givea  a  globale  of  metallio  ooppec.  Soluble  in  muriatic  aräd,  with 
erolutiott  of  sulphuretted  liydrogen ;  dWmposed  by  nitric  acid,  with  Separation  of  sidphur. 

Obs, — F/om  cobalt  minea  with barite,  noar  Witticien  in  Galleabach,  Baden;  analysea  4-ö  are 
of  apeeimena  from  the  Henglüi±  mine,  and  7,  8,  froui  the  DaJiieiminei  »lao  at  Zell,  near  Wolfaeb  ; 
Qt  Christophaaue  near  Freudenstedt. 

All. — Undergoea  eaay  alteration,  becomiog  yeDowiah-brown,  then  red  and  bluo  externally, 
formii:^  appareatly  coTeUite ;  also  (iianging  to  ft  greenisU  eaithy  miueral,  wtiioh  ia  a,  raiiUire  of 
malaahite,  oxyä.  of  bismuth,  aad  hydrated  oiyd  of  iroa ;  also  fe)  an  earthy  yellow  bisamtite  and 
bismiith-ochre.     (Sandberger,  Jahrb.  Mic,  1865,  214.) 

122.  BOULANGSRITS.     Plomb  BEÖmoiiie  snlfuriS  Boulrmger,  Ajid.  d.  M.,  III.  "idi,  51B,  1S3B. 

Schwefelantimoublei  Ge^m.    Sulphuret  of  Antimony  and  Lead.    Boulangerlt  Thavleio,  Poj^.,  sli 

Sie,  1837 ;  Mwasm.,  ib.,  xW.  281.     Embrithito,  Plumbostib,  Breifh,.,  3.  pr.  Ch.,  s.  442,  1831. 

In  pliimcße  massea,  exhibiting  in  the  fracture  a  crjstaUiiie  structure 

also  granulär  and  compact. 

H. =2-5—3.  G.=5-T5— 6-0.  Lnstre  metalKc.  Oolor  bluish  lead-gray 
ofteii  covered  ■with  yellow  epots  from  Oxydation. 

Comp.— 3  Pba  +  Sb'S"=Siilphur  ia-3,  antimony  23*1,  lead  B8-'I=I00.  Änolyaea:  I,  Boulan- 
ger  (Ann.  d.  U".,  III.  Tii.  57B);  2,  Thaiilow  (Pogg-,  ili.  216);  3,  Eromeis  (Pogg.,  xIvL  281);  ' 
Briiel  (ib.) ;  6,  Abendroth  (Po^.,  slril  493);  6,  Ratnmelsberg  (3d  Suppl.,  28) ;  7,  8,  B.  BecM  (Ai 
J.  SeL,  II.  siT.  6D)i  9,  ßenth  (priTata  contrik): 

S  Sb  Pb 

1.  Molijrea  18-5  25B  B3-9,  Fe  1-3,  Ou  0-9=100  Boulanger. 

2.  NasaCeld,  18-86  24-60  BB-57=99-03  Thanlow. 

3.  Nertaehinsil         X8-21  25-04  56-29=99-64  Bromeis. 

4.  "  19-11  23-66  53-87,  Fe  1-78,  Äg  0-05=98-47  Btuel. 
6.  Ober-Lahr            1906            25-40  65-60=100-07  Abendrotli. 

6.  Wolfsbei^  18-91  25-94  5B-1B=100  Rammelsbei^.     a.=5-98. 

7.  Tuseany,  jbijss.     17-99  26-08  53-15,  Ou  1-24,  Zn  1-41,  Fe  0-35=100-2S  Bodu. 

8.  "         oeic      17-82  27-74  5539    "   1-25   "  0-09   "  023=101'52  Bechi. 

9.  Union  Co.,  Nor.  17  91  26-35  34-8a,  Fe  0-42,  Ag  ö-.  =  IOO  Genth- 
PjfT. — Same  as  for  aukenite. 

Obs. — Quite  abuüdaut  at  MoÜäres,  department  of  Gard,  in  Franco ;  also  fonnd  at  Kaaafjeld  in 
Lapland;  at  NertBchiusk;  Ober-I^ihr  in Sayn-Altenkirohon ;  Wolfsberg  in  the  Hara;  neai-  Bottino 
in  Tuscany,  botJi  maasive,  acioular,  and  flbroua. 

EmbrithiiB  is  from  the  loc^ty  of  boulangerite  at  N'ertschlnsk,  and  is  probablythe  sama  speciea. 
It  is  granulär  in  testura,  of  a  lead-gray  color,  haa  Ö.=6-29— 6-Sl! ;  and  contains,  according  to 
Plattner  (L  c.),  lead  53-3,  copper  0-8,  eurer  O'Oi,  aloag  with  antämony  and  oopper.  Hamad  from 
ilißmSm,  keavy. 

PlumiosiiT)  is  also  from  Nertsehinak.  It  consiata,  acoording  to  Plattner,  of  antimouy,  arsenic, 
sutphiir,  a  little  iron,  with  &8-8  p.  c,  of  lead;  and  appeara  to  bo  boulangerite.  Named  froin  y fem- 
bvm  and  stäiium. 

123.  KOBELUTB.    Kobeffit  Soöeffitsy,  Ak.  H.  Stoubh.,  188,  1839;  Jahresh.,  ii,  21 B. 
Besembles  gray  antimony,  bot  brighter  in  lustre ;  sti-ueture  radiated. 
G.=6-39— 6-32,  Sätterherg;  6-145,  Eamm.     Soft.     Color  hlackiah  lead 
gray  to  eteel-gray,     Streak  black. 

Comp.— (3  Pb  S  +  Bi' S')  +  (3  Pb  S  +  Sl)'' 8=)  Ramm. =3  Pb  S  +  (Bi,  Sb}' S==Sulphur  16-8,  bismuth 
18-2,  aiitimony  10-6,  lead  54-4=100. 
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1,  Sättertierg  (loc  oit.) ;  2,  Kammelsljerg  (J.  pr.  Cli-,  Isssvi.  340) ; 


2.  17-47         10-43         20-53        48-78         1-66         =98-75  B. 

Sammelstierg's  aaalyaia  repreaentB  the  composition  of  pure  kotielEte  aftec  esclutliiig  5-61  p.  o. 
cobaltiferoos  pjrites,  and  3-ISl  p.  c.  chaloopyrite,  prosent  aa  meclianical  impuritiea  in  Üie  speei- 

Pyr.,  etc. — !B.B.  in  the  dosed  tul>e  fuaes  and  givea  a  faint  aublimate  of  anlphnr.  In  tlie  opan 
tube,  siiphurous  fumes  and  a  Sublimate  of  oiyd  of  antiroony.  Ou  obarooal  ftises  and  forma  a 
coaüng,  the  oiiter  eiiga  of  wbicli  is  white  from  autimonous  add,  eto.,  and  near  the  assay  dark 
yellow.    Soluble  in  concentrated  muriatic  acid,  with  evolution  of  sulphmetted  liydrogen. 

Obs. — Erom  the  cobalt  mino  of  Hvena  iu  Sweden,  assodated  with  actinolite,  ciialeopyrite,  and 
amall  reddish-white  crystalB  of  a  cobaltiferous  mispickel  (Kobaltarseniklties).  Named  aller  yod 
Eobell. 

124.  AIKINITE.  Nadelerz  Mohs,  M'uH's  Kab.,  iii.  T26,  1304.  Bisninth  snifurfi  phimbo-oupri- 
fere  Ä,  Tabl,  105,  1800.  Needle  Oro;  Acioalar  Biamuth ;  Cupreoas  Biemuth.  Aikinite  C/uip- 
man,  Min.,  121,  1843.  Patrinito  Naid.,  Handb.,  568,  1345.  Belonit  GhcH.,  Syn.,  37,  1847. 
Aciculite  Nieol,  Min.,  481,  1840. 

Orthorhoinbit!.  Ja/=110°  nearly,  Hörnes.  Orystals  long,  imbcdded, 
acicular,  longitudinallj'  atriated.     Also  maesive. 

H.  =^3-3-5.  G.=6-l-6-8;  Q-75t,  Fi-ick.  Lustre,  metanie.  Color 
tlactiah  lead-gray,  with  a  pale  .copper-red  tamish.  Opaque.  Fraeture 
uneTen. 

Oomp^3«uS  +  Bi'  g')4-2(3  PbS  +  Bi'S'j^a  («u,  Pb)  S  +  Bl' S'^Sulpliur  16-7,  biamuth 
SC-2,  lead  36-1,  eopper  11-0=100.    Suppoaed  to  be  isomorphoua  with  boumombe. 

Anidyaesr  1,  3,  FriokfPogg.,  isii.  520);  3,  Chapman  (Phil.  Mag.,  nl.  xsxi.  641);  4,  Henaanu 
(J.  pr.  Ch.,  ksv.  452): 


34G2 

36-69 

n-79 

=98-15  Priok;   G.=G-la7. 

36-45 

3Ö-05 

10-59 

=00-70  Friek. 

27-03 

40-10 

12-53 

=99-64  Chapman;  a.=6-l. 

34-81 

36-31 

10-07 

0-36,  Au  0-09=100  Herm. 

i.  "  J6-5( 

Pyr^  eto. — In  the  open  tube  gives  snlphurous  famos,  and  alao  a  white  Sublimate,  which  may 
be  fnsed  into  daar  drops  that  ars  white  oo  cooling ;  the  aasay  be<3Dmes  sarroimded  with  a  biaclc 
fuaed  oxyd,  whidi  ou  eoohag  is  transparent  and  gteeniBh-yellow.  B.B.  on  oliarooal  fuses  and 
gives  a  white  eoating,  yellow  on  the  edge  uearast  the  assay;  with  the  Arnes,  rsactions  for  oop- 
per,  and  aller  long  blowing;  a  globale  of  metallie  oopper. 

Decomposed  by  nitcie  add,  with  Separation  of  sulphur  and  sulphate  of  lead. 

Obs. — Occura  at  Beresof  near  Kalharinenburg,  Urals,  with  goid,  malaohite,  and  galenite,  in 
white  quartz.  In  the  United  States,  in  the  gold  region  of  Geoi^  (?)  m  slender  eryatala,  eome 
of  wliich  have  a  oentre  of  gold,  and  othera  are  altered  to  toismntli-odire  or  oupieous  oarbonate  of 
bisrauth  (Geuth,  Am.  J.  Sd.,  IL  KsiiiL  100);  probabiy  at  Gold  HUI,  Rowau  Oo.,  N.  Carolma- 

Alt. — Occura,  aa  just  atated,  allered  1«  bismuth-ochre  and  naäve  gold. 

Hetzbantith  Bermarm  (J.  pr.  Oh.,  luv.  450,  1359).  A  lead-gray  oro  of  bismoth,  occurring 
mised  with  the  product  of  its  alteration,  at  Betzbanya  m  Hungary,  It  is  withont  traae  of  orys- 
talliaation;  IL  =  2-B;  G.=6-21.  Afforded  Hermann,  S  11-03,  0  7-14,  Li  38-38,  Pb  36-01,  Ag 
1-93,  Cu  4-22=99-61. 

12&.  TETRAHBDRIT£.  Argentnm  arsenieo  cupro  et  ferro  mineralisa&jni,  Palerta,  Grauerta, 
Minero  orgonti  grisea,  IFuJl,  313,  1747.  IFalera,  Argentum  eupro  et  »ntimonio  aulph.  mineral- 
iaatura,  Oronsl.,  167,  1758 ;  Fyritea  cupri  griseus,  Falilkapfererz,  Oronsl.,  115, 1758.  Aj^ntum 
clnereum  crystallis  pyramidalis  trigonis  «.  Born,  Lithoph.,  i.  82,  1112.  Ouprum  oinereum  uryst, 
trigonia,  etc.,  i>..Boni,  ib.,  108.    Pahlera,  Kupferfalilerz,  Suhwarzern  pt,  Aatimonftihlerz,  Germ, 
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Mine  de  cuivrc  griae  de  Lisle,  Crist,  üi.  815  (with  figs.  oryst),  1TS3.  Oaivre  gris  Pr.  Gray 
Oopper  Ore.  Pauabase  Beud.,  Tr.,  ii.  438,  1832.  Tetraedrit  Jlaid.,  Handti,,  583,  1846.  Oliuo. 
edrit  pt,  Fahlit,  Sreith.^  B.  H.  Zig,  xxr.  ISl. 

J.rjento/ ;  Argentuin  rüde  album  pt.  A^c,  Foas.,  3G2,  1546.  "Weisgylden,  JiTmara  argenti 
albapt,  WalL,  SJ2,  IUI ;  Cronstadt,  156, 1158.  WeiBBgultigorz  pt,,  SilberfaMorz,  GraugUt^era 
pt,,  SctwarzgUtigera  pt.,  Germ.  Preibei^t  Esang.,  Min.,  117, 1853.  PolyteEt  j'.  Kob.,  Taf.,  10, 
1853  [not  of  Gloch.,  Sya.,  31,  ISil}, 

Mercisrial:  SdiwarEerz  pt.  Wera.  QaeokaüberfaMerz.  Graugiltigerz  pt.  Haitsm..  Spaniolith 
V,  Kob.,  Min.  Kamen,  98,  1853.  Seliwatzit  Kemtj.,  Min.,  L  a,  1853.  Hermesit  Breiih.,  B.  H. 
Ztg.,  SSV.  182. 

Isometric ;  tetrahedral.  Observed  planes :  thoae  of  f.  117,  with  also  4-4, 
5-5  ?,  |.|.,  i^-if ;  011  one  cryetal  from  Kahl,  1,  2-2,  |-|-,  y-Jf,  —1,  —3-2, 
—44,  —5-5  ?,  with  Ö  and  i,  Hessentei'g.  Twins,  eomposition  face  octahe- 
dral,  prodneing,  wheu  the  eompOBition  is  repeated,  the  fonn  in  f.  119,  the 
simpler  coodition  of  which  is  ahown  in  f.  118,  a  solid  seemingly  made  of 


two  interpenetrating  tetraliedrons  ;  also  forms  similar  to  f.  62,  63,  p.  21,  in 
■whieli  the  tetrahedrons  are  united  in  a  reversed  position.  Also  massive ; 
granulai-,  coarse,  or  fine ;  compact  or  crypto-ery stalline. 

H.=3— 4'5.  G.^4-5— ö'll.  Lustre  raetallic,  Color  between  light 
flint-^ay  and  iroii-blaok.  Streak  generaily  same  as  the  color ;  sometimea 
inclined  to  trown  and  cheny-red.  Opaque ;  sometimes  subtranslucent  in 
very  thin  splinters,  transmitted  color  cherry-red.  Fracture  snbconchoidal 
— uneven.     Rather  brittle. 

Comp.,  Var. — i  Ou  S  +  Sb'  8',  with  part  of  tie  ooppar  oiten  replaced  ly  Iron,  zino,  silyer,  or 
quicksiiver,  aad  rarely  cobali^  aad  part  of  tte  antimonj  by  araemo,  aod  larety  bisranth;  wlieiioo 
the  general  formula  4  (6u,  Fe,  Zn,  Ag,  Hg)  +  (Sb,  As,  Bi)"  3'.  Eatio  Ag  +  6u:  Zn  +  Fe  geuerally 
=  2:1.    Tbere  are  tliua : 

A.  Au  antimomal  seriea ; 

B.  An  aTsecio-anüinonial  seiies ; 

0.  A  bismuthic  arEenio-antimonifd ; 
besidea  an  oraenjca^  in  wliicli  arsenio  repJaces  all  the  anümoDy,  and  wWeh  is  made  into  a  distinot 
species  named  leimanMte.    In  tVe  analysea  below  the  targeat  amount  of  arsenlo  givea  is  abcut  20 
p-  c.  (anaL  20.) 

Var.  1.  Ordmary.  Oontaining  little  or  no  silTer(Cupreöus  tetrahedrite  |  Kupferfalilerz,  liehtas 
Pahlerz,  Grai^iltigerz  pt,  Germ.),    Oolor  Etael-gray  to  dark  gray.    G.=5 — 5-8. 

2.  ArgenUfäxms ;  FreHiergäe  (Syn.  aboYe).    Light  Bteel-gray,  aometimea  iroü-bladc.     G.=4'8 
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taving  G.=5-2 — 5-28,  i-pa/aioläe ;  that  of  Mosclielknäaberg,  having  0-.  — 5  5 — 5-B( 
(from  tlie  Greet  for  Mercuriua),  it,  affording  Hg  24-10,  Ag  5-62.    Hut  au  Ö  f 

laiii^berg  cootaius  Hg  17'32  p.  c,  and  no  silyer,  a  iact  whicli  ahowB  h        ili 
divide  up  tetrahedrite  into  distinot  groups  or  species. 

i.  Plaiimferoiis.  Au  ore  from  Guadalcana!,  Spaic,  oontains,  aoconlmg  V  q^  u,  —  0  p.  c 
of  plaünaiD. 

In  diaÜDgniabmg  theae  yarielies,  ooIot,  aa  above  seen,  is  a  pooc  eriter  n,  dp  ndmg  ai^ely 
on  the  amonnt  of  iroii  present.  The  argactiferoua  oreH  are  eommonly  tti  ghte  f,  but  not 
aJwaya  so, 

Aoalvses :   Ordwww^.     1.  Kerl  (B.  H.  Z%.,  18S3,  No.  21 ;  2,  Bromeia  (P  f:s  )        Arne- 

lang  (EamiD.,  3d  Suppl.,  6T1;  4,  Klaprott  IBeitr,,  iv.  61);  B,  H.  Hose  (Pügg„  xv.  BIG);  6,  0. 
Eublemaim  (ZS.  nat  Ter.  HaUe,  yliL  500,  Jalresb.,  1856,  834) ;  7,  J.  L.  Smith  (Am.  J.  SoL,  IL 
sIÜL  67);  8,  Saadraann  (Ann.  Oh.  Phana.,  luxd.  E64);  9,  H.  Roae  fl-  c);  10,  Wandesleben, 
(Jahrb.  Pharm,  ü.  105,  Jahrasb.,  1854,  814);  11,  A.  Lowe  (Roae's  Eeis.  Ural,  i.  197);  12,  WittsteiE 
(Viert.pr.  Pharm.,  iy.  7a);  13,  Sandmnno  (1.  c);  14,  Sandbei^r  (Jahrb.  Min.,  1865,  BS4);  15,  H. 
Eo3e(Lo.);  16,  Ebelmen  (Ann.  d.  M.,IV.ii.  47);  17,  H.ßose(Lo.};  18,  HUger  (Jahrb.  Min.,  1866, 
591) ;  19,  aO,  Y.  Bibra  (J.  pr.  Oh.,  levL  204). 

ÄrgenMfermia.  31,  Svanberg  ((Efv.  Ak.  Stockh.,  iv,  85);  22,  0.  Kulilemann  (1.  o.);  23,  J.  L, 
Smith  (&illi^'e  Esp.,  ii.  91) ;  24,  H.  EoKe  (L  o.) ;  25  J.  L.  Smith  (Am.  J.  Soi.,  II.  lUil  67) ;  26, 
Sander  (Ramm.,  IstSuppL,  52);  27-29,  ßammelaberg  (Pogg.,  lisvii,  351);  SO,  PaykuU((EfT-.  Ak. 
Stookk,  ISaa,  85,  J,  pr.  eil,,  0.  63) ;  31,  P.  A,  Qenth  (Am.  J,  Sei,,  II,  ivL  83} ;  Sä,  Klaproth  (Beitr,, 
iy,  73);  33,  34,  EL  ßoae  (1.  0,), 

Mei-carial.  35-37,  y.  Haaer  (Jahrb.  g.  Reichs.,  18B 2, 98,  J.  pr.  Ch.,ls.  65);  38,  Elaproth  (Eeitr., 
iv,  66);  39,  v.  Haner (1.  c);  40,  41,  Kersten  (Po^.,  lis.  181,  Isyii.  428);  42,  a Bechi ( Am.  J.Soi,, 
n.  siy,  60);  43,  Seheidhaner  (Pogg.,  lyiü.  161);  44,  y.  Hauer  (L  c);  45,  H.  Weidenbnsoh  (Pogg., 
IxsvL  86);  46,  G.  v.  Eath  (P<^.,  lori.  322);  47,  (Eüacher  (Jahrb.  Min,,  1865,  594): 


1.  Ccnlaiiamg  liUU  <n 


Oa      Pe        Zn      Ag 


1    R'jinm  1l,1    r„      ms 

2Ö'82 

28-78 



37-95 

2-24 

2-52 

0-67=97-98  Kerl. 

D       IQfeO 

23-76 

25-97 



37-11 

4-43 

5-02 

1-09,  Pb  0-54,    mÄ  0-47= 
98-38  Bromeis, 

Kau  sdorf 

23iS 

3  8-81 

tr. 

38-78 

5-03 

3-59 

=100  Amelrn^. 

4    L-iinik 

28 'OO 

22-00 

37-75 

3-25 

5-00 

0-25=96-25  Klaproth. 

25-77 

23-94 

2-88 

37-98 

0-86 

7-29 

0-62=09-84  Itose. 

25 '22 

27-3a 

0-67 

37-18 

3-94 

5-00 

7    Aritansas 

26-71 

26-60 

1-03 

36-40 

4-20 

2-30=9B-03  Sinith. 

8    M  rnsha  ^en 

(?)  24-61 

25-65 

1-85 

88-17 

1-69 

6-28 

0-62,  m  tr.=98-al  Sandra. 

9   Dillenbu  g 

25-08 

26-37 

3-26 

38-42 

1-52 

6-85 

0-83=100-18  Kose, 

10   Pro  berg 

37-27 

17-40 

2-40 

42-03 

8-41 

1-89 

0-06=99-45  Wandesieben, 

H   Be  esof 

2G-10 

21-47 

2-42 

40-67 

2-92 

5-07 

[0-561=99-11  Löwe. 

12   0  mwall 

26-64 

23-66 

4-40 

39-18 

6-99 

=99-87  Wittatein, 

IS   StaWbecg 

(1)  25-53 

19-71 

4-98 

38-41 

2-29 

6-50 

0-69,  Ni  <r,,  Si  0-3«=9S-46 
l'37,Co4-21,Nift-„Bi4-55 

14   Schwarzwald 

26-40 

14-73 

6-98 

38-33 

6-40 



IB   Gersdoif 

26-33 

16-52 

7-21 

4.-39 

2-76 

2-37=98-7]  Eose. 

16   Algena 

37-26 

14-71 

9-13 

41-57 

2-24 

=99-61  Ebelmen, 

2fi-83 

12-4B 

10-19 

40-60 

4-66 

3-69 

0-äO,quartz  0-41=99-44  ß. 

18   Kahl    -a  Ze  hatein 

28-34 

15-05 

10-19 

33-04 

4-85 

3-84 

0-22,   Co  2-95,  Pb  0-i3,  Bl 
1-33=99-74  Hüger. 

19  Algodon  Bol  Y  a 

19-66 

is-ou 

T9-S0 

36-35 

4-29 

0-53,  Hg  ir.=93-18  Bibra. 

20. 

21-14 

11-64 

20-05 

38-73 

6-33 



0-45,  Pb,  Hg(r.=93-33B. 

3 

Contammg  Siker :  Freibergiie. 

30-05 

24-77 

ir. 

32-91 

1-31 

6-40 

3-09,      Pb   0-O4,      Oo  0-49, 

ganguB  l-29=100-;il  Svanberg; 

22.  Clauathal 

25-54 

21-64 

S4-59 

6-38 

3-43 

3-18  =  100-61  KuMemami. 

23,  Chili 

23-21 

3-05 

36-02 

4-53 

3-41=99-40  Smith. 

24.  Olausflial 

24-73 

28-24 

34-18 

3-Ä7 

4-97  =  100-34  Rose. 

25,  Arkansas 

25-32 

27-01 

0-61 

83-20 

0-82 

4-97=98-03  SmiÜi. 

26.  Clausthal 

S4-10 

2G-S0 

35-70 

4-60 



8-90,  Pb  0-90=100-90  Sand, 

«B,  Google 


SULP! 

ARSF 

NITES 

ETC 

loa 

S 

Sb 

A3 

Cu 

Fo 

Zu 

Ag 

.  Meissberg,  massiae 

S4-22 

se-44 

31-53 

4-36 

3-25 

1-27^97-07  Eamin. 

"             " 

24-69 

25-14 

32-46 

4-19 

3-00 

7-55=97-63  Ramm. 

9.            "           cryst. 

'24-80 

26-56 

SO-47 

3-62 

3-39 

10-43,  Pb  0-73=100  EMum 

.  longban 

33-32 

[28-76} 

SO-M 

1-86 

6-02  10-00=100  Payimi. 

.  Oabarrus,  N.  C. 

2&-4S 

n-76 

1-55 

SO-78 

1-42 

2-68 

10-53  =  101)  Gentl]. 

.  Wolfaeh 

25-50 

37-00 

25-BO 

7-00 

13-36=98-2S  Klaprotü 

. 

2S-52 

26-63 

25-33 

3-72 

B-10  n-71=99-91  Rose. 

.  Fieiberg 

21-n 

24-68 



14-31 

0-99 

31-39=^98-87  Rose. 

3. 

Conlaining  Mercwry  : 

Spimioliie. 

% 

.  Poratsol!,  Hungary 

32-00 

31-50 



39-04 

1-3S 



0-19    0-52=100-62  Hauer 

■ 

19-33 

33-38 

34-28 

9-46 

0-10     3-57  =  100-07  Hauer 

24-39 

80-18 

32-81) 

0-07     5-57=99-38  Hauer. 

; 

2600 

19-50 

39-1)0 

7-50 

fl-35=S8-25Elap. 

24-37 

25-48 

tr. 

30-58 

1-4G 

0-09  16-69=98-67  Hauer. 

'.  V,  di  Csuitello 

24-17 

27-47 

85-80 

1-89 

6-05 

0-33     3-70=98-11  Geraten 

.  Angina,  'l'uscany 

23-40 

27-47 

3.V90 

1-93 

6-34 

0-33     3-70=97-97  Kersten 

24-14 

26-52 

37-72 

T94 

6-23 

0-46     3-03=99-73  BechL 

.  Iglo,  Huugary 

tl)  24-74 

4-23 

6-21 

1-07 

tr.      7-87=100  Sobeiöh- 

i.  Zaratka     " 

25-BO 

2ii-70 

7-11 

011     3-07  =  90-48  Hauer. 

.  ScliivBta,  'X'yrol 

22-93 

21-35 

" 

34-5T 

2-24 

1-34 

15-57,     gangue  0-80= 

98-83  WeideubuBcli. 

.  Kotterbaeh 

(\)  33-53 

19-84 

2-94 

35-34 

0-87 

0-69 

17-27,  Pb  0-21,  Bi  0-81 

^lOORath. 

.  Moschellaudsberg 

31-30 

23-45 

0-31 

32-19 

:-ii 

0-10 

0-10  il-32,  Oo  0-23,  Bi  1-57, 
canETie  1-39=99-87  0. 

G,  inanaLia,  4-TS; 

3,4-68;  21,4-81 

27,4 

89-^-940;  ä 

8,4-636;   29,  "4-8  52  ;  35,4-582;  36, 

Oobalt  oceurs  iu  tlie  ore  of  Sehwarzwald,  Moscliellandaberg,  Sehottenhöfeu  uear  Zell,  Clara  near 
Scliapbaeh,  and  oUlerB. 

Pyr,,  eto, — Differ  ia  ths  differeat  Tarietlea.  In  the  olosed  tube  all  fuse  and  give  a  dark-red 
aublimate  of  sulpliid  of  antimony ;  wlieii  eontaimng  meroury,  a  faiat  dark-gray  sabliDiate  appeara 
a1:  a  low  red  heat ;  and  if  mueh  arsenie,  a  aublimate  of  sulphid  of  arsenic  flrat  forma.  In  the  opeo 
tube  fnsea,  givea  sulphurous  fumes  and  a  white  Sublimate  of  aatimony ;  if  araeuio  is  present,  a 
crystaUine  Tolatile  Sublimate  condenses  with  the  antimony ;  if  the  ore  eontains  mereury  it  coii- 
denaea  in  the  tube  in  miuute  metallic  globulea.  B.B.  on  charcoal  fuaea,  givea  a  ooating  of  anti- 
tnonoua  aoid  and  aometimea  arsenous  acid,  oiyd  of  zinc,  and  oiyd  of  luad ;  the  araenic  may  be 
detected  by  the  odor  when  the  uoatiiig  is  treated  in  R.P. ;  the  osyd  of  zinc  asaumea  a  green  color 
when  healied  with  oob^t  Solution.  The  roaslsd  miueral  givea  with  the  fluses  reaotions  for  iron 
and  eopper ;  with  soda  yields  a  globule  of  metallie  copper.  To  determine  the  presonoo  of  a  traoe 
of  araenic  by  the  odor,  it  ia  best  to  fuse  the  minaral  on  oharcoal  with  aoda.  The  preaence  of  mer- 
oury is  best  ascerteined  by  fUaing  the  pulverized  ore  in  a  olosed  tabe  with  about  three  times  Its 
weight  of  dry  soda,  Üia  metid  aubhming  and  condenaiag  in  minute  globulea.  The  aUver  is  de- 
terminad  by  cupellalion. 

Decomposed  by  nitrie  add,  with  Separation  of  snlphnr  and  antimonous  and  araenoua  aiäda. 

Obs. — The  Oomiali  minea,  near  St.  Aast.,  have  afforded  large  tetrohedrai  orystals,  with  rough  and 
dnll  surfaoea.  More  brilliant  cryatalliEations  ocour  at  tho  Levaut  mine  near  St.  Just,  at  Condur- 
row  niiue  andother  placea  in  Cornwall;  at  Audreaaberg  and  ClansÜial  in  the  Harz;  Eremnita 
inHungary;  Pteibe:^  in  Saiony  Przibram  inBohemia;  Kahl  in  SpessMt;  Kapnik  in  Tranayl- 
vania;  Dillenburg  in  Nassau ;  and  other  loealitiea  mectioned  above. 

The  ore  containing  mereury  ocouia  in  Sclimölnitz,  Huiigary;  at  Poratacli,  Zavatka,  and  Kottar- 
bacb  near  Igb;  at  Schwala  iu  the  Tyrol;  and  in  the  Valleys  of  At^iua  and  Oaatello  in  Tuaoauy. 

Tetraliedrice  ia  found  in  Ämeriea ;  in  Meiico,  at  Durango,  eto. ;  at  varioua  minea  In  Chili ;  in 
Bolivia;  at  the  Kellogg  mines,  10  m.  ff.  of  Little  Rock,  Arkansaa,  with  galenite.  In  California  in 
Mariposa  Co,,  in  the  Pina  Tree  gold  vein  and  othera ;  in  Siiasta  Co.,  Chio^  daim.  In  Nevada, 
abundant  at  tha  Sheba  and  De  Soto  minea,  Humboldt  Co.,  maaaive  and  rieh  in  ailver  (the  De  Soto 
containing  16'4p.  c.  of  silver,  Allen);  near  Austin  ip  Lander  Co.;  in  Ariaona  at  the  Heintzelman 
mine,  containing  IJ  p.  o.  of  ailver;  at  the  Santa  lüta  mine. 

Alt. — Ohaloopyrite,  malachite,  aznrito,  amalgam,  boumonite,  erythrite,  cinnabar,  covellite, 
oocur  as  pseudomorpha  aller  tettahedrite.  Also  a  red  pulrerulent  miueral,  oonaiating  of  an  acid 
of  aatimony,  osyd  of  copper  or  oityd  of  marcutj,  eto.    (Sea  Amimolile.) 

ÄimivUe  of  Brauns  (Mitth.  nat.  Ges.  Bam,  1854,  EÄnngott'a  üeb.,  185S),  from  the  AnuiTei 
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Valley  in  the  Valais,  is  probably,  according  to  Kenngott,  oaly  tetrahedrlte.  Brauna  obtaiiied  S 
28-16,  Sb8-80,  Äa  10-9^  Bi  4-94,  Ou  3B'57,  Fe  3-85,  Zu  2-01,  qiiaria  9-40=  100-28.  Esoluding  the 
iiuintz,  the  oompoaition  corrosponds  nearly  to  4  R  S+fÄs"  S',  Sb^  S',  Bi'  S').  It  occura  only 
maBBtve,  aud  iä  mixed  witli  ohaloopjrite. 

Siudenle  of  Fellenbetg  (Mitth.  nat  Ges.,  Bern,  1864,  178)  ia  a  aimilar  componnd  (Kenng,, 
Min.  d.  Soliweiz,  402).  It  is  from  Aoaserberg  in  tlio  Upper  Valais,  Switzerland.  Fellenbei^ 
obteined,  S  24-TO,  8b  lB-43,  Ab  11-38,  Bi  0-B7,  Cu  37-89,  Fe  2-73,  Zn  6'Oe,  Pb  0-38,  Ag  O'ÖS, 
gar^ne  1-81.    Ct.=4-65T. 

A.  FlBLDlTB.— An  ore  from  mine  Altar,  30  leagoes  &om  Coquimbo,  afforded  F.  Field  (Q.  J.  Gh. 
Soc,  IT.  332),  S  30-35,  As  3'91,  Sb  30-2S,  Cu  36-72,  Zq  7-26,  Fe  1-23,  Ag  0-0T5,  Au  0-00,1.  It  ia 
soft,  of  greasy  fippearance,  si-eeniEh-gray,  sliglitly  reddish,  with  powder  briglit-reil.  Bomeylio 
considera  it  impiire  with  blende,  pyrite,  and  gaJenite.  Ettling  obaervea  (ib.,  vi.  140)  that  the  con- 
EtituÜon  18  analogous  rather  to  enargite  than  tetrahedrite,  oortesponding  to  the  formula  4  (Gu, 
Zn,  Fe,  Ag)  S  +  (Sb,  Ab")  Sl    Eenngott  haa  named  it  Meldüe. 

B.  Aphthontth  {or  Aftonite)  Svanberg. — A  steel-gray  ore,  reaembling  tetrahedrite,  if  not  Iden- 
tical-with  it;  H.=:3;  G.=4*B7 ;  and  it  confaÜQB,  acoording  to  Svanberg  (Bars.  Jahreab.,  ssvii. 
236),  8  30-06,  Sb  {iirith  ir.  of  A3)M-77,  Cu  32-91,  Ag  3-09,  Zn  6-40,  Fe  1-3],  Co  0-49,  Pb  0-04, 
gan^e  1-29=100-35.  Ratio  of  aulpiiid  of  autimony  to  ßmt  of  the  other  metals,  3  :  6-4.  From 
Wermland  In  gweden. 

126.  POLTTELITE  Gtoolc.,  Syn.,  31,  1847.  fWeisagflltigerE  pt.)  An  ore  oonsiating  mairily  of 
lead,  Bilver,  antimony,  and  sulphur.  Glooker  citea  Rammeleberg'3  onalysia  (Pogg.,  Isviii.  516, 
Min.  Oh.,  99)  of  an  ore  from  Hoffooog  Gottea  mine  aebt  Freiberg,  ä  fine^ranular  ore,  Iiaving  ö. 
=5'438— 5-465,  apparently  homt^eneous,  but  somowliat  mijed  wi-Öi  blende  and  pyrite.  Klaproth 
analyzed  a  related  vjeissgiiUigers  from  Ibe  Himmelsfvirst  mine  near  Freiberg  (Bcitr.  i  löS). 


Sb 


Cu 


Fo 


Zn 


Pb 


■st,  Ughi       13-21 
;.  ■■  äarh       22-39 

.  Hoff.  G.  22-53 


Ag 


127.  ^NMANTITE.  Gray  Sulphuret  of  Oopper  in  dodecahedral  eryatals  Sowerby  Bnt  Min 
ISn.  Tennantite  Wm.  &  H.  PkiUi}>s,  Q.  J.  Sei.,  ™.  05,  100,  1819.  Arsenikalfthlerz  betm. 
Kupferbleode  Breith.,  Obar,,  131,  261,  1823,  Pogg.,  ix.  613,  162t.  Sandbergerit  Breilh  h  H 
Ztg.,  xsv.  181,  1866. 

Isometric;  holohedral,  Phillips.  Obsei-ved  planes  0,  I,  1,  2  2,  ^  |, 
Figs.  55,  57,  58,  and  18  with  planes  of  55.'  Cleavage:  dodecahedral  im- 
perfect.     Twins  as  in  tetrahedrite.     Kassive  forms  unkno-wn. 

H.=3-5-4.  G.=4-37-4-53 ;  4-37-4-49,  ComwaU;  4-53  Skutterud. 
Lustre  metallic.  Color  blackisb  lead-gray  to  iron-black.  Streak  dai-k 
reddish-gray.     Fractiu'e  uneven. 

Comp. — 4  (Ovi,  Fe)  S  +  Aa'  S',  agreeing  in  cryetalline  form  and  general  formula  with  tetrahe- 
drita  Analyses:  1,  Phillips  (1.  c.)i  2,  Kvidernatsch  {Pogg.,  mvüL  397);  3,  'Wankernagel 
(Eamm,  Min.  Ob.,  88);  4,  Ramraelsberg  (Min.  Oh^  86);  5,  Fearaley  (Scheerer  in  Pogg.,  Ixv.  293); 
6,  Plattner  (Pogg.,  Ixvii,  422) ;  7,  Merbaxih  {B,  H.  Zl^.,  ixy.  187)  r 


Cu       Fe      Zu 


I.  Trevisane,  Cornw.      30- 


6.  Skutterud,  G.= 
6.  Eupferblends 
1.  Sandb^gerile 


2-46    47-70 
-76     19-10    4S-94 
20-63     48-68 


-=100-16  PhillipB. 

-  Ag  Ö-.,  Si  0-08=99-45  Kud. 

-=99-18  Waek. 

-=99-21  Eamm. 

-=:100Feamley. 

9,  Ag,  Sb,  ir^  Pb  0-34=99-61  H. 

9,  Sb  7-19,  Pb  2-17  =  100-48  Mcrbaeb. 
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(anal,  "l),  ftom  L.  Morooodia  iü  Peru,  is  atated  to  liave  euMo  cleayagii,  an  iron-black  color,  and  G. 
— 4-3G0 ;  it  is  in  tetraliedtal  crystala,  haTiug  also  tlie  planes  !,  2-2. 

Pyr, — In  ibs  blosed  tul)9  giros  a  Sublimate  of  aulphid  of  ai'some.  In  tho  open  tube  givea 
salphurous  fames,  and  a  Bablimata  of  arsenous  add.  B.B.  on  oharTOal  fusos  witü  intumeacönce 
and  emissioa  of  arsenio  and  aulphur  fumea  to  a  dark-gray  magnetic  globiiia.  Tiie  roastad  mineral 
pves  reaetioas  for  copper  and  iron  with.  tbe  fiuses ;   with  soda  oa  cliarcoal  gWes  inetallie  oopper, 

Oba. — Formerly  found  in  tlie  Gornish  mines,  particularly  at  Wbeal  Jewel  in  Gwennap,  and 
Wheal  Unity  in  Gwinear,  usually  in  spleödent  oiystals  mTesting  otier  copper  ores ;  but  latteriy 
not  met  wiüi  unlese  at  Käst  Eclistian  mine.     Also  at  Skntterud  in  Horwa,?,  and  in  Älgeria. 

Named  ^ter  the  chemist,  Smitlison  Tonnant 

128.  MENEOHIKITE.    BecU,  Am.  J.  Sii,  H.  siy.  60,  1862. 

Monoclinie,  v,  Rath.  Observed  planes :  vertieal,  a4,  i-i,  I,  i-^,  *-&,  i-^, 
i\  i-h ;  hemidotnes  1-*,  3-i,  -l-^,  — 3-i ;  hemioctahedral,  2-2,  and  four  othera. 
Ja  7=140°  16',  4-ä  A  i-S,  front,  108°  IT,  i-i  A  U,  front,  85°  23',  i4  A  -1-i 
=110°  0',  i4  A  -2-i=124:°  80',  U  A  14=1QT'  5i',  i-i  A  2-^=124°  29'. 
Crystala  alender  prismatic.  Twins:  eomposition-face  a-i ;  1-*  A-l-ä=lT7° 
54 ,  the  two  faces  1-*,  -1-*  being  nearly  in  the  same  plane.  Also  compact 
fibroua. 

H.=2'5.  G-.=6'339.  Lustre  metallic,  very  bright.  Kesembles  bonlan- 
gerite. , 

Comp.— 4PbS  +  Sb'S'.  Bnalogoua  to  tetrabecirite.  Analysia:  1,  E.  BecU  (I.  c);  2,  y.  Eatli 
(Pogg,,  cisxii.  1861): 


2.        "  16'9t         IS'Sl        61-47        0-39 

Oba. — Oocura  at  Bottino,  ncar  Serrftvezza,  in  Tuscany,  tCong  with  galanite,  bonlangerite, 
jameaonite,  etc.,  and  also  crystala  of  albito;  also  in  tlia  neighboring  yalley  of  Oastello.  First 
observed  by  Prof.  Menegiiini,  of  Pisa.  The  erystallization  liaa  been  determined  aa  above  giTeu, 
and  eryatals,  botb  simple  and  Compound,  figured  bj  y.  Eatii  (L  c.).  Q.  Sella  made  it  orUlorhonibic 
(Gaiffi.  uffia  d'ItaL,  1862). 


Orthorhomic.  JaJ=119°  M',  Kemdt.  Observed  planes:  I,i-i,  1-2, 
1-S  A 1-2,  pyrarn.,  abont  153°  and  64°  45',  bas.,  132°.  Cleavage  :  I.  Usiially 
inasaive.     Alao  gi-anular  or  eai'thy. 

H.=2— 3.  G,=6'4— 6'6.  Lnsti-e  metallic,  Color  and  sü-eat  light 
lead-gray — grayiah  blne.     Fractnre  uneven. 

Oomp,— 5  Pb  S  +  (Sb,  Ab)'  S'=Sulpliur  16*5,  antimony  16-7,  lead  66-8=100.  Analyses  :  t, 
Srauberg  (Jabreab.,  SS.  203)  ;  2,  Sauvage  {Ann.  de  M.,nLsvii.  525);  3,  Komdt  (Pogg.,  Ist.  302)  j 
i,  Apjohn  {1.  c);  5,  Svanberg  ((Efv.  Äk.  Stookb.,  1848,  64) : 

8  Sb  Aa  Pb  Cu  Fe 

1.  Salat  Sweden        G.=6-54    18-26  9-58  4-69  65-46  l'-51  0'42,  ZnO-lI=99-03  Sv. 

2.  Marido,  SiAateite  G.=6-4S     16-90  16-00  64-89  1-60 =99-39  Sauvage. 

3.  Tuscaoy,    G.=6-45-6-47     17-32  9-69  4-7a  66-55  1-15  1-73=100-95  KemdL 

4.  Käbrkkeaäe        G.=6-4()7     16-36  14-39  6S'87  0-BS  =  100  ApjoLu. 

5.  Pahlun                G.=6-434    15-16  5-66  4-82  64-11  4-17  0-08,  Ag  0-24,  Zn  0-59,  Ca 

4-17,  Sl  1-9=98-35  Svanberg. 
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Obs. — From  the  sÜTer  mines  of  Sala  ia  Sweden ;  also  from  Gallida,  Merido  [u  SpaJo,  in  nodnlea 
in  galena ;  it  erumblBs  easily  aod  soils  tlie  fingera ;  the  Valley  di  OaEteUo  near  Pietio  Santo,  in 
Tiiseany. 

The  k3briclceiiile  is  from  Kilbricken,  Olare  Oo.,  Irelond. 

The  nama  geocronite  ia  derived  irom  yii,  sarth,  and  Kpirai,  ßdiür«,  the  alchemiBÜo  name  fot 

A  mineral  foiind  at  Tinder's  goM  mine,  Louisa  Co.,  Va-,  may  l>e  tliis  apBclea  It  containa,  si:- 
cording  to  Genth  {Am.  J.  SeL,  II.  xli.  91  S  16,  Pb  60,  Ag  0-25,  wlth  autimony  and  araeuic. 

All  anlimonial  or©  from.  betweea  La  Paz  aod  Timgas,  in  Bolivia,  is  refeired  hero  by  D.  J'orbti; 
{PhiL  Mag.,  IV.  sxix,  9). 

130.  STEFHANITB.  Argentum  rüde  nigrum?,  Germ.  Sehwarzerzi,  pt.,  A'jric,  Interpr.,  4B3, 
1456.  Srartgyldeii,  SehTartaertE,  pt.  Minera  argenti  nigra  spon^osa  (fr.  Freibarg)  Wali. 
313,  l'I4t.  Argentum  mineralisatom  nigrum  fragile  (fr.  Schemnltz,  etc.),  Rösohgewäohs  (oC 
Hang,  miners)  Bora.,  Litboph.,  L  81,  1112.  Sprödglaserz  We™.,  1189.  Sprödglaozerz,  Brillk' 
SilverOre,  or  Glance.  BritÜe  Sulphuret  of  Silver.  Ai^ent  noic  pt.  H,  Tr.,  1801.  Ai^ent  sui- 
ftir^  fraple  Fr.  Sehwarzgültigerz  Leoiih.,  Handb.,  63S,  1836.  Psaturose  Betiä.,  Tr.,  ü.  432, 
1832.    Staptanit  Haid.,  Handb.,  610,  1845. 

Oi-thorhombic.  Ja/=11Ö°  39',  t>M-i=132°  32f ;  a:h:  c=l-0897  : 
1:1-5844.  Obsei-ved  planeB :  0;  vertical,  «4,  «-*,  «'-n,  i-9,  »-ä,  «'-3  ;  domee 
f  i,  1-i,  2-?,  4rl,  -i^,  T-C  84,  14;  octahedral,  ^,  ^,  ^,  f,  1,  3,  sf-n,  3-",  ^-V, 
1-6,  f 5,  15-5,  8-4,  |-ä,  1-ä,  f  i,  3-S,  fä,  4-a,  Jf^,  5-1,  H,  6-1;  f  s,  3-ä. 


OA^=147''14'. 
0^  =  121-  5:1. 
(9  A  2=111  14. 
ÖA  14=145  34. 
CA 34=136  6. 


14Al-t,  ov.  ^,=68°  5 
34A24,  ov.  s:4,=107  i 
lAl,  mac.,=131  16. 
lAl,  ■braeh.,=96  8. 


^  and   i-i  imperfect.     Twins :  composition- 

faee  T;    forms    like  thoae   of   aragonite  firequent.     Also 
massive,  compact,  and  disaeminated. 

H.=:3— 2-5.      G.=6-269,   Przibi-am.      Luetre  metallic. 
,k  irou-black.     Fraeture  unevcn, 

:100.     Anfayses:  1,  H. 


3   And 


'S 


16-5] 


5-19 


0-14 


C       d     d         raenical  mineral  nntil  Klaproth's  analysis  in  1793  (Beitr.,  i.  103). 

Py   —  n  i      osed  tube  decrepitataa,  fueea,  and  after  long  heating  givea  a  faint  Sublimate  of 

h  d      an  m    y.     In  the  opac  tube  fiiaes,  giving  off  antimocial  ftimes  and  Bulphuroua  acid. 

B,B.  on  charcoal  fuaes  with  projeclion  of  ßia^  particles,  coata  the  coal  with  actimonous  acid, 

whioh  after  long  blowing  ia  eoloced  red  from  oiydiaed  euver,  and  a  globule  of  metaUic  ailver  is 

obtained. 

Soluble  in  dilute  heated  uitric  acid,  Bulphur  and  oiyd  of  antimony  being  deposited. 

Obs. — In  «ins,  with  other  silver  orea,  at  Freiheit,  Schneeberg,  and  Johanngeorgenstadt  in 
Saxony ;  at  Pmbram  and  Batieboizitz  in  Bohemia ;  at  Sdiemnitz  and  Eremnitz  in  Hungary ;  at 
Andreasbei^  in  the  Harz ;  at  Zacatecaa  in  Me^co ;  and  in  Peru. 

In  Nevada,  an  a,bunflaiit  sUror  ore  in  the  Comstock  lode ;  at  Ophir  and  Mexiean  minea  in  flne 
oiyst^ ;  in  the  Beese  river  and  Humboldt  and  other  re^ons.    In  Idaho,  at  the  aüver  mines 

Hamod  after  the  Arehduke  Stephan,  Mining  Director  of  Auatcia.    A  valaable  ora  of  silver. 

The  BpBoies  is  homceomorphoua  with  aragonite.    See  on  oryat.,  F.  H.  Sohroeder,  I'ogg.,  sov.  25'i. 

AIt.--Cr7Stals  occur  altered  to  Hilver,  and  also  to  ai^ntopyrite  (p.  39). 
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131.  POL¥BASmi.  Sprödglasera  pt.  Wem.  PolybasitS  Rose,  Pogg.,  zv.  573,  1829.  Eu- 
geiiglanz  BreilL,  Char.,  266,  1832. 

OrthorhoniLic,  Descl.  JA  I  nearly  120",  0  A  1=121°  30'.  Obsei-ved 
planes  0, 1,1,  1 A 1,  pyr.,=129°  32',  1 A 1,  ba8.,=117°.  Crystala  naually 
short  tabular  prisms,  with  the  bases  triangularly  striated  parallel  to  alter- 
nate  edges.     Oleavage ;  basal  imperfect.     Also  massive  aud  diseeininated. 

H.^^2— 3.  Ct1-.=6'214.  Luetre  metallic.  Color  iron-black;  in  tbin 
ervstala  cherry-red  by  transmitted  light.  Streak  iron-blaek,  Opaque  exeept 
wneu  qnite  thin.     !Fractiire  uneven, 

Oomp. — 9  (Ag,  6a)  S  +  (Sb,  As)'  S°=,  if  contamit^  stirer  without  copper  or  arsenie,  Sulphur 
14-S,  antimony  S'l,  silver  J5-5=100.  More  probably  10  (Ag,  &i)  S  +  (9b,  As/S',  in  wbich  the 
aeoond  member  is  half  what  it  ia  in.  the  preceding  speeieB,  and  (he  st.  ratio  (Ag,  -Öu)  and  (S,  Sb, 
As)js2:  3.  Analyses:  1-3,  H,  Rose  (Lc);  4,  0.  A.  Joj- (Inaug.  Diaa.,  24);  5,  Tonner  (Lotes, 
1859,  85,  Jallrb.  Min.,  1860,  716); 

S         Sb       As       Ag        Ou      Fe       Zq 

3-74     64  29     9-93 

0-23     72-43     3-04 


1.  Diirango,  Mexico  1104 

2.  Sohemnitz  16  83 
B  Freiberg  1635 
i.  OomwaU  15-87 
5,  Przibram,  G.^6-03  16-65 


■40    3-41     72-01 
■53   68-56 


D.  Forljes  found  in  crjslalllzeii  apetämens  fcom  Trea  Pantos,  OhiU,  67-47  and  6G-9ä  p.  c.  of  ailTer, 
and  in  a  raassWe  ore  from  ßomero,  S.  of  Copiapo,  60-14  p.  c.     (Private  commnnicatioQ.) 

Fyr.,  etc. — In  The  open  tube  ftises,  pvee  sulpiiuroaa  seid  and  antimonial  fumea,  the  latter 
forming  a  white  Bublimate,  sometimea  miired  wi£h  orystaEine  arseuous  acid.  B.B.  fuaes  with 
spirting  to  a,  globnle,  glTes  off  sulphur  (somelimas  arsenie).  and  coats  the  cod.  with  antimonoua 
add ;  with  Jong-continued  blowing  aome  Tarietiea  f^ve  a  fkmt  jrellowish-'wliite  coating  of  oiyd  of 
ainc,  and  a  metallio  globule,  wMch  with  aalt  of  pSosphotua  reacta  for  copper,  and  onpelled  with 
lead  givea  pure  silver. 

Decomposed  by  nitrio  arätL 

Obs.— Ocenra  in  the  raiaes  of  GuaJiBsuato  and  Gandaliipe  y  Calvo  in  Meiioo ;  also  at  Guarisamaz 
in  Durango,  with  uhaleopyrite  and  calräte;  at  Ttes  Puntoa,  deaert  of  Atacama,  Chili:  at  Freibetg 
and  Przibram.  In  Nevada,  at  the  Eeese  mines ;  in  Idaho,  at  tho  aitver  minca  of  the  Üwhyhee 
diatrict. 

Named  ii-om  nM;,  mc»y,  and  ßärii,  base,  in  aHuaioü  to  the  raaay  metallio  bases  preseiit. 

Alt. — Stephanite  and  pyrite  ooour  aa  pseudomorpha  after  polybaaite. 

132.  ENARaiTE.    Enai^it  BreiSL,  I 


Orthorhorabie.      /a  1=97°  53',  0  A  3-i=136°  37',  Dauber; 
0-94510  :   1   :  1-1480.       Observed 
planes:   0/     vertieal,  J;   i-i,   i^; 
aomes,  4-*,  1-^,  2-i,  l-l ;  octahedi'al, 

i,  1. 

0  A  fi=:164°  43' 

OAa-!=117  63 

0  A  H=140  30 

OA  1=128  35 
Cleavage  :    T  perfect ;   ?-t. 
tinct ;   O  iadistmct.     Also 
granulär  or  eolttmnai', 

H.=3.     G.=4-43— 4-45;  4' 
Kenngott.     Lustre  metallic,    Color 
grayish  to  iron-blaek;  etreak  gi'ay- 
ish-olack,  powder  liaving  a  metallic  luatre.    Krittle.    Tracture  uneven. 
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Comp.— AI  ratioforCu,  As,  S=3r  1:  4;  whence  3  öu  S  +  As'S'^Sulphur32-5,  arssnie  19-1, 
copper  48-4=100.  Aadjaes:  1,  Plattnar  (Pogg.,  Ira.  383);  2,  F,  Wieiä  {l  c);  3,  v.  Kobel 
(Bor.  Ak.  Müneh.,  1  181,  I86S);  4,  W.  J.  Taylor  (Proc  Ao.  PhilHd.,  168,1857);  5,  Gcntli  (Am,  J. 
Sei.,  II.  sxiii.  420);  6,  1,  Lutite  &  Eammelsberg  (Z3,  G.,  xviii.  241);  8,  B.  S,  Burton  (private 
eontrib.) : 

S        As       8b       Ou       Fe      Ag 

1.  Peru  32-52     ll'ßO    1'61     47-30    0'57     0-02,  Zn  0-23=99-45  Plattnor. 

a.  Chili,  (Tuoy.      31-82      19-14    48-50      k         (r.=99-46  FieliL 

3.  Coquimbo         32-11      18-lÜ    ——     48*89     0-47    Te  0-05,  Zn,  Sc  &*.=9S-G3  Kobell. 

4.F.  Gcanada     34'60    16-31     1-39    46'e2     0-27   =98-09  Taylor. 

5.  Ohesterfield     33-78     lB-63   50-69   =100  Genth. 

6.  OosihuiiacM    3r86     17-17    BO-08    0-09   =99-20  Llltha. 

7.  "  33-45     16-88    49*21     1-58    — e9-13  Ramm. 

8.  Colorado     (|)  30-96     17-46    1-36    4ö-fl4    1-02   inBoL  1-98=09-40  Burtou. 

Gentt's  aaalysis  waa  made  on  "too  sm^  a  quautity  for  a  complete  examiaafäon." 

Pyr.— -In  tbe  doaad  tnbe  deorepitates,  aod  givea  a  aublimate  of  Bulphur ;  at  a  liigher  tempera- 
Eure  fuses,  and  ^vea  a  subUmate  of  sulphid  of  arsenic.  In  tbe  opeü  tube,  beated  gently,  Öie 
powäorod  minerä  gives  off  sulpburous  and  aiseuous  aoids,  Ihe  latler  condeasmg  to  a  subÜmate 
coiitainir^  some  antünonoua  acid.  B.B.  on  charooal  fuses,  aad  gives  a  faint  ooating  of  axseiious 
seid,  antimoiious  aoid,  and  osyd  of  zinc;  tbe  roasted  mineral  wlth  the  fluies  givOB  a  globule  of 
metabic  copper. 

SoluWe  in  nitro-mnriatie  add. 

Obs. — From  Morococha,  OordlUeras  of  Peru,  at  a  height  of  15,000  feet,  in  large  masaas,  occa- 
sionally  Witt  small  druses  of  oi^Ätals,  aloi^  with  tennactite,  imbedded  in  crystalline  limestone 
(anaL  1);  Cordillecas  of  Chili  {guayaeaaüe,  anal.  2);  same,  mina  of  Hediondas,  ProT.  Coquimbo 
(anal.  3);  mines  of  Santa  Amia,  H.  Grenada,  in  cavitieB  in  qnarta  (aaaJ.  4):  at  Cosilinlrachi  in 
Meiico;  Brewster's  gold  mine,  Obestarüeld  distriet,  S.  Oiirolinii  (anal,  6);  in  Colorado  (anal,  8);  at 
Willis'B  Gulcb,  near  Black  Hawk. 

For  Dauber  on  cryat,,  see  Pogg,,  a:cii.  237.  Breithaupt  (ib.,  liss.  383)  mado  /A  7=98°  11',  and 
Eammelsberg  (Za  G.,  xviii.  343)  98°  10'. 

133.  XANTHOCONITE.    Santbokon  Breüh.,  J.  pr.  Cb,,  xs.  67,  1840. 

Khomtohedi-al;  M  hM^Tl"  34';  0  ^  B=110°  30',  a=3-3163.  Ob- 
served  planes  _ff, -2,  0.  (9  A  2=100°  35'.  Oleavage :  Ä,  and  ö.  Usually 
in  renjform  masses,  -witli  the  interior  eonsiating  of  miirate  ei-ystals. 

H.=2.  G.=5-0— 5-2.  Color  duU-red  to  clove-brown;  crystals  orange- 
yello-w  on  tiie  edges  by  transmitted  light.     Streak-powder  jellow.     Brittle. 

Oomp.— (S  AgS  +  AB'S')-i-2(3  AgS  +  A8'S=)=Sulphur  21-1,  arsenic  14-9,  silver  64-0=100. 
Aualyses :    Plattner  (Po^.,  Ixiy.  27  B) : 


[JS 


Pyr.— In  tbe  dlosed  tube,  at  a  gentle  beat,  tbe  yellow  color  ia  elianged  to  dark-red,  but  o 
cooling  it  regains its  original  ooloT ;  at  a higher  temperaturo  fuses,  and  girea  a faint  z\'~' 
Bulphid  of  araeuic.     In  the  open  tube,  and  od  oliarooal,  behaves  like  proustite. 


APPENDIX   TO   SÜLPHIDS,   Etc. 
X34.  OlATITB  W.  J.  Taylor,  Proc,  Ac,  Pliilad,,  Nov,  1859. 

[sometric,  tetrahedraL     Oecuiring  form  the  tetrahedron,   with  planes  of  the  dodecahedron. 
Orystals  small.    Also  maaaive,  inotuating. 
H.=2-5.     Lustre  metallic.    Color  and  streak  blackisli  lead-graj.     Opaque.     Sec-tile. 
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Analyaea  hy  W.  J.  Taylur  (!.  o.): 

S  As  8b  Pb  Ou  Ag 

1.  S-22  ä'IS  6'54  63-51  1-lM  irace. 

2.  8-14  Tindel.         mdet.  6T4.0  5-62  

From  Pöra.     Probably  a  result  of  alteratiou.     Requires  further  investigation. 

135.    BOLIVIAHITE.    Soiivha  Bi-eUh^  B.  B.  Ztg^  sxv.  ISS. 

Orthorhombia    In  acioular  rhombio  prisms,  tufts,  and  fine  oolumnar.    ßeseiobles  stibnita. 
H.=3i.     G.=4'820— 1'328.     Cleavago;   W  diBtinot.     Lustre  Biibmetallic.     Color  leaä-gray, a 
[ittla  dai'ter  than  in  Btibnite. 

□  antimoülal  sulplild  of  silver,  contaimng  8  '5  p.  p.  of  süver. 

65B.  SÜLPHOSELBNID  OP  ZINO  AND  MEBOüaT.    A.  del  CasUllo,  iu  priv.  comm.,  dated 
Mesieo,  Fob.  St,  1865,  to  Prof,  Henry,  and  ftom  iiim  to  the  autlior. 


Comp. — According  fo  Castülo's  trials,  a  Compound  of  aulpliur,  soleaium,  Eine,  and  mercury,  of 
imdeterminod  proporüona. 

Pyb.,  ETc.^In  the  olosed  tube  givca  a  grajish-blDofc  aubiimate,  and  abOTO  ttia  a  ring  of  metal- 
ÜG  mercury  j  in  the  open  tube  afforda  l£e  oder  of  ssleninm,  a  blackish  aone  of  selenivun,  and 
above  this  a  grayish-red  oiyd,  and  still  Wgbet  a  Sublimate  of  mercury.  B.B.  the  selenium  and 
mercury  are  TolatUizBd,  leaving  a  residue  of  Oxyd  of  zino,  yellow  wbile  hot  and  -white  oii  cooling. 
On  charcoal  bums  mtb  a  bluish  flame,  giving  llrst  the  odor  of  Buiphur  and  then  of  seleiiinm ;  the 
asaay  Ulms  yellow,  tben  red,  and  fioally  yielda  a  yellow  skeleton  of  osyd  of  zlac  Ineoluble  in 
nitrie  acid ;  soliible  in  nitro-muriatie  aoid. 

Obs.— Oocurs  at  the  quicksilTer  mmea  of  Guadalcazar,  along  witt  «nnabar,  and  in  caTitiea  in 
barite,  ßuorile,  and  gypsum.    Appeara  to  be  near  onofrile,  So.  65A,  p.  66. 
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III.    COMPOUNDS  OF  CHLORINE,  BROMINE,  lODINE. 


1.  ANHYDKOÜS  CHLORJDS,  ETC. 

1.  CompoBition  E'  (Ol,  Br,  I). 
1.  OAIOMEL  GROUP,     Tetragoaal. 

1S6.  Calomel,  Hg^  Cl. 

2.  Composition  R  (Ol,  Er,  I). 
1.  HALITE  GROUP.     Isometric. 

131.   SyLVTTB,   K  Cl.  140.    CBRAReTRITE,    Ag  Ol, 

ISS.  Halitb,  Na  CL  141.  Embolitb,  Ag  (Cl,  Br). 

139.  BalAmmoniao,  HH'OI.  U2.  Bromybitb,  Ag  Br. 

3.  lODTEITB  GROUP.     Hexagoual. 

143.    lODTElTB,    Ag  I.  144.    COOCINITB,    Hg  I, 

3.  COTUrariTE  GEOUP.     Orthorliombic. 
145    CoiüBBira,  Pb  Ol. 

3.  Oomposition  R"  Oll 
MOLYSITE  GROUP. 

140,  MOLTSITB,  Pe'  Cl°. 

2.  HYDEOUS  CHLORIDS. 

I.  Kbeiiehsite,  2  (E,  Am)  Ol  +  Fe'Cl'  +  S  : 


3.  OSYCHLOEIDS. 

IBO.  MiTLOCKITK,  Pba+PbO.  353.  ATiOiMlTB,  3  Öu]![  +  (CuCl)S 

151.  MEKDlirrB,  PbCl  +  2PbO.  153A.  TiLusdiTB,  4Ciifi-  +  (Cu  01]H  +  8aq. 

1S3.   SöEEWABTZEMBBRaiTE,  Pb  I  +  2  Pb  O.     164.   PBKCYLITH. 
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136.  OALOIOEIv  Hom  Mercury  (fr.  Deus  Pontä)  Wowife,  PliiL  Trans.,  618,  177G,  Minede 
mercure  eomfe  de  Liste,  Orist.,  üi.  181,  näB.  Quecksüber-Hornara  Werit.,  Bergm.  J.,  381, 1789. 
Hom  QuiclreilTer ;  Diehlorii  of  Mercury.  KCalomel,  Ciilorquooksill>er,  Chlormerour,  Oerm.  Her- 
eure  ohlöratö  M-, 

Tetra^onal.  OAl-i=19i9°  4'j  a=l-232.  Observed  planes:  vertlcal, 
/,  i-%  *-| ;  octahedral,  J,  ^,  1 ;  |-i,  2-i ;  zixeonoid,  2-2,  2-|-,  f~2. 

Oa%4=112°6'         OAi=li9°5r        2-KA2-i,  pyr.,=  98°    8' 
ÖAf-?:=140   36        ÖA^=li9    51  lAl,      pjr.,=104    20 

Pyriimid  2-4  when  alone  giveB  a  very  acute  termination  to  the  prism. 
Oleav^e :  /,  indistinct.  Twins  compounded  so  as  to  have  the  vertieal 
axis  in  one  line,  but  the  edges  of  the  pyramid  of  one  in  the  aame  plane  with 
the  facea  of  the  pyramid  of  the  otlier. 

H,=l— 2.  G.=6-482,  Haidinger,  Luatre  adamantine.  Color  white, 
yellowish-gray,  or  aah-gray,  also  grayiah,  and  yellowish-white,  brown. 
Streak  pale  yellowish-white.  Translucent — aubtraiislueent.  Fraeture  eon- 
ehojdal.    Seetile. 

Comp.— Hg'  01=0hlorine  15-1,  mercury  84-9=100. 

Pyr.,  etc. — In  the  elosed  tube  volatilizea  witiout  flisioc,  condensing  in  the  cold  parE  of  the  tube 
na  a  wMte  sublimste  ;  witli  Soda  givea  a  Eublimate  of  metdlic  mercury.  B.B.  on  chatcoal  volati- 
liaes,  onating  the  coal  white.  InsolnMe  in  water,  but  dlssolved  by  mcro-muriaüc  aeid ;  blackeuB 
when  treatfä  with  alkalies. 

Obs, — At  Moachellaudsberg  iE  the  Palatinate,  ooating  the  oarities  of  a  ferruginous  gangue, 
associated  with  dnnabar — eryatala  oftun  lai^  and  well-defined ;  also  at  tlie  quieksilver  mines  of 
Idria  in  Oamiola ;  Almaden  in  Spain ;  Horaowita  in  Bohemia. 

According  to  Hessanbei^,  crystals  from,  MoaeheUanasberg  afford  OAl-i=]29'' 40',  0/\S-i= 
112'  36'. 

e  being  swoet,  and  tlie  Compound  the  Mer- 


137.  SYIiVITR  Muriate  of  Potasli  (fr.  Tosnyius)  Snithson,  Ann.  PhiL,  H.  vt  258,  1833. 
Chlorid  of  Potaasinm.  Xali  Salzaaures,  Chlorkalium,  Osrm.  Sylviue  Bead.,  Tr.,  ii.  511,  1832. 
HoeTelit  K  Girard,  Jahrb.  Min.  13B3,  688.  Leopoldit  E.  Beichardt,  Jahrb.  Min.  1888,  S31. 
Schätzeffit  and  Hövemt  (fr.  Stassfurt),  E.  H.  Ztg.,  xriv.  276,  Arm.  Oh.  Phjs.,  IT.  v.  ai8,  324. 

Isometric.     Fige  1,  6,  2.     Cleav^e  eubic.     AIbo  compact. 
H.=2.      G.=l-9— 2.     White  or  colorleaa.     Vitreous.     Soluble;  taste 
like  that  of  common  salt. 

Comp. — K  Cl=PotaasIum  52-5,  bhlorine  4T-5  =  100.  That  ofTesuvias,  according  to  A.  Muller 
(Terh.  Gres.  Basel,  185i,  113),  ie  pnre,  affordingno  traceof  lime,  m^^esia,  or  aluraina,  andouly  a 
traee  of  soda.    Tha  sjMte  of  the  Anhalt  salt  mine,  Leopoldshall,  atfoi-ded  Reinhardt  (L  c.)  K  52'4, 

Pjrr.,  etc — B.B.  in  tha  platinura  loop  fuses,  and  givra  a  Tiolat  oolor  to  the  outer  flame.  Added 
to  a  aalt  of  phosphorus  bead,  whioh  has  l>eea  previously  saturated  with  oiyd  of  copper,  oolors  the 
O.P.  deep  Kzure.  Water  completely  dissolvea  it,  100  pacta  taking  up  S4'5  at  18'J5°  0,  Hcated 
vrftli  sulphuric  acid  gi^es  off  muriatic  acid  gas. 

ObB. — Oeoura  st  Veauvius,  about  the  fumaroles  of  the  volcimo.  Also  at  Staasfurl,  in  the 
carnalUte  beda  of  tlie  salt  formation ;  at  Leopoldshall  {leopoldite). 

The  Compound  ia  the  Sai  lügesUwis  Syioii  of  early  ohemistry,  whence  Beudant'a  namo  for  ihe 
apedea.  Tliere  ia  no  reason  for  chanpng  it  in  the  fact  ttiat  ihe  earller  known  minetal  was  of 
Tülcanio  origin. 
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138.HALrrE.    COMMON  SALT.    Rock  Salt,  Muriate  of  Soda,  OhlqridofSodium. 
Steinsalz,  Bergsala,   öerm,     Soude  muriatfe,  Chlorure  de  sodium,  Sal  gemroo,  Ä.     Salmare 
Beud.,  Tr.,  1832.    HaKtos  GloA,  Syn.,  290,  1B47. 

^^^  Isometric.     Observed  planes,  0,  1,  I,  i-2.    Tigs.  1, 

2,  6, 16,  and  6  +  16;  nsnally  in  cul)e9 ;  rarely  in  octa- 
hedrons ;  feees  of  crjstale  sometimes  eaveraous,  as  in 
f.  122.  Cleavage :  eubie,  perfeet,  Massive  and  granu- 
lär, rarely  eolumnar, 

H.=2-5.     G.='2-l— 3-357;  of  pure  crystals,  2-135, 

Hunt.     Lustre  Titreous.    Streali  white.    Color  white, 

also  sometimea  yeliowish,  reddish,  tluiah,  purplisli ; 

often  colorless.    Transparent — tranelncent.    Fractare 

concboidal.     Eather  lirittle,     Soluble ;  taste  purely  saline. 

Comp. — lTaCl=CMorine  60'7,  sodium  39'3=100.  Oommonly  mlicd  with  Eomo  aulpliate  of 
lime,  ehJorid  of  ealdmn,  aud  clüorid  of  magnesium,  and  aometimea  eulpliate  of  maguealaj  wliich 
render  it  liable  to  deliquesoe.  Analysea:  1-3,  Berthier  (Ann.  d.  M.,  x.  250):  9,  Foumet  iib.,  IV 
is.  561);  10,  Eammelsberg  (Min.  Ct.,  1014);  11,  12,  0.  A.  GoesBroann  (Rep.  oa  Petit  Aase  Salt 
Mine,  Bureau  of  Minea,  New  York,  I8Bl,  17): 


NaOl      MgCl       Öa§      SaS 


.  Tic,  whiU 

S9-3 



67 '3 

■     "    gray 

SO'3 

t     "    red 

5.  Marennes,  wMUsh 

91-2 

0-4 

6.          "         yeüov) 

9670 

0- 

1.         '■        red 

96-78 

0-6 

96-27 

0- 

9.  A^era 

97-8 

1- 

0.  Stasafurt 

97-35 

1.  Petit  Anse,  white 

98-33 

2.  St.  Domingo 

98-33 

0- 

1-9^100  B. 

20  fi:  0-7  =  100  B. 

—  H  0-ä-lOOB. 

0-6  0-7  =  100  B. 

0-66  I'20=100B. 

0-30  1-57  =  100  B. 
§il-5,  3  0-6=100  F. 

0-23,  Ö  0-30=98-32  Ramm. 

- — -  CaOl  ir,,  S  0'33  — 100  Goeasmann. 

0-Ofi,  S  0-07,inaol,  0-01=9£ 


12. 

Other  analyses  r  Salt  from  Stassfnrt,  ^>J  Heinte,  ZS,  nat  Ter.  Halle,  A  345 ;  Scom  Algiers, 

a'  de  Mar%Qy  and  Simon,  Ann.  d.  M.,  lii.  674;  from  WieMoaka,  Berobtesgaden,  Hall  in  tlie  Tyrol, 
llstadt,  Bchwabiacb-Hall,  by  G.  Biachof;  Geol.,  ü.  1B69,  1675;  from  Brfart  and  Oardooa,  by 
Sflehting,  2S.  nat.  Ter.  Halle,  yii.  404;  from  Voauyina,  1S22,  by  Laugier,  Pogg.,  Ui.  79 ;  fmm 
Teauvius,  1850,  by  Biachof;  ft-om  Vesuviua,  1350,  by  Scaoclii,  Ann.  d.  M.,  IV.  svii.  S23]  from 
Veaavius,  1S55,  by  Deville,  BulL  G.  Fr.  IL  xiü.  620. 

Diaaolves  In  thi-ee  parta  of  water.  Sorae  varieties  attract  molature,  bnt  are  nnclianged  in  a  dry 
atmoapbere. 

The  nwwiinsife  of  Karsten  (J.  pr.  Oh.,  xsxvi.  127)  containa  9-02  per  centofsulpbateofmagneaia, 
whioh  is  equivalent  to  10  parts  of  common  aalt  to  1  of  aulphate  of  magneaia.  It  is  from  Staaa- 
furt.  In  Rammelaberg's  aaalysia  the  water  was  hygroseopio,  and  tlie  speolmen  contained  0-43 
of  miied  taratenito.  In  a  dirty  reddiab  aalt  from  Abicgdon,  Washii^ton  Cto.,  Va.,  E.  Stieren 
found  (jBLreab.,  1862,  786)  NaCl  90-65,  gypaum  045,  olay  and  carb.  lime  9-00=10a 

Tbe  bluish  and  ind^o-colored  aalt  of  Staaafurt,  etc.,  posaibly  owea  its  color,  aceordii^  to  Prof. 
S.  W.  Jobiison.  to  the  presenoe  of  suhohlorid  of  aodinni. 

Pyr.,  Qtc. — In  the  olosed  tubo  ftiaea,  often  milh  decrepitation ;  when  ftiaed  ,on  the  platinum 
loop  colors  the  flame  deep  yellow.     Other  reactiona  like  those  ^ven  nnder  aylvite. 

Obs.^iommon  aalt  oooura  in  extensive  hut  irregulär  beds  in  rocks  of  various  ages,  aaaoci- 
ated  with  gypsum,  polyhalite,  day,  saudatone,  and  caldte;  alao  disaolved,  and  forming  aalt 
springa. 

In  Bnrope  and  England  it  oocurB  in  the  Triasaic,  assodated  wiUi  red  marl  or  sanflstooe,  butit  is 
not  oon&iedtothcserocka.  AtDtirham,  Northamberland,  and  Leiceatershire,  England,  Salt  apringa 
riae  from  the  Oarboiiiferoua  aoriea ;  in  the  Alps,  aome  Salt  works  are  auppUed  from  Oolildc  rooks ; 
the  famoua  miaes  of  Cardona  and  Wieliüzka  are  roferred,  Üio  former  to  the  Green  Sand  formation, 
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and  the  latter  to  Tertiary  rocka.  Salt  Springs  also  oocnr  in  voloaaio  regioas.  In  tlie  TJtuted  States 
tlie  ijrines  of  New  York  come  from  Upper  Silurian  strata;  those  of  Ohio,  PenrsylTania,  ^nd  Vir- 
pnia,  moBtly  from  Devoniau  acd  Suboarbaniferons  beds ;  those  of  Mioh^aD,  raamly  f  m  f h 
SuboarbouiferoaB  and  Carboniferous ;  while  in  Lonisiano,  at  Petit  Anse,  tliere  is  a  th  k  be  1  f 
puro  Salt  in  tlie  Post-tertiary  or  more  recent  deposita  of  the  coaat ;  recent  esploratio  th  re  h 
proved  that  it  underiies  ]44  acres,  and  it  has  been  penetrated  to  a  depth  of  38  f  with  t 
showing  any  chauge  in  its  Btrnctiire  or  purity.     Salt  also  ocours  aa  efflorescences  th    drr 

praicies  and  aliallow  ponda  or  lal^es  of  tlie  Bocky  Mountains,  Oalifofnia,  Alacama;      d       m    t 
desert  ot  semi-desert  regions  tUere  are  numerona  salt  Mkea. 

The  priniüpal  minea  of  Burope  are  at  Wieliezka,  in  PcOand ;  at  Hall,  in  the  Tyrol ;  Sta    f  rt    n 
PriiBsian  Sasony;  and  ßlong  tho  ränge  through  Reichentlial  in  Bavaria,  Hallein       Sil     g 
Hallstadt,  Ischl,  and  Bbenaee,  in  Upper  Austria,  and  Ansaee  in  Styrin ;  in  Hungnry    t  Marm 
and  elsewhere;   In  Transylvania ;  Wallachia,  Galüoia,  iuid  Upper  Silesja;   Yio  and  D 
France;  Valley  of  Cardoiia  und  elsewhere  in  Spain,  forming  hüls  300  to  400  feet  high    B 
Switzerland;  aod  Forthwich  in  Oheahire,  England.    At  Cheahire  it  occura  in  a  bi^m.   1   p  d 
depoBit,  and  is  arranged  in  spheroidal  masses,  from  5  to  8  feet  in  diameter,  whioh  ar       mp      d 
of  oonuentric  coats,  and  preaont  polygonal  ^area.    It  ia  but  httle  contaminaled  with      p     h 
and  ia  prepared  fot  use  by  merely  orusbing  it  between  iron  rollera.     At  the  Ai  t         m      a, 
where  it  eontains  much  day,  the  aalt  ia  dissolved  in  large  ühambera,  and  the  claj  thu   p  eoip  1  ted 
Aftor  a  Öme  the  water,  fUUy  aaturated  wiUi  the  Salt,  is  conveyed  by  aquaduots  t  porati  g 

houaoa,  snd  the  chambera,  after  being  deared  oul,  are  agaio  Ulled ;  at  EeroUtesgad  o,  th   w  te 
is  aaturated  in  a  month,  at  Hall  it  takea  nearly  a  yeai'. 

It  also  oooura,  forming  hilla  and  covering  eitended  plaina,  near  Lake  Ocoomiah,  th  C  ^  an 
Lake,  ete.  In  AJgeria ;  in  Ahyaaiuia ;  in  India  in  the  province  of  Lahore,  and  in  th  all  y  f 
Cashmere;  in  Chiua  and  Asiatio  Eussia;  in  South  America,  in  Peru,  and  at  Zpaq  d 

Nemooon,  the  former  a  large  mine  long  esplored  in  the  Gordilleraa  of  Granada.     ü  all 

formed  at  the  enipäona  of  Veauvius,  as  in  1855,  when  it  wm  fonnd  iu  oubea,  iocr    t  t  d 

Btalactitea. 

In  the  United  Statea,  aalt  tas  been  fonnd  formii^  beds  with  gypsum,  in  Tii^nia,  Washington 
Ca,  13  m.  ft'om  Abingdon  i  in  (he  Salmon  BiTer  Mta.  of  .Oregon;  mloniaiana,  aa  already  men- 
tioned.  Brine  Springs  are  very  numerous  in  the  Middle  and  Weatsm  ataWs.  These  apringa  are 
worked  at  Salina  and  Syracnae,  N.  Y. ;  in  the  Kanawha  Talley,  Va.  |  Muakinguin,  Oliio ;  Michi- 
gan, at  Saginaw  and  eiaewhere;  and  in  Kentncky.  The  aalt  water  ia  obtainod  by  boring,  and 
raised  by  means  of  machinery,  and  thenoe  oonreyed  by  troughs  to  the  boilera,  ivhere  it  ia  evapo- 
ratod  by  artiflcial  heat ;  or  to  baaina  for  evaporation  by  exposure  to  the  heat  of  the  sun. 

The  fohowing  table  by  Pro*"-  Bsck  (Mineralogy  of  NewTork,  p.  112),  giTeaÜie  amount  of  brine 
required  for  a  bushel  of  salt  at  the  prinoipal  Salt  apringa  in  tho  United  States : 


Galla. 


Galla. 


Booue'a  Liök,  Missouri 

450 

Kanawha,  Va 

15 

Coneraaugh,  Penn. 

soo 

Grand  Biver, 

Ark. 

Shawneetown,  111. 

Illinois  River, 

.  Ark. 

"EU 

Jaelcaon,  Ohio 

213 

10 

lockhart's,  Miaa. 

180 

Grand  Kapids 

1,  Mich. 

50-60 

St.  Oatherinoa,  Upper  Canada 

120 

Muakingum,  < 

Ohio 

50 

Zanesville,  Ohio 

Saiina— Old  iralla 

40-45 

Few  -wells 

ao-S5 

ma. 

ipoaition  of  Syracnae  brinea,  aecording  to 

analyaea  by  Dr.  C.  A.  Goesamann  (private 

ation): 

I. 

IL 

III. 

IV. 

Chlorid  of  eoflium 

16'T5ü3 

16-B3iT 

18 -2460 

lS-3167 

SulphatBüflime 

0-5G73 

0-0112 

o-5in 

0-53.M 

Chlorid  of  calcium 

0-1594 

0-1533 

0-1984 

0-1031 

0-1464 

0-1444 

O'nsi 

0-1335 

Bromid  of  magnesium 

0-0032 

0-0024 

0-0025, 

0-001 T 

Chlorid  ofpotassium 

o-oiio 

0-0109 

0-0119 

0-0080 

Oarbonate  of  protosyd  of  iron 

0-0034 

0-0044 

0-0033 

0-0015 

Water 

82-3000 

83-6151 

80-8410 

85-8508 
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Taat  lakes  of  sa!t  water  eiiat  in  manj  parts  of  Üio  World.  Lake  Timpanogos  in  th.e  Eoeky 
monntains,  4,200  foet  above  the  level  of  tiie  sea,  now  calleii  Üie  Great  Salt  Lake,  is  2,000  aquate 
miles  iD  area.  L.  Gale  found  in  this  water  20']  96  per  oeat.  of  chlorid  of  sodiuui  (Stansb.  Ezped. 
cited  in  Am.  J.  Sd.,  II.  xTii.  129).  The  Dead  and  Caspian  Seas  are  salt,  and  the  watera  of  the 
foroier  contain  20  to  26  parts  of  solid  matter  in  1 00  psrts.  Prof.  Gmelin,  who  analyBed  a  portion 
of  tbeae  waters  of  specific  gravity  121 2,  found  them  to  contain  chlorid  of  calcium  3336,  chlorid 
of  magueaium  1 2-167,  chlorid  of  aodium  i-OSä,  Eulphate  of  lime  0053,  taromid  of  magnesium  0'443, 
Chlorid  of  potaasium  1'0B6,  chlorid  of  aluminum  0-H4,  chlorid  of  ammonium  0001,  chlorid  of 
roanganeaa  0'lBl=24-486,  with  is-56B  water=10O-Ü0O.  This  result  ia  given  as  oorreotedby 
Marchand. 

Alt. — Anhydrite,  gypsiun,  polyhalita,  occur  as  paeudomorphs  after  this  species ;  also  celesüne, 
dolomife,  quartz,  hematite,  pyrite  ;  the  remoyal  of  the  aalt  ouhes  by  tlieir  aolution,  leavea  a  eayity 
whioh  any  mineral  may  then  ocoupy.  The  hopper-shapsd  orystalä  often  leaye  an  impression  of 
their  form  on  claja. 

139.  SAXi  AltlMONIAC.  Hatiirliches  Salmiak  (fr.  Bucharla)  J.  G.  Modd,  VerBuch  über  ein 
nat.  Salmiak,  Leipz^,  1753.  Muriate  of  Ammonia;  OMorid  of  Ammonimn.  Salmiak  Germ. 
Ammoniaque  muriatee  Fr.     Salmiac  Beud.,  Tr.,  1833. 

leometrio.  Observed  planes,  O,  1,  I,  3-2.  Fi^.  1,  2,  3,  6,  ]0,  14. 
Cleavage  octahedi'al.  Aieo  stalaetitic,  and  in  globular  inaeses ;  in  ernste, 
or  as  an  efBoreseence. 

H.=1'5— 2.  G,=l"528.  Lnstre  vitreous.  Color  wliite;  often  yellow- 
ish  or  grayish.  Streak  ■white.  Translucent — opaque.  Fracture  conchoidal. 
Soluble ;  taste  saline  and  pimgent ;  nofc  deliquescent. 

Oolnp.— N'H'Cl=Am  Cl=Aiumoiiium  83'T,  chloriue  e6-3=100,     Klaproth  obtainod  (Beitr.,  iü. 


0'5  2'flO 

B.  ffiUimao,  Jr,,  ohtained  {Dana's  G.  Eep.  Bipl.  Exp.,  202)  fora  specialen  fromKilauea,  Hawaii, 
Chlorid  of  ammonium  65-53,  chlorid  of  iron  12' 14,  sesquioxyd  of  iron  ß'IO,  chlorid  of  aluminum 
13-00,  insoliible  matter  and  loaa  1-23=100.  For  au  analyaia  of  an  impure  Stromboli  Bpecimen, 
aee  C.  Sohmidt,  in  ZS.  G.,  ii.  403. 

Pyr.,  etc. — Suhlkaea  in  the  closed  ttibe  witboat  ftision.  Pulrerized  Witt  hydrate  of  lime,  or 
heated  with  a  Solution  of  causäc  allsdi,  gives  off  pnngent  ammouiacal  vapors.  Boluble  in  Ihree 
timea  its  weight  of  water. 

Oba. — Occura  about  volcanoea,  as  at  Btoa,  the  islond  of  Vuloano,  Vesuviua,  Stromboli,  Sand- 
wich Islands,  and  near  Heda  after  the  eniption  of  1846,  aa  observed  by  Eunaen.  Obaerved  aCter 
the  eruplion  of  VesuTius  in  1855,  in  riiombio  dodecahedrona  with  eavemoua  föces;  and  aa  uaual 
it  occiirred  where  the  kvaa  had  spread  over  boQ  and  Tf^atation.  Also  fomui  in  amall  quantitiea 
in  the  Ticinity  of  ignited  eoal  seama,  as  at  St.  Btiennu  in  France,  and  alao  at  STewoastle,  and  in 
Scotland ;  cryataUiaed  near  Duttweüer  in  Pruaaia,  wliere  a  ooal  seam  has  beeu  burning  for  roore 
than  a  hundred  years.  It  oecurs  also  in  Bueharia;  at  KLlauea  in  Hawaii,  a  variety  whicli  con- 
taina  largely  of  iron  (aee  above),  and  becomes  rusty  yellow  on  eiposure ;  in  guauo  from  the  Chin- 
cha  Islands. 

The  axj  apiiaiviaKti,  sal-animonlac  of  Diosoorides,  Celsius,  and  Pliny,  ia  proved  by  Beckmann  (Hist, 
of  Inventions,  W.  360)  to  be  common  rock  salt,  dug  in  Bgypt,  near  the  oracle  of  Amraon.  The 
name  was  afierward  transferred  to  täie  muriate  of  ammonia,  when  snbsequentlymanufactured  in 
Egypt.  Sal-ammoniac  is  supposed  to  have  been  induded  by  the  aneicnta,  with  oiie  or  two  other 
spedea,  under  the  name  of  niirmn,  wiiicli,  accotding  to  Pliny,  gave  the  test  of  ammonia  wlien 
mingled  with  quioklime. 

140,  OBR ARG VKITB .  Argentum  comu  pelluojdo  siraile  (fr,  Marieuberg),  Oerm.  Ilornfarbs- 
Silber,  Gasnör,  Poas.,  63,  1665.  Argeutum  rüde  jecoria  colore,  iucem  corneam  habens  (fr,  Frei- 
'berg,  etc.)  0.  Fai/riäus,  De  Hebua  Met.,  1560,  Glaaerz,  dursichtig  wie  ein  Hörn  in  einer  Lan- 
item,  MaUkesius,  Sarept,,  1585,  Hom-Süfyer,  Minera  argenS  comoa^  A.  aulphiire  et  arseuico 
■miceraliaatara,  Widl,  310, 1147.   Argcnto  acido  salvs  mineralisatum,  Hornerz,  Oronst.,  1B9,  1758. 
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Silberiioraerz,  Sübarkerat,  Horosilbar,  OHor-Silbar,  Qsrm.  Hora  Silyer;  Oomeoua  SUvor. 
Argent  muriate,  Argeut  corcd,  Ohlorura  d'argeat  -PS".  Buttermiloliera  (Erst  luenfioned  early  in 
nth  Century),  Kerargyre  Bef«i,  Tr.,ii.50I,  1S33.  Karat  ßiiiJ.,  Handb.,  606,  1845.  Argyro- 
ceratite  GhnHi.,  Syn.,  249,  1847.    Plata  Cornea  blanoa  Domsy/co,  Min.,  200,  1845.     Kerargyrite. 

Isometric.  Oljaerved  forma,  0,  I,  1,  2,  3-2 ;  f.  X,  2,  3,  5,  6,  T ;  ^o  5 
with  planes  1,  2,  2-3,  Cleavage  none.  Twins ;  compoaition-face  octEt- 
hedral.  üsually  massive  and  looking  like  wax ;  sometimes  columnai',  or 
bent  columnar ;  often  in  cruats. 

H.=l — 1"5,  G-,=5"552;  5'31— 5-43,  Domejko,  Lnstre resinous,  pass- 
ing  into  adamantine.  Color  pearl-gray,  erayish-green,  whitiah,  rarely 
violet-blue,  coloriess  sometimes  whert  perfeetly  pure ;  browQ  or  riolet- 
brown  on  exposnre.  Streak  shining,  Transparent — ^feeblj  subtranslucent. 
i'ractnre  somewbat  conehoidaL     Sectile. 

Oomp.— Ag  G=CMorine  241,  silver  'I6-3=10O.  This  eonatitution  oorresponda  witt  Klap- 
roth'3  analysea  (Beitr.,  L  184,  and  it.  10) ;  also  F.  Keld's  of  a  specimen  from  Oh^ariällo,  Chili 

Pyr-,  elc— Iq  tbe  eloaecl  tube  fuses  without  daoompoaition.  B.B.  on  oharcoal  gives  a  giobule 
oF  rastallio  ailver.  Added  to  a  bead  of  salt  of  piosphorus,  preTioualy  saturate|l  witt  oxyd  of  coppar, 
and  heated  in  O.F.,  imparta  an  iutense  aaure-blue  to  the  flame.  A  fragment  placed  on  a  atrip  of 
Kinc,  and  moisteued  with  a  drop  of  water,  awells  up,  turns  block,  aod  flnally  ia  entirely  rediieed 
to  metailio  silver,  wMoh  shows  the  metallio  lustre  on  baing  pressed  witli  the  point  of  a  fcnife. 
Insoluble  in  lütrio  add,  but  aoluble  in  ttmmonia. 

ObB,— Oocura  in  veins  of  clay  alata,  aooompauying  otber  ores  of  silyer,  and  uaually  only  in  ae 
higher  parta  of  theao  vains.  It  has  also  beeu  obserred  with  oehreona  varieciea  of  bromn  iron 
ore ;  also  with  sareral  oopper  ores,  oalcite,  barile,  etc. 

Tlie  largest  masaea,  aad  particularly  those  of  a  green  color,  are  brought  ftom  Peru,  Ohili,  and 
Mexico,  whare  it  occura  with  imtive  miver.  In  Ohili,  at  some  mines,  it  is  a  much  leaa  common 
ore  Ihmi  the  chlorobromid ;  often  cont^ns,  intiraately  mised  with  it,  native  älver  in  vecy  niinute 
grains ;  it  otwiira  at  Tres  Puutoa,  Atooama,  Ohaüareillo  near  Oopiapo,  and  etaewhera  in  Chili.  A!ao 
in  Hioaragua  near  Ocotü ;  in  Dept  of  Graoias,  Hondnraa.  It  was  formerly  obtained  in  the  Sason 
miniQg  diatriets  of  Jobanngeorgenatadt  aad  Freiheit,  but  is  now  rare ;  a  mass  weigMi^  sli  and 
tbrce-qiiarter  pouuda,  from  this  regiou,  ia  in  the  Zwinger  colleoljon  at  Dresden.  It  also  oocura  in 
the  Altai,  at  Oie  minea  of  Smeinogorak  and  Krukovskoi ;  at  Königsberg  in  Iforway ;  in  Alsaee ; 
rarely  in  Oornwall,  and  at  Huelgoet  in  Brittany.  In  NoTada,  abont  Austin,  Lander  Co.,  abun- 
dant ;  at  miues  of  Ctamstook  lode.  In  Arizona,  in  the  Willow  Springs  dist,  veins  of  El  Dorado 
caiion,  and  San  Prandaeo  dist  In  Idaho,  at  the  Poorman  mine,  in  crystals  some  half  an  inoh 
across,  mostly  eiibea  and  cubo-ootahedroas,  but  occasionally  with  othet  planes,  and  iu  twins  eon- 
sisting  of  two  interpenetrating  cubcs,  the  angles  of  ooe  projectii^  from  the  tjicea  of  the  other. 

At  Andreasbei^  in  tha  Harz,  an  earthy  rariety  ia  met  with,  oalled  by  tho  Qermana  Butterjailk 
ore  {SnäermücJierz,  Thoaige  SomMer),  which,.  aocording  to  Klaproth  (Beitc.,  i,  ISI),  contains 
silror  24-84,  ohlorioe  a'28,  alumina  SIMIS.  Funckena  descriijca  it  aa  "  weiss  und  dünn  wie  einä 
Bultermiloh  "  (Lenz  üla.,  ii.  101,  1194). 

Namad  from  itSfiut,  Äcm,  and  &fy«ii'it,3Üver^C&-aUa-gyrÜe,  the  proper  darivatiTe,  heing  ooutracted 
to  Oerargyrüe.    The  Qieek  k  becomea  o,  aa  in  other  eases. 

141.  EMBOLITH.  Chlorobrotnure  d'argent  Dumäyfai,  Ann.  d.  M.,  IV.tL153,  1844;  Berthier, 
ib.,  IV.  ii.  640,  1842.  Plata  Cornea  verde  Domeijh),  Min.,  202,  1845.  Erabolit  Breilh.,  Po^., 
liivii.  134,  1849.  Chlorobromid  of  Silber.  Chlorbromailber.  Megabromito,  Microhroinit, 
Breiih.,  B,  H.  Z)^.,  iviii.  449,  1859. 

Isometric.  Figa.  1,4,  6,7,6+7,  11.  Also  massive;  sometimes etalaetitic 
or  concretionary  at  eurface. 

H.=^l-l-5.  ö.=5-31-543,  Domeyko:  5-53,  Yorke;  5'79-5-81, 
Breitk,  Lnstre  resinous  and  somewhat  adamantine.  Color  grayiab-green 
and  asparagns-gi'een  to  pistachio  or  yellowish-green,  and  yellow,  often  dark ; 
becoming  darker  externally  on  exposure. 
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Comp. — Ä.g  (CI,  Br),  tliB  ratio  of  the  ehloriue  to  the  bromine  vaiyingintiejlnitely,  tiieyeUowiah 
varietiea  and  those  of  deeper  gresTi  colora  oonKüning  the  largeHt  proporüon  of  bromine.  Analyses : 
1,  2,  Domeyko  (Min.,  18i5,  303,  tind  1860,  212);  3,  MMec  (B.  H.  Ztg.,  xviii,  449);  4,  5,  Domeyko 
(L  0.) ;  6,  7,  F.  Field  {Q.  J.  OIi,  Soc-,  x.  239) ;  8,  Torke  (Q.  J.  Oh.  Soc,  iv.  149) ;  9,  Plattner  (Pogg., 
lixvil  134);  10,  11,  Domeyko  (L  c) ;  1 2,  lüchfer  (B.  H.  Ztg.,  xyiü.  449) ;  13,  F.  Fjeld  (1.  c);  ar- 
rangcd  in  th©  ordor  of  the  pTOportioo  of  bromid  to  chlorid  (mentioned  in  eolamn  Br :  Gl),  o 
ii^  wiüi  those  baying  the  least  of  the  brorald; 


Ag: 

Er 

Ol       Br:  Ol 

Ohafiarwllo,  pea^h/  gresn 

Tl-04 

1-92 

20-14     1  :  e 

67    Domeyko. 

10-44 

11-53 

18-03    1  :  3 

S 

Oopiapo,  mierobrormle 

69-84 

12-39 

1T-I7"   1  :  3 

Müller, 

Quülota,  peariy  green 

ti9-28 

14-30 

16-42     1  :  2 

1 5    Domeyko 

Chaöaroillo  " 

69-14 

14-63 

16-23     1  :  2 

UgMgeeea 

68-32 

16-84 

14-93     1  :  2 

Field. 

embom 

66-94 

19-83 

13-18     1  :   1 

ä 

Chili,  Greemäi  yeUota 

68-95 

19-90 

lS-15     1  :  1 

5      Torke. 

OhaSarcillo,  emöoKte 

66-86 

20-08 

13-05     

-      Plattaer. 

66'ß4 

20.09 

13-07     1  :   1 

5      Domeyko. 

"             yi^ow 

66-58 

20-85 

12-82      1  ;   1 

88 

64-19 

26-49 

9-33     1  :   0 

S      Richter. 

ei-07 

33-32 

5-00     1   :  0 

33     Fbld. 

The  jneäFOSroBifte  and  iniorBbro'mÄU  of  Breithaupt  are  onlj 
porüon  of  bromid  to  chlorid,  and  are  even  indistinot  as  vai        , 
by  indeflaite  shadings.    The  above  aumbers  for  Domeyko'a  aod  Yorke'a  analyaea  are  caloulated 
from  tJieir  BCal^menta  of  the  proportion  of  chlorid  and  hromid,  which  they  give  aa  follows : 


.3-6  D.    34-4  D.    46-8  T.    47-2  D.    49-0 

Obs. — Abundant  in  Chili,  conatitutiiig  the  priuoipal  silver  ore  of  the  mines  of  Chaiiareillo,  and 
foundalso  at  A^ua-Amai^a,  Tres-Puutaa,  Boailla,  and  at  all  tho  new  opeuings  in  tha  proTince  of 
Copiapo ;  found  also  at  Enlalia  in  Ohihuahua,  Meiico ;  at  the  tnine  of  Öoloal  in  Graciaa,  HonduraB. 

Hamed  from  ijiffikiav,  oie,  Mantiediaie,  because  between  the  chiorid  and  bromid  of  silver. 


142.  BROMYRITE,  Bromure  d'Argen 
Ann.  d-  M.,  III.  lix.  734,  142,  1841,  IT. 
Germ.  Eremit  Eaid.,  Handb.,  506,  li 
Kamm.,  Min.  Ch.,  196,  1860.    Plata  corc 


;,  Plata  Torde  Mex.,  (fr.  Meiico  and  Huelgoat)  Berlh 
i.  528.  Bromid  ofSUver;  Brom'.c  Silver  Brimsilbtr 
15.  Bromyrite  Dana,  Min.,  93,  1864  Bromai^jnt 
;a  amarillamelada  DomeyJio,  Min.,  214, 186U 


laometric.  iFigs.  1,  2,  i,  6.  Oceura  usually  in  emall  concretions  ;  rarely 
in  crystals. 

H.=2— 3.  G.— 5-8— 6.  Lustre  Bi^lendent,  Oolor  when  pure  bright- 
yellow  to  amber-colored,  elightly  greenisli ;  offcen  grass-green  or  olive-green 
extemally.     Little  altered  in  color  on  expoaure.     Sectile. 


.2-67 


57-48= 


In  the  Chilian  ore  DomByko  found  57-1  of  silver, 

Pyr.,  eto. — In  the  doacd  tube  and  with  metallic  zinc  reaota  hke  cerat^yrita.  B,B,  on  eharcoal 
emita  pungent  bromine  vapora  and  yieida  a  globiile  of  metallic  silver.  Fused  with  bi-sulphate  of 
potash  iua  matraaa  gives  oS'yelloiviah-brown  vapora  of  bromine.  Inaoluhle  in  niliic  aoid,  Diffi- 
cultly  soluble  in  ammonia. 

Oba. — With  olhor  aüver  oraa  m  tlie  diatrict  of  Plateros,  Meiico,  and  at  Bio  mine  of  Saa  Onofi-a, 
BByenteen  lea^ea  from  Zacateoa«,  assoraated  with  chlorid  of  ailver  and  carbonate  of  lead ;  alao  in 
etTStala  at  Ohafiaroillo,  Chili,  with  chlorid  of  silver,  sometimes  imbedded  iu  calcite ;  alao  at  Iluel- 
goet  in  Brittany,  with  cerai^yrite. 
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143,  lODTRITE.  lodure  d'Aj^ent  Vaaquem,  Ann.  Ch.  Fhjs.,  xidx.  B9,  1S25;  Doimyko,  Ann, 
d.  lt.,  IV.  yi.  156,  lS4i.  Plata  Cornea  amarilla  Domeyko,  Min,,  205,  1845.  lodio  Silver.  lod- 
Silber  Germ.  loiiit  Said.,  Handb.,  606,  1845.  lodjrite  Dana,  Min.,  95,  1S54.  lodargyrit 
Eamm.,  Miii.  Ct.,  IBV,  1860. 

Hesagonal.     CA  1=138°  46';  ö=0-8U38.     Obserred  planes  :   0,1,4:, 

2,1    Angles: 

0 A 2=118"  Oa^  =154°  49'         1  A 2,  pyr.,  =127°  36' 

OM—lOi   53'         ^  A^,    pyr.,:r=155    26  4a4     "     =122    13 

Cleavage ;  basal  perfect.     Also  raas&ive,  and  in  tbin  plates  with  a  lamel- 

lar  stracture. 

Soft.      G.=5-5-5-71;    5-707,  Damour;  5-504,  Domeyko;    5-64-5-6T, 

Ereitb.     Luatre  resinous  to  adamantiue.     Color  citron  and  Bulphur-yellow 

to  yellowisli-green,  aometimes  brownieh.     Streak  yellow.      Translueent. 

Plates  flexible,  sectile. 

Comp — Ag  I=IodJae  54,  silver  46  =  100.  Aualyses:  1,  Domeyko  (i.  o.)i  6,  Damour  (Aan.d. 
M.,  V.  i¥.  329);  3,  4,  J.  1.  Smith  (Am.  J.  Sei.,  IL  sviii.  374) ;  6,  F.  Field(J.  Ch.  Soc,  s.  241): 

Ag  I 

1.  Algodones        46-25        [53-75]=100  Domejko. 

2.  "  (J)  46-12  64-03=99-'!5  Damour. 

3.  "  46'52  B2'93=9B-46'  Smith, 
i  "  46-88  53'lI-99'49>  Smith. 
5.  Chaiiarrallo      45-98  5402=100  Fieid. 

•  Wlth  U'Aces  uf  cbloriDe  SDd  oopper. 

Pjrr.,  etc. — In  tha  olosed  tube  fuses  and  aasumea  a  deep  orange  color,  Ijut  resumes  its  yellow 
color  011  cooiiüg.  B.B.  on  cliarcoal  givea  ftmies  of  iodine  and  a  giobule  of  metallio  silver.  "With 
zini!  roacta  like  cerargyrite  and  bromyrita.  Fasad  witk  bisalphate  of  potaali  in  a  matraaa,  yields 
Tiolet  vapois  of  iodine. 

Oba,— -Occurs  in  thia  veins  or  seama  in  horostone  at  Albarradon,  near  Mazapil ;  in  Merico ;  at 
Algodonea,  12  leagues  from  Ooqnimbo ;  less  obnadaaüy  at  Delirio  mines  of  Ohaiiardllo,  Chili, 
where  the  cryatals  are  aometimes  half  an  inoh  broad  {Breith.,  B.  H.  Ztg.,  iviii  450) ;  also  at  Gua- 
dalajara in  Spain.  In  Arizona  at  Cerro  Colorado  mine.  Desclolzeaui  has  pointed  out  ita  ho- 
mceomorphism  with  greonockita  (Ana  Ch,  Phya.,  HL  xl.). 

144.  COCCINITE.    lodure  de  Maroürei>eiBö;  SsMii.,  Tr,,  il.5I6,18S2.    Coodnit  Sita.,  Handb., 

B72,  1845,    Mercure  iodure  Jih    lodqueokajlber  Germ. 

In  partioles  of  a  reddiah-brown  color  on  selenid  of  mercury,  adamantina  in  luatra,  et  Caaaa 
Viejas,  Mexico ;  and  supposed  by  Del  Rio  to  be  an  iodid  of  merourj'.  Bnt  Oastillo  saya  (Colagio 
de  Wm.  Mesioo,  1865)  that  spedmens  labeÜed  by  Del  Bio  contaiu  no  iodine,  and  appear  to  be 
largely  ehhirine  and  mercury,  yet  are  not  calomeL  CaatiUo  deacribea  it  from  Zitnapan  and  Cule- 
bras,  both  massive  and  in  acute,  adeular,  rhombio  pyramids,  2-6  mm.  long;  color  fine  red  (o  yel- 
low, and  sometimos  yellowish-green,  chanspng  to  greenish-^xay  and  dark  green  on  esposure; 
transparent  to  translueent  In  a  olosed  tube  afforda  a  Sublimate,  white  when  eold,  of  Hg*  Cl,  and 
leavea  a  reaiduura  whidi  ia  dull  red  while  tot,  orange-jellow  when  cold,  and  which  B.B.  turna 
aurora-red,  and  Ja  dissipated  with  an  odor  like  tbat  of  selenium. 


145.  COTÜNNITE,    Cotunnia  Mmt.  &   Oae.,  Prodr.  Oritt,  Tesuv.     Cotunnite.    Chlorid  of 

Orthoi-liombic.  /A/=99°  46',  0  Al-*=14Ö°  14';  a:h:  ö=0-5953  : 1 : 
1-1868.  Obaerved  planes :  j; -i-i,  a,  *-ä,  1-*.  ÖAl=143°6',  (9Al-i=153° 
22',  1  A 1,  mae.,=133°  23',  bracb.,  123°  58',  i-ä  A  i-l,  ov.  «,=118"  88'.  In 
acieular  crystals. 
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May  be  Bcratched  by  the  nail,  G.=5-238.  Lustre  adamantine ;  inelin- 
ing  to  silky  or  pearly.     Color  white.     Streak  white. 

Comp.— Pb  a^OhloTine  25-6,  laad  H-5=I00. 

Pyr,,  eto. — B.B.  on  cbarooal  fusea  readily,  spreadiug  out  cm  Ihe  ooal  and  Tolatilizing,  givea  a 
white  ooating,  the  inner  ei^e  of  which  Ib  tinged  yellow  from  Oxyd  of  lead ;  the  coatiag  in  R.!". 
disappeare,  tinging  the  flameazare;  with  sodagivea  metalUc  lead.  A.dded  to  a  salt  ofpbosphorus 
bead,  previonaly  saturated  with  osyd  of  oopper,  givea  the  reaotion  for  chlorine  (see  cerargyrite). 
Soluble  in  ahout  22  paris  of  bot  waler. 

Oh». — Found  hj  Monticelli  and  Covelü,  in  the  orater  of  VesuviuB,  after  the  eiuptiOQ  of  1822, 
accompanied  by  cHorid  of  sodium,  aftd  clilorid  and  sulpliate  of  oopper ;  al3o  by  ScaccM  and  Guia- 
cariäl  on  the  lava  of  1855. 

Hamed  öfter  Dr.  Cotugno  of  ITaplea.    Anglea  vecy  near  tboae  of  baidingerite. 


146.  MOLTSITE.    Bisenohlorid  Hausm., 

Inerusting.     Color  brownish-red,  light  or  dai^k,  aiid  yellow. 

Comp.— Fe"  Ol'^Chloriae  66-6,  iron  34'5=100. 

Oba.— Notioed  by  Haugmanu  at  Veaavius  ia  1819,  forming  a  broWEish-rBd  Jncrustation  on 
lavBS;  and  by  Seacölii  in  the  aameregion,  as  a  reault  of  receat  eruptioas  (ttruz.  Vbsut.,  1350-55), 
who  attributoa  Üie  yellow  color  of  the  lavaa  about  the  fumaroles  or  ateam-boles  partly  to  thiB 

The  eziBtencB  of  a  proloiMoTid  of  iraa  (Fe  Ol)  at  VesuviuB  was  announced  by  Monticelli  and 
Covelli ;  but  this  is  DOt  conärmei  by  Soacohi. 
Named  from  //öXiwis,  stain,  in  allusion  to  ita  staining  tlie  laras. 


2.  HYDROUS  CHLOKIDS. 

147.  OARNALLim.    Carnallit  K  Sose,  Pogg.,  xcviiL  161,  1860. 

!,  granulär ;  flat  planes  developed  by  action  of  water,  but  no  dis;- 
tinet  traces  of  cleavage ;  lines  of  strias  soinetimes  distinguiahed,  which  indi- 
cate  twin-eorap(ßition. 

Luatre  eliiniag,  greasy.  Oolor  milk-wliite,  but  often  reddish  from  misture 
of  oxyd  of  iron.     Fracture  eoncboidal.     Soluble.   Strongly  phosplioreseent. 

Oomp.— E  01+2  Mg  a+12  H=ft  E+f  Mg)  01+4  H^Ohlorid  of  magnesium  34-20,  cblorid 
of  potaaaium  28-88,  water  38-82— 100.  Under  a  moro  goneral  formula  (K,  Mg)  01+4  S.  Analy- 
BOB :  !,  2,  Oestea  {Pogg.,  rcTüi.,  lei) ;  3,  Siowert  (Jahresb,,  1858,  J39) :  4,  A.  Goebel  (J.pr.  Gh., 
S0VÜ.6); 

Mga    KOI  Haa  CaCl'OaS    B'e         fi 

1.  StasaRirt,  reddish    31-46     24-21     5-10    2-62     0-84    O'U    [3B-5:]=100  Oestea. 

2.  "  "  30-51  [24-27]   4-55     3-01      1-26   [0-14]   [S6-26]=10O  Oeaten. 

3.  "  white       36-03     37-41     0-23   1-14   — - — ■,  fl  36-33~38-0I  Siewert. 

4.  Mamac,  Persia        34'65     25-62 39'6T,  gaague  0-06=100  Goebol. 

The  impure  caruallito  of  the  jnine  containa  Mg  Ol  29-53,  K  Ol  21-80,  Na  Gl  1-95,  eulphate  of 
potaah  10-20,  allicate  of  magnaaia  and  alumiaa,  aand,  laiä  boraoio  add  1-20,  water  and  loas  29-32. 
The  brown  and  red  color  of  mucb  of  the  minoral  is  due  pattly  to  oxyd  of  iron,  whlch  is  in 
hexagonal  tables,  and  parlly  to  ofganio  matters  (water-plan  ts,  infuaoria,  sponges,  etc.).    Ja  auaL 
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4,  there  was  Bomo  oi^anic  substanee  present  witli  Üve  water ;  and  the  oameliaii  to  blood-red  color 
18  sliown  to  be  (bis  to  it 

Pyr.,  etc.— B.B.  fusea  easily.  Soluble  in  water,  100  parte  of  water  at  18-1&°0.  taking  iip 
64-6  parta. 

Obs. — Occura  at  Staasltart,  where  It  formB  berta  in  the  upper  part  of  the  salt  formatioa,  alter- 
naüog  with  thinner  beda  of  common  sait  and  Itieserite,  and  also  mlied  with  tlie  oommon  aalt. 
Its  beds  eonaiat  of  mibordinate  heda  of  dififerent  colora,  reddiah,  biuisli,  brown,  deep  red,  aome- 
timea  colorless.  Sylrine  ooours  in  the  carnallite.  Also  found  with  aalt  at  Maman  in  Peraiat  ICS 
richnesa  in  potassium  makea  it  Tsluable  Ibr  eiploration. 

Named  after  von  Carnall  of  the  Praasiau  mines. 

Artif. — Oeeurs  artifl(äfllly  formed  in  tlie  aalt  pana  at  Halle. 

148,  TAOHHVDRITB.    Taohbydrit  flamm.,  Pogg.,  icviü.  361,  1856. 

Massive ;  in  roundish  masses.     Two  distinct  cleavases, 
Color  yellowiäh,     Transparent  to  tranalucent.     Verj  deliquescent  ou 
exposure. 

Comp,— (Oa  01+2  Mg  Cl)+12  Ä=ft  Ca+J  Mg)  Cl+4  a=Chlorii.e  41-lT,  calcium  7-76,  raag- 
nealum  9-30,  water  41-71=100  ;  or  uuder  a  more  general  formula,  (Ca,  Mg)  Cl+4  S.  AnalysiBby 
Bammelaberg  (L  c): 

C140-34  Ca  7-46  Mg  9-51  ft  [42-G9]  =  10l) 

Pyr^  etc.— Fuaes  eaaily.  Very  Bolutile;  100  parts  of  watep  at  IS'Tä'C.  dissolviog  160'3  of 
tbe  Salti 

ObH.— From  tbe  salt  mmes  of  Staasfurt,  in  thin  seams  with  carnallito  and  kieaorite,  in 
anhydrite. 

Named  in  alluaion  to  ita  ready  deliqnesoenoe,  &om  rn^St,  gm'cft,  and  Uap,  walor. 

149.  KREMERSITH.    EiaencWorid  mit  den  OWoralkalion  Kremers,  Pogg.,  Issxiv.  79,  1851. 
Kremersit  Keiaig^  Mm.,  9,  1853. 

Isometrie.     In  octahedrons, 
Color  ruby-red.     Easily  eoluble. 

Comp,— K:a+AmCl+Fe'01'+SS:=a(J-K+iAm)Cl+FG^01'+3  ß=Cblorme  55'86,  potaa 
aium  13-33,  animoniuia  5-67,  iron  17-65,  water  8-50:=100.  Analysia  .by  Kremera  (Pogg., 
Ifrviy  79)  : 


3.  OXYCIILOEIDS. 

IBO.  MATLOCEITE.    E.  F.  Greg,  PhiL  Mag.,  TV.  ü.  ISO,  1851. 

Tetragonal.  Ö  A  W=;128''  4ä';  ß=l-2482.  Ob- 
served  planes,  0,  I,  1,  2-i'.  0  A  J=90°,  0  A  24= 
111°  50f ,  0  A  1=119°  34',  ^  A  2-i,  pyram.,=97''  58', 
ba3al,=136°  19',  lAl,  pyram.,=10r  6',  basal,  120°  < 
52'.  Cleavage ;  basal  iniporfect.  Crystals  gener- 
aily  tabular. 
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H.  =■  2'5— 3.  G,  ^  7'21,  Liiati-e  adaniantine,  occasioaally  pearty, 
Color  cleai'  yellowiab,  sometimes  a  little  greeniah.  Transparent  to  trans- 
Incent. 


Pb  Cl  65'13  Pb  0  44-30  Moisture  0-07=99-55. 

Bammelaberg  found  (Pogg.  lixxv,  141),  Pb  0  53-45,  Pb  0  46-43, 

Pyc,  etc. — Beacta  like  mendipite. 

Obs. — From  an  old  mine  oear  Cromford  in  Derbysliite,  with  pLoagecito,  Crystala  seldom  largo, 
batone  moflsuroa  two  iadies  across;  according  to  Kenngott  (Min.  Not,  Ho.  11),  1  AI,  basal,= 
121°  2',  and  2-iA3-!,  baaal  edge=130°  IT;  also,  aa  a  aublimatioa  prodiiot  at  Tesuvius  aftel 
tbe  eruption  of  1858  (ß.  Oappa,  J.  pr  Cb.,  Ixsi.  381). 

IBl,  MENDIPITB.  Saltsyradt  Bly(Salzsflure3  Blei) -Sfcra.,  Ak.  H,  Stookh.,  184,  1823;  Ed.  J, 
Sei.,  i.  379,  132*.  New  ore  of  lead  from  Mendip,  Peritomoua  lead-bacyte,  SaiA^  Molis's  Min., 
iL  161,  1825.  Muriate  of  Lead,  Chlorid  of  Lead.  Plomb  ehlorura,  pt..  Fr.  Keraane  pt.  [real 
ptoBgenite]  Beud.  Tr.,  ü  602,  1832.  Chlor-Spath  Brtüh.,  Char-,  61,  1832.  Beraelits  Zeuj/ 
«in.  Heul.,  iL  448,  1831.    Mendipit  Gloz\  Qnindr.,  604,  1839. 

Orthorliomljic  ;  Ja/=102°  36'.  Obaervod  planes,  ö,  I.i-l,i^.  Occurs 
in  fibrons  or  colmnnar  masses,  ofteii  radiated.  Cleavage  :  /  liigUy  perfect ; 
diagonal  less  perfect. 

H,=2'5— 3.  G.^T — 7"1.  Lusti'e  pearly  and  somewhat  adamantine 
upon  cleavage  faces.  Color  white,  ■with  a  tinge  of  yeUow,  red,  or  blue. 
Sti-eak  white.     Peebly  ti'anslucent — opaqne. 

Comp.— Pb  Cl  +  2  PbO=Chloridof  lead38'4,oiyd  oflead  61-6: 
(Äk.  H.  Stockli.,  1 823,  Pogf;.,  i.  272,  and  Ramm,  Ist  Suppl,  24) ;  2 
3,  Eliodiua  (Ann.  Gh.  Pharm.,  Isii.  3T8): 

1.  Mendip  Hills  Pb  Ol  39-82  Pb  0  8n-18=:ino  Borzeiius. 

a.  Westphalia  38-7Ü  6|-ä5=99-9B  Schnabel 

8.  "  S2-55  67-73=100-33  Ehodius. 

Pyr.,  etc.— In  üie  closed  tube  decrepit  t     and !   ».m  11  -w.    P.E.  on  chareoal  fusea 

easily,  and  is  reduced  to  met^lic  lead  with  1  t  f  d  pors,  giTiug  the  coal  a  white 
coating  of  Chlorid  of  lead,  the  inner  edge  fwhh  yllw&m  lyd  of  lead,  With  salt  of 
phoaphorus  bead,  previoualy  saturated  with   Ed    f     jpe        1  ra  th   O.P.  aam-e-blue.    Soluble 

Obs.—Tliia  rare  minoral  waa  foraierly  f  d  t  th  M  dip  Hdla,  u  Soraersetahire,  in  aroall 
radiated  crystallina  masaea  on  earthy  b1    k  m     ga  t  h       be       niet  with  at  Tamowitz, 

Silesia,  in  clay  in  opaijue  priamatie  cryatala      t  coi      K      V    t      ar  B  ülon  io  Weatphalia. 

152.  SOHWARTZEMBXlRaiTE.  Oiychloroiodure  de  plomb  (fr.  Ataoawa)  Bomeijlco,  Ann. 
d.  M-,  VI.v.  453,  1804.    Schwartaember^te  Dmia. 

Hhomboliedral.  In  druses  of  sinall  crystals.  Also  in  thin  aniorphons 
eruBts,  compact,  paesing  into  earthy. 

H.=2— 2"5.  G-,=:5'7,  Schwartzemb.;  6"3—6'3,  Liebe.  Luatre  adamantine. 
Color  honey-yellow,  when  pnrest ;  also  etra-w-yellow,  inclining  to  lemon- 
yellow,  sometimes  a  little  reddish.     Streak  straw-yellow.     Brittle. 

so  gives,  Pb  (I,  01)+3PbO,-with 

PbO       tbS      tbö         8b 


.ccy  Google 


Pjrr,,  etc. — Yery  fusible,  like  cerargyrile ;  ia  fusing  loses  its  color.  On  charcoal  metallie 
globuloa.  In  a  matrass  abimdant  riolet  Tapors  of  iolinü.  STo  efforveaaaaco  with  nltrie  aoid,  bot 
loses  color,  bcooming  ürst  brownisli  aud  than  white,  aad,  if  Bome  water  be  aMed,  it  diaaolTea  oom- 
plelely  on  heating. 

0ha. — Forms  cruBtB  in  galenite  at  a  mine  10  leaguea  foola  üie  port  of  Paposo  ia  the  desert  of 
Ataoama,  where  it  was  discovered  by  Mr.  Schwartierabei^. 

153.  ATAOAMITB,  Sablo  vert  cuivreux  du  Porou,  Cliaus  cuivrouso  unio  ä  im  peu  d'aclda 
muriatique  et  d'aau,  BochefmcauJd,  Baume  &  ^hwcroy,  Mem.  Ac.  Paria,  ITSQ  (pub'd  ia  1738);  ■ 
Berthollet,  ib.,  474  (note  addad  iu  1T8S).  Kupftrsand,  Sateaaurea  Kupfer,  Karst.,  Tab.,  4G,  76, 
1800.  OuiTTB muriatö K,  Tr.,  1801.  Muriateof  Copper.  Atacamit,  Salziupferera,  Blwmettbach, 
Haudb.  Hat,,  1803.  Kiipferhoraerz,  Ataoamit,  Ludwig,  Min.,  ü.  lIS,  1804.  Sinaragdochaloil 
Sav^sm.,  Handb.,  103S,  1813.  Ualoelialzit  föra'öi.,  Haudb.,  165,  1841.  Bemoliaite  B.  &  M.,  Mio., 
Üia,  18B-2,  Marcylito  Shep.,  Marcy's  EipL  Eed  Rirer,  135,  800,  "Waabiogtoa,  18B4,  Am.  J.Sd., 
II,  XKi,  206;  Dana,  ib.,  ssiv.  122,     BotaUaOkila  A.  H.  Chwrck,  J,  Ch.  Soo.,  II.  üi.  212,  1865. 

Orthorhombie.  /Al^llS"  30',  ÖAl-?=131°  29';  »:5:c=l-131:l : 
1-492.  Observed  planes:  vertical,  I,  i^,  i4,  *-ä,  *-4;  domes,  14,  1-*;  octahe- 
dral,  *-2A*-S,  ov.  ^«,=106°  34',  ^Ai-I,  ib.,=139°  4',  1-» A 14,  top^lOS" 
40',  Ja1=143''  42',  lAl,  ina:C.,=126°  40'.  ITsaalin  modified  rectangular 
priBms,aodrectangtilaroetahedronB.  Twins;  composition-face X;  consisting 
of  thi-ee  individuaK  Cleavage:  *-?  perfect,  14  imperfeet.  Occure  also  mas- 
sive lamellar. 

H.=3— 3-5.  G-,^4— 4'3;  8'7,  Breith,  Lustre  adamantine — vitreous. 
Color  variona  shades  of  bright  green,  rather  darker  than  emerald,  some- 
times  blackieli-greeii.     Streak  apple^reen.      Traaslucent — sabtran&lucent. 

Comp 3  Oufl+Ou  CaS=ö  Ön+i  Ca  Ol)  li=02yi1  of  oopper  53-6,  cMorid  of  oopper  30-2, 

(chlorine  16-0,  eopper  143),  water  16-2=100.  The  ore  of  CobiJB  (aual.  1)  aad  6otQitarA!(e(anal.  8) 
eontain  Iialf  more  of  water,  gwing  the  formula  3  OuS+Oa  Cl  S-i-3  aq..  Analjsea;  1,  Berthier 
(Aau.  d.  M.,  III.  TÜ.  D42) ;  2,  S,  Bibra  (J.  pr,  Gh.,  xevi.  203) ;  4,  5,  P.  Keld  (J.  Oh.  Soo.,  tu  193) ; 
6,  MaHet  (Ramoi.,  5th  Suppl.,  57) ;  7,  8,  Church  (J.  Ch.  Soo.,  II.  iii.  31,  213) : 


Gl 


Cu 


Ott 


Oopiapo 


1493  5000  13'38 
U'üB  B2'64  13'33 
52-40     14-1 


14-! 


■6-46 


31'75=100  Berthier 
19-17  =  100  Bibra. 
18-53=100  Bibra. 
-79  Pield. 


Chffi 

Comwall 

BoiailoiMte 


i8'85  Hallet. 


=  103-36  Church. 


56-24 
16-33  65-94  1454 
15-20     54-32     13-57 

14-51      66-25      

Anal.  4  eorrespouds  to  Ou  Ol  28-22,  Ou  53-90,  S  17-79 ;   and  5  to  Cu  C!  28-35,  Ou  53-62,  fi  18-00. 
Per  otber  aualyaes  see  Ulex,  Ann.  Oh.  Pharm.,  liir.  361. 

Pyr.,  etc. — In  the  closed  tube  gires  off  mach  water,  aud  forma  a  gray  aublimate.  B.B.  ou 
charcoal  fuses,  coloriug  the  O.P.  azure-blue,  with  a  green  edge,  aud  giviiu;  two  ooaliags,  oae 
browniah  aud  the  other  grayish-while  ;  contiuued  blowiug  yielda  a  globale  of  metallio  oopper ;  the 
coatiags  touohed  with  läie  E.F.  volatiliao,  coloring  the  flame  aaure-blue.  In  aoids  eaaily  aolublo. 
Obs.  This  spedea  was  origiaally  fouad  iu  the  atate  of  aaud  iu  the  Ataeama  proviuoe,  northani 
part  of  r'hilL  It  oconre  in  diEferent  parta  of  Chili,  eapeoiaily  at  Los  Remolinos ;  alao  iu  veins  in 
the  iistriot  of  Tarapaoa,  Bolivia ;  at  Tooopilla,  1 6  leaguea  north  of  Cobija,  an  imporaut  loealily, 
u  BolTia;  with  malaohite  iu  South  Australia;  at  the  estraordluary  malachite  localityiu  tho 
Sarra  do  Bemhe,  near  AmbriE,  on  the  weat  ooaat  of  Afrioa;  at  the  Bstrella  mine  in  aonthem 
SpaiQ  at  St.  Justin  Comwall,  in  orustaandstalaotitictubea.  Botallackiteoccaraatthe  Botallack 
rame  Comwall,  ia  thin  craata  of  miuute  interladng  cryatala,  doaely  invoating  killas ;  Bchwarzen- 
b  rg  m  S^tony;  alao  supposed  to  iusest  aome  of  Üie  lavas  of  Vesuvius,  bnt  questioned  by 
öcaool  1,  Ihe  mineral  so  eallod  being  a  basio  sulphate  (Mem.  Incead.  Tesur-,  1 855). 
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It  13  somGtimea  ground  up  in  Chili,  and  sold  under  the  name  of  ArsetiiUo  aa  sand  for  letters. 

Marcyläe  of  Sbopard,  es  originallj  described,  was  an  impura  atacamite  of  &  biack  color ;  a  trial 
afforded  Shepsrd  ooppar  54-30,  Oaad  Ol  39*20,  S  yäO.  G.=4— 4-1.  IVom  tüio  soutli  part  öf  the 
Red  River,  near  Üia  Wachita  Mts.    (See  further  imder  Melacooite,  p.  137.) 

1B3A.  TALLINGITE.    A.  K  Chwrch,  3.  Ch.  Sog.,  IL  ÜL  213,  1865. 

In  thin  erusts,  eonsiating  of  irregulär  aggregations  of  minute  globulcp, 
appearing  botryoidal  uiider  the  microscope.     öubcrystalline. 

H.=:3,  G-.=3-5  (approximate),  Color  biight-blue,  mclinmg  to  gi'een. 
Streak  wliite.     Subtranslneeiit.     Fragile.     Hygroacopic. 

Comp. — i  Ön  fi  +  Cu  Ol  fi+3aq  =Chloridof  copper  22-55,  ojtyd  of  copper  fi3'29,  water  24-15= 
100;  ot  ehlorine  I1'91,  oxyd  of  copper  tie-Sll,  water  24-X6=102-67.  Churah  (J.  Oh.  Sog,  IL  iji. 
^J)  obtained  Öu  66*24,  Ol  11*33,  wbidi  correspoads  to 

Ol  11-33         Cu  B3-57         Cu  10-11         S  2499=100. 

In  anotlier  blue  Corawall  mlneral  Churoh  fouad  (ib.,  213)  Oryd  of  copper  6'?-25,  cMorine  8*13^ 
water  26-56=103-54;  which  givea  the  forraula  Ö  Öu  fi-HCii  CI  S+S  aq^Oxyd  of  copper  67-25, 
ehlorine  0-58,  wfltcr  26*13=  lul-86.  Ciiuroli  says  the  leas  hydrated  copper  sulphates  aadchlorida 
are  green,  the  more  hydrated  blus. 

Pyr.,  etc. — In  vaeuo  loaea  hygroacopic  water,  remainii^  blue.  At  100°  C.  rapidly  becomcs 
greeo,  losing  considerable  water,    Inaoluble  in  water,  tut  eaaily  solnble  in  dilute  acida  and  in 


Oba. — OccurB  at  the  Botallack  mina,  Cornwall.  Wamed  aftor  R.  Talling,  of  Lostwithiel,  by 
whom  the  mineral  waa  collccted. 

Artif. — A  aimilar  Compound  has  been  formed  bj  Kane,  and  by  Graham,  by  the  action  of  water 
on  H"  H'  Cu  Ol;  ita  focmula  is  4  Öu  S-l-OuOl'  +  aq. 

154.  PBBOYUTE.    M.  J.  SrooM,  Phii.  Mag.,  ni.  xssvi.  131,  18B0. 
leometrie.     In  minnte  eubes.     Observed  planes  :   0,  1,  I,  i-2. 
H.=2-5.     Oolor  sky-blue.     Streak  similar  to  the  color. 
Comp. — AcGordit^  to  Perey,  contains,  boa 
Oiygen,  with  Pb  :  Ol  :  Ou=2-66  ;  0-84  ;  0-77 
+(Cu01  +  CnO)  +  aq. 

PSTT.— In  the  olosed  tube  yields  water  and  odorleaa  fumes.  B.B.  tingea  the  flame  green  with 
blue  on  ths  edges.     With  borai  reaots  for  copper. 

Obs. — Found  with  gold,  and  euppoaed  to  be  öom  Sonors,  Mesieo. 


APPENDIX  TO  CHLORIDS,  BKOMIDS,  JlSD  IODIDS. 

155.  CHLORID  OS  ilAGNESIÜM.     159.  CHLOßlD  OF  MASGANESE. 

Oldorid  of  magnesium  and  ohlorid  of  manganese,  according  to  Scacchi  (Mem.  Incend.  Tesuv., 
1855),  probably  oecur  in  Öio  saline  fncruBtations  formed  at  the  eruptionof  Vcsnviusiu  1865.  Tbe 
Bupposed  existencB  of  the  manganesian  chloiid  was  aaoertained  bylieaiing  tlie  ornat  with  distilled 
water  aud  testing  with  ferrooyanid  of  potaasinm,  when  a  white  precipitate  was  thrown  down, 
which  acquired  ailer  a  while  a  päla  rose  tint ;  and  also  in  othcr  ways. 

157, 158.  IodidopZiko. — BROMro  op  Znjo. — Todine  and  bromine  are  atated  by  Mentüel  to  occur 
along  with  a  oadmiferous  Eine  in  Silesia,  and  henee  it  is  inferred  that  iodid  and  broraid  of  ainc  esist 
in  nature,  though  not  yet  distinguished. 

Boaides  the  preceding  apeciea,  the  following  alao  oontain  cMorino :  Sodalite  and  Pyrosmalite, 
and  aome  Heplielile,  Hosito,  and  Miea  among  silioatas;  some  Apatite  among  pliosphates; 
Boradte  amongborates;  Phosgenite  an —  --' "^-- 
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IV.   FLUOKINE  COMPOUNDS. 


1.  AJSTHYDROUS. 

I.  FLUORITE  GfROüP. 


2.  FLÜELMTB  GEOÜP.    Coutam  Aluminum. 

IG 3.    FUJELIITE 

3.  CßYOLITE  &EOUP.     Oontaiii  Alumimim  and  Sodlum  or  C^um. 


2.  HYDROUS. 

3Ä     170.  Geaeesütite   Ca'F  +  Ai'F=+4fi 


159,  FLUORITB  or  FLUOR.  Fluores  lapidoa  gemmarum  aimilea  scd  minua  duri — qui  igais 
caloro  liqueacimt  [wliencB  he  derivea  the  name] — Colores  varii,  jucundi,  (1)  rubri,  (2)  purpurei 
(Tulgo  ameüiysti),  (3)  eandidi,  (4)  lutei,  (6)  cineracei,  (G)  Bubnigri,  etc.  [with  mentiou  also  of  its 
useasafluiiDameltingJ,  .d?nc,  Berm.,  458,  1529;  Gerai.  Müsse  id.,  Interpr^  464,  1646.  Wuor 
mineralia  Stolbei^cus,  Lithophosphorus  SuHensis,  Woodmxi/rd,  Cat.,  I'7ä8.  Glaa-Spat,  Spatum 
Titreum,  Wall,  64,  lt4T.  Muaa,  Fluaaspat,  Glasspat,  Crtmsl.,  93,  1758.  Flusaaurea  Kalk 
Soheele,  Ak.  H.  Swckii.,  1771.  Gabt  fluorata  Bergm.,  Sciflgr.,  1782.  Späth  fuaible,  Spaläl 
yitreux,  de  lAsle,  Orisii.,  1713,  1133.  Fluorite  Napüme,  Miu.,  Sl3, 1797.  Flnor  Spar,  Fluate  of 
lime,  Fluorid  of  Calcium;  Ttdg.  Derbyahire  Spar,  Blue-Join.  Chans  flufltee  i^i-.  Fluarine 
Beüd.,  Tr.,  ii.  SIT,  1832.    Liparit  Gteat,  Syn.  282,  1847. 

Tör.— Chlorophane  (ft.  Kertachinak)  Th.  De   Grolthaas;  Delamcth.,  J,  de  Phjs.,  slv.  898, 
1794.    Batofkit  Mscher,  John  Gh.  Unters.,  "ri.  232,  1812, 


Isometric.  Obaerved  planes :  ö ;  J;  1,  2,  3  ;  ^2,  i-S,  -i-^,  i-| ;  2-2,  3-3, 
S-l- ;  ^2,  Y'h  ^-V-!  74,  ^f~^.  I'igs.  1  (common),  2  to  8, 10, 11, 16, 18,  elmi- 
lar  to  2i  planes  1,  and  3-3),  36.  Cleavage  :  octahedral,  perf'ect.  Twins ; 
compoäition-face,  1,  f.  50  ;  also  f.  139,  in  whieh  the  composition  ia  parallel 
to  each  octahedral  faee.  Massive.  Karely  eolumnar;  usually  granulär, 
eoarso  or  fine.  Cryatals  oflen  having  the  surfaees  made  up  of  smäl  cubcs, 
or  cavernous  with  reetangular  cavities. 
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H:.c=4.  G.=3-01— 3-25  ;  3-1800— 3-1889,  Kenngott,  from  43  spedmena, 
the  mean  3-183.  Lustre  vitreous ;  somotimes  Bplendent ;  usTiallj  glimmer 
ing  in  the  maasive  Tarieties,    Color  white,  yellow,  green,  rose  and  crimson- 


red,  violct-blue,  sty-blue,  and  brown:  wintj-yellow,  gieenish  and  violet 
blue,  most  common ;  red,  rare.  Streak  white.  Transparent — anbtranslu- 
cent.  Brittle.  Praeture  of  fine  ma^ive  vai'ieti^  flat-conchoidal  and 
eplintery.  Sometimea  presenting  a  bluish  fluorescence  Phu'tphojesees 
when  heated. 

Comp.,  Var.— Fluorid  of  calcium,  Ca  !P=Plaoriiie  48-7,  ealGiam  61-3=100.  Eeraelius  found 
0-6  of  phoaphate  of  lime  in  Üie  spar  of  Dorbyahire.  The  presanca  of  chlorine  (or  muriatie  acid  in 
olä  chemiatry)  was  deteoted  early  tj  Sjheete.  Kersteu  found  it  in  fluor  from  Marienbci^  and 
I^eiberg.  The  bright  colors,  aa  ehowa  by  Keaugott,  are  lost  oa  heating  the  miueral;  they  are 
attributed  co^nly  to  diffewot  hydrocarbon  Gomponuds  by  Wyrouboff  (BulL  Soa.  Ch.,  II.  t.  334, 
1866),  the  orystaUization  haviug  taken  place  from  aqueoua  solutiou. 

Var.  1.  OrämmTi;  (a)  eleavable  or  orystallized,  veiy  varioua  in  colors;  (6)  coarse  to  fine 
gramäar ;  (c)  earthy,  duU,  and  souietimeB  very  soft.  A  soft  earthy  variety  from  Batoffcaj  Eussia, 
of  a,  laveuder-blue  color,  is  the  ralofJdie. 

Tha  flGely-ooIored  fluors  have  baen  called,  accordiug^  to  their  eolore,  ftdse  raby,  topaz,  emer^d, 
amethyst,  etc.  The  colors  of  Üie  phospboreacent  light  are  varioua,  and  are  iadepeudant  of  the 
axAual  oobr;  and  the  kind  affording  a  grean  color  is  (d)  tha  (Moropfamt  (fr.  x^''9^^y  green,  and 
ipalray,  I  oppem-)  or  pyro-e^n^mld. 

Breithaupt  obt^nad  for  fluor  Gr.=3-01T,  fr.  Aiston  Moor,  Ciimbarland,  white;  3-170,  Buba, 
blue;  8-176,  ib.,  while;  3-171,  fr.  Sibaria,  blue;  3183,  ib.,  white;  3'166,  fr.  near  Marieuhei^, 
green;  3-172,  ib.,  blue;  3-169,  fr.  BöBenbroan  in  ToigÜand,  graen;  3-186,  ib.,  blue;  S138,  ib^ 
white;  3-185,  fr.  Oomwall,Suoreso6nt;  3-188,  fr.  Switaerland,  roae-red;  3-193,  &.  naar  Trelbarg, 
green ;  3-255,  fr.  Masico,  emerald-green  transparent  oet. ;  3-324 — 3-357,  fr.  Sibaria,  Ticdet-blne. 

2,  ÄntosoTiile  of  Soböubain.  The  dark  Tiolet-blue  fluor  of  WdUendorf,  Eavaria,  afforded  Sehröt- 
ter  003 p,  c.  of  oaone,  whioh  Sohönbein  (J.  pr.  Ob.,  lüsiH.  95,  Ixizix.  7)  showed  to  be  aniozone, 
whence  his  name  for  this  variety.  Its  stroi^  antozone  odor  is  said  oflen  to  produce  headache 
and  Tomiting  in  the  miners.  Sctafbäutl  statea  (Ann.  Ch.  Pharm.,  xlvi.  344)  that  this  fluor  con- 
teins,  Nitrogen  0-03073, bydrogea  0'00584, oarbon  0-0365,  chloroua  aoid  008693.  But  Wyrouboft 
diseredits,  in  part,  his  resulta ;  he  bimaelf  obtained  Oarbon  0-0170,  hydrogen  O-0O38,  with  ä1 
0-0180,  ¥e  0-0032,  fe  0-0025,  Gl  0-0071.  Wyrouboff  attributes  the  various  oolora  to  Compounds 
of  carbon  and  hydrc^n,  derived  from  a  al^ht  infnalon  of  oiganio  matters  in  the  solvent  waters  ; 
he  found  (BulL  Öoa.  Gh.,  II.  y.  334,  1866)  tiiat  the  blue  and  yiolet  colors  ehanged  to  purple  on 
haaling,  and  snpposea  that  two  C  H  substances,  a  blue  and  a  led,  wwe  präsent,  the  former  more 
volatile,  and  Uierefore  leaving  the  oolor  reddish  after  partial  heating. 

Pyr.,  etc. — In  tha  olosed  tube  deorapitatea  and  phosphorescea,  B.B,  in  the  forceps  and  on 
eharcoal  fusea,  coloring  the  Same  red,  to  an  euamel  which  reacta  aikaline  to  test  paper.  With 
soda.  on  platinum  foil  or  charcoal  fusea  to  s.  dear  bead,  becoming  opaque  on  oooling ;  with  an 
excess  of  soda  on  charcoal  yielda  a  reaidue  of  a  difflcultly  fusible  enamel,  while  moat  of  tho  aoda 
sinka  into  tha  coal ;  with  gypsuia  t\iaas  to  a  tranaparent  baad,  becomii^  opaque  on  cooling. 
Fused  in  an  opan  tube  witb  fused  Salt  of  pbosphorus  givea  Uae  reactjon  for  fluorina,  Treatä 
with  sulpJiurie  acid  glves  fumea  of  hydrofluoric  acid  wMeh  etch  glass. 
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is  obtained  from  ihe  coarselj  powdered  spar  below  a  red  teat.  At  a  bigli 
tpmpcrature  it  oeases,  but  ia  partially  reatored  by  an  electric  discharge. 

Obs.— Sometiiaes  in  beda,  but  generally  in  reins,  in  gneisa,  mica  slate,  ulay  slafe,  an.d  also  in 
liraeBtoDes,  both  ccystaUins  and  nnoryat^iUins,  and  Bandstones.  Oflen  oocura  aa  the  gangue  of 
metallio  ores.  In  Ö:e  NorÜi  of  England,  it  is  the  gangue  of  the  lead  Teins,  wliioh  intersect  the 
coal  formaDioo  in  Northrnnberland,  Cumberland,  Durham,  and  Torksbire ;  the  Cnniberlaad  fluor 
oßen  oonlains  dropa  of  fluid  within,  eapedally  the  green  variety  (Greg  and  LettBom).  In  Dorby- 
ahire  it  ia  abundant.  and  Diso  in  Coniwall,  wbere  the  Teina  intereect  metamorphic  rocts.  Common 
In  tiie  mining  disErict  of  Saiony;  üne  near  Kongaberg  in  Notway.  Id  the  dolomites  of  St. 
Ooljiard  it  occurs  in  pink  octabedcona ;  at  MUnatertha!  in  Baden  in  Seali-red  hexoctahedrons. 
It  has  been  detected  In  cancel  coal  by  Prof.  Eogera, 

In  Maine,  on  long  laland,  Blue  Hill  'Bay,  in  veina.  In  K  Hampshire,  at  N.  viUage  of  West- 
moreland,  2  m.  S.  of  roeeting-houae,  white,  green,  pwrple,  eonatituting  a  yein  in  qnarta ;  at  the 
Notct  in  the  White  Mts^  green  od,  in  q^narla,  rare.  In  Termoni,  at  Putney,  in  green  cnbes.  In 
Massachjisetts,  at  the  SouHiampton  lead  mine.  In  dmjtedwut,  at  Tmmbull,  the  chlorophane  var., 
with  topaz,  in  two  reins,  each  1 8  f n.  widp,  in  gneias ;  at  Plymouth,  in  octahodral  and  dodecahe- 
dral  erystala;  at  "Willimantic,  purple,  in  avein  in  gneiaa,  and  alao  sparingly  at  the  topaa  vein;  at 
ÜiB  Middletown  lead  mine.  In  New  Yorh,  in  JefferSon  Co.,  at  Musoolonge  lake,  formeily  abundaut, 
in  gigaatio  oubea,  aometimes  modiflod  (üg.  138),  of  graas-green  and  pale-gruen  ahadea,  in  granalar 
liraeatone ;  in  St  Lawrenoo  Co.,  at  Eosaie  and  Johnsburgh,  rarely  in  flne  rayatala ;  at  Lockport, 
occaaionallj'  in  ciibea,  with  aelenite  anä  celestine  in  llmeetone ;  also  aimUarly  near  ßocheater  and 
Manliua ;  Amity,  in  thin  aeams,  with  apinel  and  tourmaline.  Tn  A'no  Jersey,  near  the  Franklin 
Furnaee.  In  T¥gm,ia,  near  Woodstoek,  in  limeatone ;  on  the  Potomac,  at  Shepardatown,  in  white 
limeahHie.  In  lUmois,  Gallatm  Co.,  for  SO  m.  along  Üie  Ohio,  10  to  15  ra.  below  Shawneetown, 
and  at  other  plaees,  dark  piirple,  ofton  in  large  eryatals,  in  carboniferona  limestone,  with  gaJenite, 
and  tkrough  the  aoil.  In  Caiiforaw,  at  Ht.  Diablo,  rare  in  white  oubea.  In  Ariaona,  in  OasUe 
Dome  diät.,  white,  pink,  green,  porple.  In  Nova  ScoUa,  at  Mabou  harbor,  green.  Fear  Lake 
Superior,  a  few  milea  ftom  the  U.E.  cornor  of  Thunder  bay,  in  largo  violet  cubea  on  amethyati 
ftfforditg  magnificent  apecimena. 

Alt — Flnor  apar  ia  sligMly  aoluble  in  wateia  oontaining  biearbonate  of  lime  in  aolution.  The 
alltaline  carbonatea  decomppae  il,  producing  oarbonate  of  Urne  or  calciie,  and  a  subaequent  change 
of  the  (ialoite  may  prodnce  other  forma  of  paeudomorpha.  Fluor  spar  ocours  clianged  V3  qoartz, 
by  aubatitution,  and  alao  to  limonite,  hemaläte,  lithoDiarge,  psilomelane,  calamine,  amithaonite, 

160,  YTTROCEEITB.  Ytttocerit  Gakn  tfc  Bei'^lius,  Afh.,  iv.  18U.  yttrooererit  Lemih., 
Handb.,  513,  1826.  Tttria  fluatee  Fr.  Pluate  of  Oerium  and  Tttria.  YtteräusaapaÜi,  Pluaa- 
yitrocalcit,  Germ.    Tttrocaldt  (Hock.,  Syn.,  283,  1847. 

Ma^ive ;  ci'jstalljne-granular  and  earthj.  Cleavage :  in  two  direetionp 
inclined  to  one  anotiier  108°  30'. 

H.=4— 5.  G.=3'447,  Berzeliua.  Lnstre  glistening;  vitreous— pearly. 
Color  violet-tlue,  inclining  to  gray  and  white,  often  white;  sometimea 
reddish-ljrown.     Traettire  uneven. 


4t-63  18-al  9-11  25-05 

BO-OO  16-45  8-10  25-45 

Pyr.,  eto. — In  the  cloaed  tube  gires  water.  B,B,  on  chareoal  aloneinfnaible;  wilhgypsum 
the  yttroeerite  of  Finbo  fuaes  to  abead,  not  tranaparent,  and  that  ofBroddbo  iainfusibie.  With 
the  throe  fluxea  the  Finbo  mineral  behares  lilce  fiuor  apar ;  the  glasa  is,  however,  yellow  in  the 
oiydiaing  flamo  aa  long  aa  hot,  and  becomes  opaque  sooQsr  than  the  giaaa  giTen  by  flnor  apar. 
In  a  pidveriaed  State  it  diaaolToa  completely  in  heated  muriatio  acid,  forming  a  yellow  aoluHon. 

Obs. — Oooura  sparingly  at  Finbo  and  Broddbo,  near  Fahlnn  in  Sweden,  imbedded  in  qnarta, 
and  aaaociated  wifi  albite  and  topaz.  Alao  at  Amity,  Orange  Co.,  N,  T. ;  in  Maaa.,  probably 
Woroester  Co. ;  at  Mt.  Mica,  in  Paria,  Maine.  The  Amity  mineral  haa  been  esamined  by  J.  B. 
Tescharaaoher.  The  Masaachuaetta  mineral  afTorded  Dr.  0,  T.  Jackson  (Proo.  H"at.  H.,  BoatT  1844, 
166)  lime,  yttria,  oiyd  of  oerium,  with  aome  Äl,  Ve,  and  §i,  and  a  loss  of  19'4.  The  mineral  ia 
mixod  with  fluoiite  in  {he  vein,  and  probably  the  apecimen  analyaed  waa  not  puro  i)-om  it. 
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regulär  ootahedron. 

161.  FLUOOZRITB.  Neutralt  flussspatsajradt  Cerium  Bera.,  AfL,  vi.  56,1818.  Neutrales 
flusssauwa  Cefer,  Pluascerium  eeriumfluat,  Oerin.  Neutral  Huata  of  Cerium.  Corium  fluat^ 
Ft.    Fluoerma  Bund.,  Tr,,  ii,  619,  1832.    Fluooorit  Haid.,  Handb.,  500,  1845. 

Hexagonal.  In  hesagonal  prisms  and  plates.  Cleavage :  Ijasal  most 
diatinct.     Also  massive. 

H.=:4— 5.  G.=4'7.  Luatre  weat,  Color  dark  tile-red  or  almoat  yel- 
low ;  deeper  when  the  mineral  is  wet.  Streak  white,  or  slightly  yellowish. 
Subtr  an  elucent — opaque. 

Comp.— Ca  r  +  Ce'  ^\  Berzeliua,  who  obtained  in  aa  aualysis  (1.  c.)  Se  82-S4,  "^  1-12. 

Pyr^  etc.^ — ^In  the  cloaed  tube  jields  water,  and  at  a  tigh  temperature  cjoirodea  the  glaas ;  the 
■water  containa  fluorine,  and  linges  Brazil-wood  paper  yellow ;  the  aasay  ehaagea  from  yellow  to 
wMte  by  heat.  B.B.  on  charcoal  mfusible,  but  darkena  in  colop.  Wiüi  Boda  it  is  not  dissolTed, 
but  dmdes  and  Bwolla  up ;  the  soda  is  absorbed  by  the  oliajrcoal,  and  leavos  a  gray  masa  on  the 
Eurface. 

ir  Fahluo,  in  Sweden,  imbedded  in  quartz  and  albite, 

163.  Fluooebinb. — (Basiak  flusaapatBayradt  Cerinm  Sera.,  Afh.  vi.  6i.  Basisches  Pluoroeriuni. 
Baaie  flucorine.  Baaicerine  Bevd.  Pluocerine  Saitsia.,  1841.)  laometric?  Suppoaed  to  ahow 
traoea  of  the  rhombic  dodecahedron  ;  uaually  massive.  H.=4-6— 5.  Luatre  vitreoiis  or  resin- 
ons.  Color  a  fine  yellow,  witll  some  red,  and  when  impure,  brownish-yellow.  Streat  yellow, 
brownish.     Subtraualucent  to  opaque.  " 

Pormnla,  Ce'  S"+3  (0°  0'+fi}=Geriam  ll'S,  flnorine  lO'fl,  aeaquioxyd  of  cerium  6S'4,  water 
6-1  — 100.  Berzeliua  obtained  in  hia  aualyais  (1.  c.)  Se  84'20,  and  II  4'95,  and  deduced  as  ita 
composition  Ce  P  +  3  Ce  fl, 

B.B.  on  charcoal  iofusible,  at  a  low  red  heat  appears  almoat  blaok ;  ou  oooling-  it  bocomes  dark 
brown,  clear  red,  and  finally  yellow.    With  the  fluzes  hehaves  like  fiuocerjte. 

Fron]  Finbo,  with  fluooerite. 

A  minoral  from  Bastoäs  afforded  Hiaiogor  (Ak.  H.  Stociih,,  1838,  189),  Seaquiosyd  of  Ca  (and 
la)  S6-43,  fluoridibid.  5015,  wat«r  13-41,  whioh  eorresponds  to  the  foraiula  Ce'F'  +  Ce'0'+4B, 
Hamed  Bashuesüe  by  Huot,  Min.,  i.  aa6,  1841. 

iii.  242,  1S24.   Fluate  of  AJumine,  Fluorid 

Orthorhombic ;   in  acute  rhombic   octahedrone  with  ti'uncated   apex. 
lAl,  pyrain.,=109''  6',  82°  12',  and,  basal,  144°;  7a 7=105°  nearly. 
H.^3,     Lustre  vitreoiis.     Color  white.     Transparent. 

Comp.— Fluorine  and  aluminum,  aecording  to  Wollaaton. 

Ol».— Fluellite  ia  a  rare  mineral  found  at  Stenna-gwyn,  in  Cornwall,  in  minnto  cryatala  on 
quartz,  along  with  wavehito  and  uranite, 

164.  CRYOLITE.  Chryolith,  Thonerde  mit  Huaeaure  AbMgaard,  Soherer'a  J.,  ü.  502,  1799  ; 
d'Ändrada,  ib.,  iv.  ZI,  1800,  Kryolith  Eiwst,  Tab.,  28,  73,  1800;  id.  (with  aual.)  Klapr.,  J.  da 
Phya.,  IL  473,  1800,  Beitr.,  iii.  207,  1802  ;  Vauq.,  Ann.  Oh.,  xxxvii.  89,  1801,  Alumme  fluat^e 
aleahne  M.,  Tr.,  ü.  ISOl.    Cryolite.     Bisstein  tfej-m. 

Orthorhombic ?  IaZ=88''S0' to88°,0 /\I-l=nb°51';  a:  5  :  c=l-3789  : 
1:1-0265.     Observed  planes  as  in  the  %ures.     ÖA 14=  126"  40',  Oa1= 


.ccy  Google 


FLUOKIDS.  127 

117"  30'.  Prisma  often  a  llttle  tapering,  and  marbed  with  striie  parallel 


Iges  Ill-l, 


\  I/\,  as  in- 


to  tlie  edges  1 1\\  and  sometimee  e 
dicated  by  dotted  lines  mm)  in  fig,  130, 
Twins :  composition-face  I,  reSnter- 
ing  angle  JA  J=  177°,  f.  131 ;  no  reen- 
tering  angle  or  apparent  siiture  on 
plane  0.  Gleavf^:  basal  perfect; 
diagonal  less  80.  Massive,  cleavable. 
H.  =  2-5.  G.  =  3-9  —  3-077,  fr. 
Greonland;  2-95  —  2-96,  fr.  Miask, 
Durnef.  Lostre  vitreous ;  slightly 
pearly  on  0.  Oolor  snow-white ; 
ßometimes  reddieh  or  brownish  to 
brick-red  and  even  black.     Sabtrana- 

parent  —  translucent.      Immersion   in  water  in  rea'i&   the  tiinspiioncv 
Brittle. 

Comp.— 3  Wa  F+Al' P'^Älumimim  13-0,  sodium  32-8,  fluor  u  ri*»  — 10>  An  «  8  1 
Klaprotli  (L  c.)  ;  2,  BecaeEua  (At.  H.  Stookli.,  315,  IS23)  ;  3,  Cliodnef  (^  erb.  Ges.  Mm.  St.  Pet., 
184B-46,  319);  4,  Dunief  (Pogg.,  lixsiü.,  58S); 
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13-41 


26-8    Klaproth. 

32-93  Berzelius. 

S2-'!l,  Stn,  Mg  0-83  Ohodnef. 

32-31,  Hd,  Pe  0-B5  Duraef. 


Pyr.,  eto. — Fuaifale  in  the  flame  of  a  oandle.  B.B.  in  the  open  tuba  heated  so  that  the  flame 
enters  the  tube,  gives  off  hydrofluoric  add,  etching  the  glaaa;  the  waler  which  oondensea  at  the 
uppor  end  of  the  tube  reaeta  forfiuorinewithBrazU-woodpaper.  In  the  forceps  fuBes  varyeasily, 
Doloi'ing  the  flame  yeUow.  On  charooal  fuaaa  oasily  to  a  eloar  bead,  which  on  cooling  becomea 
opaque  |  alter  long  blowlng,  the  aasay  Bpreads  out,  the  flnorid.  of  sodium  is  absorbed  by  the  ooal, 
a  Biiffooating  odor  of  fluorine  ia  ßiven  off,  and  a  crust  of  aJumina  reroaina,  which,  when  heated 
with  cobalt  Solution  in  O.F.,  giTes  a  blue  color.  Soluhle  in  sulphuric  aoid,  with  evolntion  of 
hydrofluoric  aoid. 

Ob». — Oecura  in  a  bay  in  Arksut-fiord,  in  West  Greeoland,  at  Eyigtok,  about  12  m.  from  the 
Danish  aettlement  of  Ar^ut,  where  it  oonsötutea  a  large  bed  or  vein  in  gneias,  and  contiana 
galenite,  aphaJerite,  siderile,  pyrite,  arsanopyrite,  fluorite,  columbite,  cassiterite,  all  often  in  flne 
orystala.  The  expoaure  of  the  crydite  is  about  300  feet  in  Ungth.  It  is  ahipped  in  !ai^  quantitiea 
to  Europe,  and  to  the  United  States  (Pennsylvania),  where  it  ia  uaed  for  oiakii^  aoda,  and  aoda  and 
alumina  salts ;  alao  of  late,  in  PennayWania,  for  the  mauufactnre  of  a  white  glaas  which  is  a  very 
good  hnitation  of  porcelain.  It  haa  also  bean  used  for  the  macufacture  of  aluminura.  The  flrat 
Bpeoimens  of  cryolite  cams  through  Denmarfc  fram  Greenlaod,  aod  the  earhest  notice  of  it  was  by 
Schumacher  in  the  Abb.  Nat.  Gas.  Oopenhagen,  iv.  1795.  The  looality  waa  deseribed  from 
personal  Observation  by  Gieaeck^  in  Ei  Bncya,  x.  97,  aud  Bd.  Phil.  J.,  vi.  141,  1823 ;  and  re- 
eeatly  by  J.  W.  Taylor  in  the  Q.  J,  G.  Soc,  sii.  140.  Taylor  atatea  that  the  cryolite  ia  not  white, 
oioept  within  10  to  15  feet  frora  the  surfaos,  and  that  below  thia  it  beeomes  dark-colored,  and 
even  black.  He  attributea  the  bleaching  above  to  the  heat  of  two  trap^dykea;  but  as  the  dykea 
are  aot  in  contact  with  the  cryoUta,  and  the  eridenca  is  not  elear  that  they  ever  overlaid  it,  thia 
cauae  may  be  qnestioned.  The  contained  orea  and  other  nrinerals  ara  most  abundant  near  the 
jimetion  with  the  gneiss. 

Dr.  Hflgemann  deaotibed  the  crystala  (Am.  J.  So.,  IL  xlii.  368)  as  octhorhombic.  The  author 
obtainod  tbe  above  f^res  ftom  apadmeas  kindly  fimiahed  by  Dr.  H.  They  occur  implanted  on 
the  masaiye  ci-yohte.  The  twin,  by  the  abaenee  of  a  reenteriag  angle  on  plane  0,  appears  to 
prove  that  the  form  Js  orthorhombic  and  not  oblique.  Tet  Deaeloiaeaus  States  that  the  optioal 
characters,  as  obsarved  bj  him,  iudicata  a  monoolinic  form.  Owing  to  the  atriaüons  of  the  orya- 
tala  and  their  minuteneas,  Üie  meaanrements  of  tha  author  were  not.  very  aatisfactory.  O  M-iS, 
in  front,  gave  126°  40'  (5  measucementa  126°  80'— 136"  40',  and  thrae  of  theifl  126°  40'),  OM-l, 
back,  125°  10'-12B°  31'  OAl-i  about  126°,  l.JA3-ä  about  159°  40,  O/^l  about  115°  30', 
l-i,  front,  A]-i,  baok,=Tl    25'.    The  angles  obtainad  point  to  a  monoolinic  form,  and  but  for 
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PLUOKINE   COMPOLTTOS. 


165.  ARESUTITB.    Ärkaudite  G.  Eagemarm,  Am.  J.  SoL,  II.  xlii.  94, 1866. 

Granulär  masBiTe.     Cloavage :  one  qnite  diatinet. 

H.T=2'5,     G.=3'029— 3'175.     Luatre  yitreona,  aomewliat  pearly  on  a 
cleavage  face.     Color  wliite.     Translucent.     Erittle. 

8-6,  aoäjuoi  23'R,  calcium  6-8, 


Pyr,,  etc. — Pusea  at  a  rad  heat,  yieldiug  n 

Obs. — From  tho  cryoiite  vein  of  Ivikfob,  q. 
gravity  S'ltS,  ie  ia  aaid,  may  liave  owsd  its  es 
of  B  litöe  pyrite. 

166.  OHIOLTTB.    OhioliÜi  (fr.  Miaalc)  Eermann  *  Äuerhach,  ,T.  pr.  Ch.,  sxxvii.  188,  1846. 

131a  Tetragonal.      0  M4=1ZZ°   49^;    «=1-04184. 

Otserved  form  f.  13lA.  1  Al,pyr.,=108°  23';  IM, 
tasal,  =  111°  40' ;  1  A  1,  over  Bummit,  =  68°  20'. 
Cleavage  indistinct.  Twins :  composition-face  1,  aa 
in  f.  50.  Oecure  massive  gi-anular,  resembling  cry- 
olite ;  Btnicture  crystalline. 

H:.=4.  G.  =  2-72,  Hermann;  3-842  — 2-898, 
Eamm.  Oolor  snow-white,  Lustre  aomewhat  re- 
einous.     Translucent. 

Bodium  23*4:;^100.     Analyssa;    1, 


2.       "  (il)  18-44  24-05  [ai-Sl]    ßamm. 

Pyr. — Like  cryolite. 

ObB. — From  the  Umen  Ml3.,  nsar  Miask,  n-liere  it  occiira  in  granite,  with  topaa,  fluorite,  ph.eiia- 
dtB,  and  eryoUtB. 

ffor  Kokaohacof  on  cfyBt,  Boe  Terh.  Min.  Ges.  8t.  Pet.,  1850,  '51,  and  Min.  Russl,  iT.  393. 

KJsnagott  makea  crystaU  Irom  tte  topaa  miae  of  Mursinak  orüiorliombic  (Ber.  Ak,  Wien,  sL 
980),  with  the  prismatio  angle  124°  22',  and  liaving  the  acute  edge  of  the  prisnt  trunoated,  and 
/A  1-4=117"' 49'. 

167.  CJHODNEFETTE.  Chiohth  {fr.  MIask)  v.  WSrSt  &  Ohoäaef,  Terk  Rnss.  Min.  Ges., 
1S45-46,  208,  216,  1346.  Chodoeffita  Dana,  Min.,  234,  1850;  Ocyolite,  ib.,  91,  1854.  Nipho- 
lith  A'siHil.,  Min.,  319,  1S64. 

G.=2-62-2-'77,  t.  Wörth ;  S'OO,  Eamra.  Like  chiolite  in  pliyeical 
charactera. 
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Obs. — Hammolaljerg  by  hia  analjaes  appearä  to  sbow  that  bosidea  errolite  tbere  ai 
related  Compounds  at  SOask,  ono  of  Ms  aualyaes  sustaining  the  ohiolite  of  Herma 
other  tho  chiolite  of  Wörtli  and  Ghoduef ;  and  od  tlio  basis  of  bis  resnItB  tbia  spei 
disMaut  from  tbe  otbers. 

1 63.  PAOHKOLITE.    PaehnoUt  Kmp.,  Änu.  Ch.  Pbarm.,  cssvü,  i 

Monoclinic.  JA  7=98°  3i',  ^  A  ^=108°  15',  I^  ^=153° 
37',  0  A  /=90°  20',  front  edge  of  pyr.  on  front  edge  of  priem 
146°  45',  Deacl.  Twins :  composation-faee  i-\  (f.  132) ;  crys- 
tale  always  twins ;  -^  A  f  adjacent  94°  13'.  Cleavage :  0  and 
/,  unecLual.  Lustre  vitreoua.  Oolorless  to  white.  Trans- 
parent to  antitransparent.  Optic-axial^  plane  and  oiie  Idi- 
eectrix  normal  to  «-* ;  and  inelined  10°— 15°  to  a  normal  to 
■i^i,  and  23°  15'— 18°  15'  to  a  normal  to  the  front  edge  of  the 
pjramid. 

Oomp.— 3  (Ca,  Ka)  F+Al'  E"-l-2  fi,  with  Ca  :  Wa=^S  :  2-Buorme  51-13,  aluminum  1 
calaium  18'14,  aodlum  12-38,  water  a-01=100.    Analysea:  1,  Knop(l.  c);  2,  G.  Hagemana  (Am. 
.1.  Sei.,  II.  sli.  119) : 


n-25 
n-44 


3'16 


=10a-B4  Knop. 
=99-6r  " 


Pyr.,  eto. — In  the  olosed  tabe,  haated  gantly,  yields  watar  wbicli  ia  neutral ;  at  a  bigber  beat, 
tbat  which  is  add.  Seated  rapidly  it  is  deoompoaed  witb  crackliim;,  and  the  formation  of  a  white 
cloud  wbich  condenaeB  on  the  walla  of  the  tube.  Decomposed  by  aulpbario  aoid,  giving  out 
ftuobydric  add. 

Obs. — luorusts  tbe  oryolito  of  Greenland,  being  a  reault  of  it3  alteration.  Tbs  pyramidal  planea 
s  have  a  stair-fike  appaaranoe,  froni  inteirupted  oombination. 

a^  IL  slü.  93,  1866. 


Monoelinie.  Ihl  about  89°  ;  OhI  approx.  92°  and  S8° ; 
(?A  1=12L°— 124°,  Dana.  Prisma  alender,  a  little  tapering ;  / 
liorizontally  etriated.  Cleavage  :  basal  very  pei'fect  Also 
massive,  opal,  or  ehalcedony-like. 

H.=:3-5— 4.  G,=:2-74— 2-76,  of  cryatals.  Lustre  vitreous, 
of  a  cleavage-face  a  little  pearly,  of  massive  waxy  Golor 
white,  or  with  a  reddish  tinge,     Transparent  to  transhieent 

Oomp.— 2{0a,  ]>ra)F+Al''F'+2  a,  with  Oa:H'a^7  :3=Fluorine  52  3  ■Jumi 
num  15'0,  calcium  15-i,  Bodium  7-6,  water  Ö-8=  100.    Aiialysia :  Hagemann  (L  c  ) 


Crysials 


li-al 


14-5] 


MS 


9-70 


2-0=97  71 


Tha  compact  afibrded  Dr.  Hagemann  a  Bimilar  reault. 

Pyr.,  etc. — Tusea  more  eaaily  than  etyolita  to  a  clear  glaas.  The  massive  doorepitatas  ramarb- 
ably  in  tbo  flame  of  a  candle.     In  powdar  aasily  decomposed  by  aulphurio  add, 

Obs. — Pound  with  padinolite  ou  the  oryolite  of  Oreenland,  and  a  reault  of  the  alteraMon  of  ory- 
olite. 

Tbe  cryatala  often  liavo  an  oelu-e-eolored  coating,  especlally  tbe  terminal  portion ;  and  on  tbia 
aceount,  aad  tbe  striated  tapering  aides,  the  meaBucementa  ar'i  only  approiimationa.    Tbe  mineral 
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ISO  FLUOEIKE 

was  first  notioed  by  Dr.  Julias  Thomsen  of  Copeahageo,  tte  origioator  of  üe  ciyolite  ffidustry, 
after  whom  it  is  here  immed.  It  diffars  strildngly  frora  pachnolite  in  its  pearly  basal  oleavage  aiiii 
its  nearly  aquare  priams ;  and  £rom  eryolite  in  the  horizontal  atriiB  of  the  Same  and  the  facilily  of 
cleavage.  Tlie  compact  variety,  fltat  obaorved  by  Dr.  Hagoraann  (to  whom  theauthoria  indebtod 
for  his  acqudntancB  with  it),  haa  mueh  of  the  aspeet  of  ohalcedony ;  it  Inoruats  crjolite  or  oceu- 
piea  aeams  or  cavitiea  in  it,  and  is  eovered  by  the  chalky  gearkautite ;  the  inoraBtations  are  aome- 
times  half  an  inbh,  or  more  tMck. 

169A.  HiQBMAHNiTE,  Hagemannite  Shepard,  Am,  .T.  ScL,  H.  xliL  24Ö,  ISSR.  Ciosely  resem- 
bleain  aapeet  and  ooaditiou  the  compact  thomseQOlite,  but  passes  Bomefames  iato  a  yellow,  opaque, 
jaspary  variety.  It  inoruatathe  eryolite,  and  alao  constitutes  aeams  i  to  -Jin.  thlck.  It  soraetiineB 
traverses  a  drusy  fem^oua  pachnolite.  It  ia  oohre-yellow  to  wßi-yellow  in  color,  rarely  faiut 
greeniah,  dull,  or  with  only  a  fidctly  glimmering  lustre,  and  looks  like  an  iron  flint,  or  thö  yellow 
ebloropal  of  Alar,  Bavaria.    H.=3— 3-5.     G.=2'59— 2-60.     Adberes  bul  feebly  to  the  tongue. 

HaÄmann  obtained  in  an  analysia  F  40-30,  AI  12-06,  Fe  5-96,  %  2-80,  Ca  11-18,  Na  8-45,  Si 
1-79,  H  iO'44.     Decrepitates  surprisingly  in  the  Bame  of  a  candle. 

The  analysiscorroepondato  the  atomie ratio  for  r,  Si,  (AI,  Fe),  (Mg,  Oa,  Na),  4:1:1:2,  Tak- 
ing  2  F  for  the  Si,  to  make  Si  F",  it  learea  only  2  F  for  liio  baaea.  So  probable  formula  ean  be 
dednced,     Bsduding  lie  Si,  Mg,  Fe,  the  oomposition  is  ttiat  of  UiomaGuolite, 

170.  QEARKBVTITIS. 

Earthy,  taolin-like  in  aspect. 
H.=3,     lustre  dtill.     Color  white, 


Obs. — Ocoura  with  tho  Greenland  eryolite,  and  isoneof  thereeidtsof  itsalteration.  The  antlioi 
ia  indebted  for  Mb  knowledge  of  the  mineral  to  Dr.  Hagemann.  The  underlying  material  ia  com- 
paßt  thomaenolite.  At  the  request  of  Dr,  Hagemann,  it  isnnmedby  the  authÖr  from  yi,  earth,  and 
arksidite,  alluding  to  its  earthy  aapeet. 

171.  PROSOPITE.    Pioaopit  Sdieetvt-,  Pogg,,  xa  31B,  18B3,  idL,  612,  ra,  361. 

Monociinic.  /A  J=ll,5°14';«-äA*-6=76°15',-2A-3=133° 
30',  2-iA3-i=116''30',2-äA2-ä=130°56'.     Onlyin  imbedded 

H.=i-5.      G.=2-890— 2-898.      Lustre  weak      Colorless, 
white,  or  grayish. 


Oomp. — Analysia  bj  Scheerer  (Pog^,,  oi,  331,  385) ; 

SiB"      äl        fön      Mg      Öa        ß  Ö 

Altenberg        10-!1     42'SS    0-31     0-25     22'98    0-lB     15'50:=92-E8. 

^  The  loas  of  7-43  p.  o,  is  regarded  by  ßcheerer  as  proving  that  5'5I>  p.  e.  of  the 

Altenberrr        oxygenisreplacedby  fluorine;  the  mineral  ia  thence regarded  by  him  aa  eonaiat- 

°'      ii^  of  äSiF',  eäl,  iCa,  BCaF,  12  S,  or,  difforently  arranged,  JSi  F,  1  il  F', 

BSl,20aF,  iCa,  12 ft. 

Pyr-,  etc. — In  the  glaas  tube  affords  water  and  fluorid  of  silicou.    Decomposable  by  aulphnric 

Obs. — Oncurs  at  tlie  tin  mines  of  Altenbei^,  in  orjBtals,  part  of  whieh  are  akindof  kaolin,  and 
othera,  aocorditig  to  observaUona  by  G.  J.  Bi'ush  (Am.  J.  Sei.,  II,  sxv,  411),  cleayable  vlolet  fluor, 
and  othera  atill  Suor  partly  kaolinized. 

Also  found  at  the  Sohlaokenwald  tin  mines ;  but  Seheerer  infera,  without  an  analyaia,  tliat  tho 
cryatalB  fcom  thia  place  (Pogg.,  idi.  1112)  are  a.  phoaphate  with  flaorid,  and  he  givea  the  hypofchet. 
ioftl  formula  (ß'  P,  E  F)  AI  F'+yll. 

Tbe  .orystala  m*  doaely  like  datolite  in  form,  aa  ahowc  by  the  aathor  m  the  last  edition  of  thia 
work  (p.  602).     Descloizeaui  haa  staied  that  optkaliy  they  are  triclinic. 

It  ia  yet  donbtfui  whetber  unaltered  proBoplte  haa  bsen  deaoribed  or  Seen. 

Named  &om  vpaaiaseiov,  a  mask,  in  aUusion  to  the  deceptire  character  of  tlie  mineral. 
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V.    OXYGEN  COMPOUNDS. 

The  grand  diviaioiis  of  Oxjgen  Compounds  among  minerals  are  men- 
tioned  on  page  1. 


I.    OXYDS. 

General  Arrangenient. 


1.  OxTDS  OF  Elements  of  Seeibs  I. 

a.  Anhjdroug. 
ö.  Hydroua, 

2.  Oxros  OF  Elements  of  the  äesenic  and  Sülphur  Geoups,  Sekies  II. 

3.  Oxyds  of  Elements  of  the  Cakbon-Silicos  Gbotjp,  Seeies  II. 


1.    OXYDS  OF  ELEMENTS  OE  SERIES  I. 

A.  ANHYDROUS  OXYDS. 

The  elements  of  Series  I.  whose  oxyds  are  here  included  are  those  of  tlie 
iron  and  tin  gi'oupB,  none  of  the  gold  group  oceurrmg  native.  The  oxyds 
Iiave,  with  few  exeeptiona,  the  general  formiilas  B 0,  HO,  E" O',  K  0  +  ß" 
0',  andEO=. 

Isornetrie  forins  oceur  under  the  fonmilas  E  0 ;  K  O  ;  ü  0  +  It''  O'. 
Hexagonal  "  "  R  0 ;  R^  0°. 

Tetragonal  "  "  EO';  2R0+E0'. 

Orthorhombic  "  "  RO;  RO  +  R^O';  EO". 

The  foUowing  are  the  groups  of  Anhydrotis  Oxyds : 
1.   PROTOXTDS— B  0,  R  0. 
1.  CUPEITB  AND  PEEICLASITE  GROUPS.— laometric. 

172.   CupmiB  ßu  Vli.   BUNSESITE  S'i 

113.   PEniCLASTTH  lüg 
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2.  ZINdTB  GEOUP.— Hesagonol. 


3.  MASSICOI  GROUP.— iBometrie  and  orthorlLOmTjic. 

ITT.   MASaiCOI  Pb  118.   MEL4C0H1IB  Cu 

2.  SESQUrOXTDS— E' Ol 
1.  OORTJNDUM  GROUP.— nesflgonal 

179.  OosuBBUM  ■&[  181.  Mbnäooahitb       (Fe,  Ti)'0'or(Fe,  Ti)°0'+ 

180.  HBMiTlTB  Pe  183.  PESOraKMB  (Ca,  Ti)'  0' 

3.  COMPOUNDS  OF  PROTOXTDS  AND  SESQUIOXYDS— In  tte  ratio  1  :  1,  orEO  +  R'^0'. 

1.  SPIHBL  GßOÜP.— laometrio. 

183.  Bfinm.  ilg  (Sl,  5Pe)  187.  MiONESiOFBaRiTB  Sig  ¥e 

184.  Hbroihtth  i'a  äl  18a  FKiNKLiNiTH        (2ü,  f  e,  Itfn)  (iPe,  Kq) 
196.  eiHSiTH  (Zu,  i'e,  Sig)  (Sl,  Pe)  189.  Cesokite  (^b,  %,  Cr)  (Sl,  S>e,  Sr) 
186.  Magkbtitb  &eSe  190.  Ukanikitb  7Ü© 

2.  CHRTSOBBRTL  GROUP.— OrÜLorhombic 

191,   CHBYaOBEBYt  Be'äl 

4.  DEUTOXTDS— E  Ol 

1.  RÜTILE  GROUP.- TetragonaL 

193.  CAasiTBBiTE  Sn  105.  Hausmähkitb       üän',  Jin 

193.  EOTILH  fi  196,  Braükitb  2  Mn'  Mu  +  Stn  8i 

194.  OciABEDSiTB       Ti  IST.  ?Mrarüu  fb'Pb 

2.  BROOKITE  GEOUP,— Orthorliombic 

198.  Bbookitb  Ti  199.  Ptbolcsiir  Mn 

5.  COMPOUNDS  OF  PROTOXTDS  AND  SESQUIOXTDS— lutheratio  3:  n.orSRO  +  nH'Ol 

200.  Okednerits  (Mouoolinio)  Cu'  Mn" 

■Appendix.  201.  Plattnekitb. 

Some  pointa  in  lie  above  table  requlra  explaaation.  Admittiog  the  prinoiple  stated  on  page 
33,  that  ia  oxyds  CTTstalliaing  in  Üie  tecajomi!  System  tiiB  numbar  of  atoms  of  the  negaiim  element, 
oxygeo,  ifl  3,  or  a  multiple  of  3 ;  aod  liat  in  thosa  crystalliäliig'  in  tlie  ieiragonal  System  lliia 
number  is  3  or  4,  ora  multiple  of  4;  and  that  Üie  Besqulosyds  Fe  0',  Al'O'  are  hexagonal  speciea 
in  aecordance  witb  thia  principle,  and  the  deutosyda  Ti  0',  Sn  0^  ore  tatragonal  In  eiempMeatlon 
of  it,*  we  have  reasons  for  the  following  coaclusionB.  In  the  Zindte  group,  Binee  water  (ice)  and 
zindte  are  hexagonal,  these  spedes,  when  thus  cryslalli^ed  (wüetever  be  true  in  oUier  statoa),  may 
have  the  fonnulaa  H'  0°  and  Zn^  Ol  In  the  Maaaioot  group,  since  the  two  apeaies  mentiored 
oconr  both  in  iaometric  and  orthorhombic  fonas;  and  since  Hie  orthorhombio  form  is  in  angle 

*  The  prinoiple  doas  not  require  that  when  the  number  of  atoms  of  oxygen  ia  2  or  4,  or  a  muMple 
of  4,  that  the  forma  should  be  necesmrüy  tetrsgonal,  but  reoognizea  that  tetragonal  forma  are  tuen 
pOBsible.    The  oiyd  Ti  0'  ciystalliaes  not  only  in  tetragonal  forma,  but  also  in  orthorhombio. 
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closelyliltethatof  ortliorhombioTlO"(brookite),  tlieangles  JAJana/A^belngaa"  39',  136°  29' 
iuoupritc,  and  99°  50,  126°  15'  in  brooMta,  It  would  eeam  to  l)e  truetiatwliiletlie  iBometrle  küida 
havB  Uie  formulsB  Pb  OaadCuO,  aaordinarilywritten,  tlieortborhombichave  the  formulasPb'O' 
and  Cu'  0"  (or  6u  0") ;  aEd  fliat  the  latter  oi^M  to  be  arranged  with  the  deutoxyds,  in  the  same 
group  with  brookite,  whioh  also  has  2  of  oiygen.  (Thia  actangement  would  hsTe  hean  adopted 
above,  if  diatinct  orthorhombie  forma  of  the  species  had  been  observed  in  nattiTe.) 

Again,  under  the  Hutlle  group  are  arraugei  the  speeies  hauamannite  and  braunita,  orea  of  man- 
ganeae.  The  formula  of  Jumsnummie  ia  eommonly  written  I4n  Mu,  making  it  analogouB  to 
species  of  tho  Spiael  group.  But  it  accords  better  with  ita  tetragonal  erystalhzation  and  its  rela- 
tiona  to  Ti  0',  to  write  it  Sin"  Mu.  Braunite  has  bean  shown  by  Rammelsberg  to  have  a  oompo- 
aitioD  that  may  he  represented  by  the  formiila  (Mn  Si)'  0',  in  mhieh  Mn  and  Si  appaar  aa  raplacing 
ons  Bnother,  The  congtituents,  as  deduoad  by  analysta,  are  3  Sn  +  Mn  +  Si,  which  include  8  of 
Mn  and  Si  to  1 3  of  oxygen,  in  acootdance  with  the  aboTe  formula,  But  hraunita  haa  cloaely  the 
OTjstallization  of  Ti  0"  in  rutile ;  and  thia  relation  ia  btougbt  out  in  the  formula  2  Mn'  Ün  +  Mn 
Si,  above  given,  which  representa  it  aa  corraspondiag  io  3  of  hauamanmto  and  2  of  a  silicata  aoalo- 
gous  to  ajreou,  witli  which  ailicata  also  it  is  iaomorphous.  The  olosa  relation  ondiaomorpliiam  of 
Mn  and  Si  assumed  in  the  formula  (Mn,  Si)'  0'  ia  nnsuataLuad  by  f^ta. 


1.  PEOTOXTDS. 

172.  OUPETTB.  Aea  caldarium  nibro-fuaoum,  Germ.  lebererzbnpfor,  Agric,  Foaa.,  834,  In- 
tarpr.,  462,  1B46.  Minera  capri  caldformia  pura  et  indurata,  oolore  rubro,  vu^o  Kupfergias, 
Kupfer  Lebererz.,  Granst.,  Min,,  l'IS,  lt58.  Cuprum  teaaulatum  nudum  Lhia.,  Syst.,  172,  tab. 
viü.,  IJBB;  Cuprum  eryat.  octaedrum  ib.,  1168.  Octahedral  Ooppar  Ore,  Eed  Glasay  Oopper 
Ore,  SM,  Foaa.,  1771.  Mine  rouge  de  ouivre  Sage,  Min,,  1712.  Mine  de  cuivre  ritreuae  rouge 
de  üsJe,  Crist.,  1173, 1783.  Eothkupfererz.  Cuivca  oxidule.  Oxjdulatad  oopper.  Zigueline 
Bmä-,  Tr.,  iL  113,  1832.  Kubarite  Chapm.,  Pract,  Mio.,  63,  1343.  Cuprit  iTniol,,  Uandb,,  548, 
1845. 

Ziegelerz=Tile  Ore;  Kupferlcbererz ;  Hepatincrz. 

Eaarformigos  ßothkupferera ;  Ouivre  ozidulö  capillaira,  S. ;  Kupfarblütho  Hmswi. ;  OapiDary 
Eed  Oxyd  of  Oopper.     Chalkotricliit  Ghck.,  Orundr.,  369,  1839. 

Isomefcrie.  Obaerved  planes,  0, 1,  *,  i-2  {e'), 
i-6,  2  {a"),  3, 2-2  (a'),  3-|-(o).  Figs.  1  to  8,and 
f.  135.  Cleavage:  octahedral.  Sometimea 
eubea  lengthened  into  caplUary  forms.  Also 
m^sive,  granulär ;  eometimes  earthy. 

H.=3-5-4.  G.^5-8ö-615;  5-993,  Haid- 
inger, Lnstre  adamantine  or  submetallic  to 
oj  earthy.  Color  red,  of  various  shades,  particii- 
larly  cochineal-red ;  occasionally  crimson-red 
by  ti'ansmitted  light,  Streak  several  shades 
of  brownish-red,  ehining.  Subtransparent— 
snbtranalncent.  rraetnre  eonehoidal,  nneven. 
Brittle. 

=  100.    Somotimea  afford,?  tracea 

Var.  1.  Ordinary.  (oj  Orystahized ;  eommonly  in  octahedronp,  dodacahodrona,  cnbes,  and  inter- 
tnediate  forma ;  tha  oiystals  oflan  with  a  cruet  of  malachite ;  (&)  massive. 

3.  CapiBmTj ;  Chnkotirichile.  In  capillary  or  aoicular  orystallizationa,  auppoaed  formerly  to  bo 
orthorhombie,  but,  aceording  to  Brooke  and  A.  Knop,  reaUy  cubea  elongated  in  üie  direction  of  tbe 
octahedral  aiis  (Knop,  Jahrb.  Min.,  Sil,  1831), 
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3.  EarSiy;  HXle  Ore  (Ziegelerz  Germ.).  Brick-red  oi  reddish-brown  and  earthy,  oftenmised 
witb  red  oxjd  of  iron ;  Bometimes  nearly  black, 

The  hepalinerz,  or  Iwer-ore,  of  Breithaupt  has  a  liver-brown  oolor.  Ton  Bibia  found  (J.  pr.  Ch., 
xovi.  S03)  the  tile-ore  of  Algodon  bay,  Bolivis,  to  eontain  cMoriue,  and  to  be  a  misture  of  atoca- 
mite,  cuprite,  hematite,  and  other  earüiy  material|  he  obtained  for  one,  ataoamite  81 '82,  ouprite 
lO'SB,  sesquiojcyd  of  Iran  20-60,  gangiie  3i-i'2,  water,  antimouy,  and  loss  2-87.  In  two  others, 
atacamite  38-40,  33'aB,  cuptite  12-71,  13-02,  limonite  25-00,  19'0T,  gangue  30-81,  S2-6'r,  water,  an- 
timoay  and  Ions  3-02,  2-09. 

Pyr.,  etc. — Unaltered  in  tha  olosed  tabe.  B.B.  in  the  forceps  fuaes  and  colora  Öie  flame  eme- 
rnld  green  ■  if  preeioualy  moiatened  with  muriatic  acid,  the  color  imparted  to  the  flame  l8  momen- 
tanlv  azure-blue  from  Chlorid  of  copper.  Ou  charcoal  flrat  blackena,  then  fuaes,  and  is  reduced  to 
metiMiG  copper.    With  the  fluses  gives  reaotionB  for  oiyd  of  copper,    Soluble  in  oonccntrated 

Obs  — Ocours  at  Oamsdorf  and  SaalSeld  in  Thuringia,  at  Lea  Capanne  Tecchie  in  Tuacany ;  on 
Elba,  m  cubes ;  in  Cornwall,  in  fine  translnoent  crystala  with  native  ooppor  and  quartz,  at  Wheal 
Giorland  and  other  Corniat  mines ;  in  Devonshire  near  Taviatock ;  in  iaolated  crystala,  sometimes 
an  inch  m  diameter,  in  lithomarge,  at  Ohessy,  near  Lyons,  which  ara  Kenerally  coated  with  mala- 
chite  at  E^therinenbei^  in  Siberia ;  in  South  Australia  |  also  abundanli  in  Chili,  Fern,  Bolivia, 
the  crystala  in  which  re^ona,  as  far  as  examined  by  D.  Forbea,  are  simple  cubes  (private  coramu- 
nication) ;  very  flne  er yatala  ftom  Andacollo  near  Coquinibo. 

It  haä  bcBn  obaerved  at  Schnyler's,  Somervüle,  and  Plemington  copper  minea,  N.  J.,  cryatdliBed 
and  maaaive,  aasociated  with  ohrysocolla  and  native  oopper ;  also  near  How  Brnnswioli:,  S.  J.,  in 
red  shale ;  2  m.  fi-oca  Ladenton,  !B«ckland  Co.,  N.  Y.,  with  green  malachlte  in  trap ;  at  Ooruwall, 
Lebaoon  Co.,  Pa.;  in  the  Lake  Superior  region. 

When  found  in  iatg^  qnautitiea  tbia  apetäea  is  valuable  as  an  ore  of  copper. 

Named  cu^le  by  Haidinger  from  the  Latin  eupram,  copper,  Ohapman'a  name  rvierUe  (from  the 
Latin  j-uJw,  re(i)  is  prior  in  dato  (1.  0.);  but  the  lawa  of  derivation  would  otiange it  to  rii Wfe ;  and 
instead  of  introdooing  this  altered  name,  that  nest  in  priority,  already  long  naed,  ia  here  adopted. 

Alt, — A  deoiydaüon  of  this  oiyd  of  copper  sometimes  takes  place,  produeing  native  copper, 
It  alao  bBCOmes  carbonated  and  green,  by  means  of  oarbonated  waters,  changing  to  nialaohite  or 
azurite ;  or  thrangh  a  ailicate  in  aolution  it  ia  ehanged  to  chrysocolla ;  or  hy  taking  oxygen  it  be- 
eomea  melaconite,    Limonite  ocoura  as  a  paeudomorph  by  Substitution  after  cnprito. 

173.  PBRIOLASITEI.    Peridaeia  Sccxchi,  Mem,  Man.,  Naplea,  1841.    Periklas  Germ. 

laometric.     Figs- 1,  2-     Cleavage :  cubic,  perfect.     Also  in  graina. 
H.=  nearly   6.     G.  =  3-674,   Damour.     Color  grajish   to   dark-gi'een. 
Transparent  to  tranelueent. 


1.  ßg  89-04  i"e  8-56=97-e0  Scaechi. 

2.  93-8S  5-97=99-83  Damour. 

3.  93-38  6-01=99-39  Damour. 

Fyx,,  etc. — B.B.  nnaltered  and  infuaible.  With  cohalt  Solution  after  lo[^  blowing  assumea  a 
fäint  aeah-red  color.  The  pulveriaed  mineral  showa  an  alkaline  reaction  ivbon  moiatened,  and 
diasolveB  in  mineral  aoids  without  effervesoence. 

Obs. — Oocura  disaeminated  through  ejected  maaaea  of  a  wiiite  limestone,  and  in  apota  of  small 
dustered  crystala,  on  Mt,  Sommaj  aoroetimea  with  foraterite  and  earthy  magnasite. 

Kamed  (iom  irr;«,  cJo«(,  aud  t^jon,  cleavage. 

Artif.— Formed  in  eryatala  of  a  cubo-octahedral  form  by  makiog  lime  to  act  at  a  high  tempera- 
ture  on  berate  of  magoeaia  (Ebelmen);  by  the  action  of  chorhydric  gaa  on  raagneaia  (DeviUe);  by 
tho  aeüon  of  chlorld  of  magnesium  on  lime  (Daubree). 

174,  BUNSENITB.    ifickelosydul   0.   Bergeiaam,  J.  pr.  Ch-,  Isxv,  243,  1853.    Proloxjd  of 


Isometrie.     In  oetahodrons,  sometimes  having  truncated  edgea. 
H.=5-5.     G.=6'398.     Lnstre  Titreons.     Color  pistachio-green,     Streafc 
bro-wnisli-blaek.     Tranelueent.     [Charactera  of  minute  crystala  half  a  lioe 
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in  diameter.]     Artificial  crystals  observed  in  slags  have  a  metallic  lustre, 
and  browiiish-black  color, 

Oomp. — Si,  or  pure  protosyd  of  niokel. 

Oba. — Ooours  iii  cavitiea  with  other  nickel  ores,  and  orea  of  Tiranluni,  at  Johamifieorgeiistaät 
(0.  Bergeinann,  J.  pr,  Ch.,  Isxv.  2a0). 
Named  afler  Prof.  Bunsec,  who  observod  loBg  sinca  attifida!  orystals  of  thia  osyd  of  cickeL 

175.  WATER. 

Hexägonal,  Usual  in  coropound  Btellate  forma, 
one  form  of  which  is  shown  in  f.  136. 

G,=0-918  Brunner;  0-9178  at  32°  F.,  L.  Dufour. 
ColorlesB.  Inodorous.  Tastele^.  Liquid  above 
32°  F.,  and  boils  at  312°  F.  Ä  cubic  inch  of  pure 
water  at  60°  F.,  and  30  inches  of  the  barometer, 
weighs  252'458  grains. 

Comp. — H0=:02rgea  88'89,  hydrogen  irii=10(i. 

Obs. — The  density  of  watar  ia  greateat  at  3S'-1  T-,  aceordicg  to 
Joule  anct  Playfeir.  Despretz  obtained  SS'-IIS;  HaHström  39°-33; 
BlagdeQaüdGilpm39°j  HopB39''-5|  Muncke  sa'BOt  Belowthis 
tamparature  it  eipaada  as  it  approaehes  S2°,  owing  to  inoipisnt  erj-atallizatioii 

WalOT  as  it  oocura  in  aature  is  seldora  pure.    It  ordiuarily  contaiua  some  ati 

nre  osygen  and  carbonie  acid,  besides  various  saline  iugredien  ts,  as  salta  of  n   , 
a,  Eod»)  potasli,  and  sometimes  tracea  of  ziac,  araenic,  le^id,  copper,  antimoay,  a 
thesB  ingredieata  beiiig  derived  fcom  tlie  roolta  or  aoU  of  the  r©(^on.    For  oitation  j 
reoent  analysea  of  waters,  996  Kenngott's  Ueberaicht,  18-14-1862 ;  a!ao  the  Jahreabericlit  f.  Ch.,  eto. 
ObB. — See  on  the  Cryatallizatioii  of  loe,  Leydolt,  Ber.  Ak.  Wien.,  vü.  47T.    Alao  AB.  Norden- 
skiöld,  w]io  Btates  that  it  ia  dimorphous;  one  form  probably  orthorhomhie  (J.  pr.  Oh.,lzsxT.  431). 

175.  ZINCITE.  Hed  Oijd  of  Zinc  A.  Bmce,  Bnice'a  Min.  J.,  i.,  No.  3,  98,  1810.  Ziukoiyd, 
Eothzinkerz,  Gsna,  Zino  oijde  Fr.  ßed  Zinc  Ore.  Zinkit  Said.,  Handb.,  548,  1845.  Spar- 
talite  S.  &  M,  218,  1862. 


6*  A  1=118°  7' ;  ö=l'6208.  In  quartzoida  with  triincated 
snmmits,  and  prismatic  faces  J.  1  A  1=127°  40'  (to  43'),  Rose;  lA  1= 
151°  53';  152'*  30',  Levy.  Cleavage;  basal,  eminent;  prismatic.  Some- 
times dietinet,  Uaual  in  foliated  graina  or  coarse  particles  and  masses ;  also 
granulär. 

H.=4— 4-5.  ö.=5-43— 5-T.  5-684,  orange-yellow  erystals,  W.  P. 
Blake.  Lustre  eubadamantine.  Streak  orange-yellow.  Color  deep  red, 
also  orange-yeilow.  Translueent — subtranslucent.  Fracture  eubconclioi- 
dal.     Brittle. 


Comp. — 2n-=0iygsn  19-14,  zino  80'26=10ri;  cont^ning  osyd  of  manganeae  aa  au  uuooaoiiiiai 
Ingredieut.  Analyaesr  1,  Bruce  (1.  e.);  2,  Bertliier  (Ann.  d.  M.,  iv.  483);  3,  4,  "Whitney  (Pogg., 
hsi.  169);  6,  A.  A,  Hayea  (Am.  J.  Sei,,  i:lvüi2ei);  6,  ff.  P.  Blake  (Mining  Mag.,  H.  ii  "'  "•'■"•■ 


=  100  Bruce. 
-=100  Berthiei 
-,  Frankl.  4-49, 


.ccy  Google 


136  OXTGEN   COMPOUNDS. 

Thin  Bcales  msgnifled  and  viewed  bj  transmitted  light  are  deep  yellow..  Tlie  antlior  flnds  by 
means  of  a  Mgh  magmfjdng  power  that  tWs  ore  ia  free  from  foreign  Biailea  of  red  osyd  of  iroa  or 
other  aubstances;  snd  cousequently  tbe  oolor  ia  probably  due,  as  held  by  &.  Böse  and  J.  D. 
Wbitney,  to  fixe  presenoe  of  Sn.  The  ciyatalB  aaalyaed  by  Blake  (anal.  6),  whieh  contain  lesB 
liaQ  1  p.  c  of  litn,  were  oremge-yellow  in  color. 

Pyi.,  etc — Heated  in  tha  dosed  tube  blackeus,  but  oa  cooliug  resmnea  täie  original  color, 
B.B.  infusible  |  with  the  fluses,  on  the  platinnm  wire,  givea  reactioiiB  for  mangaDesB,  and  on  ehar- 
ooal  iß  E.F.  givea  a  coatiog  of  oxyd  of  zioo,  yollow  whilo  hot,  and  wMte  on  cooling.  The  coating, 
moiatened  witli  cobalt  Solution  and  treated  in  S.F.,  assumes  a  green  color.  Soluble  in  acids 
witliout  efferraacencB.  On  espoaure  to  tha  air  it  suffera  a  paräal  decompoaition  at  the  Burtace, 
and  beoomes  inveated  ■witli  a  wMte  coating,  wWch  ia  earbonate  of  ainc. 

Oba. — Ooours  with  Franklinite  and  also  witli  caldto  at  Stirling  HiE  and  ITme  Hill,  Süsses  Co., 
N".  J-,  sometiraeB  in  lamellar  masBea  in  pick  ealcite.  It  was  flrst  noticed,  described,  and  aualyzed, 
by  Dr.  Bruce.    Eeported  as  forming  pesudomorplia  after  blonde  at  Schneeberg. 

An  oxyd  of  zino,  mjied  with  hydrate  of  iron,  occura  on  raarmatite  at  Bottino  in  Tusoany,  wbich 
afforded  C.  Bechi  (Am.  J.  Sei.,  II.  xiv.  62)  2n  31-125,  Pe  il-iSQ,  fi  20825. 

Artif^ — Mitacherlich  haa  obaervod  minute  sii-sldod  prigms  in  the  iron  furnaces  of  Königshütte, 
m  Silesia,  Smilar  crystaJs  have  baen  metwith  in  the  zina  furnacas  near  Siegen;  also  in  tha 
fnmacea  and  roast-haapa  at  the  Uew  Jersey  zino  minea;  aurface  druay,  oolor  white  to  amber- 
yeUow  (Am.  J,  Sei.,  II.  xüL  411);  in  heragonal  prisma  in  the  zino  fupnaeea  at  Bethlahem,  Pa,, 
and  Newark,  N.  J. ;  by  1.  Stadtmuller  at  the  iron  fumace  of  Vau  DeusenviUe,  Mass.  ]  also  at 
other  fumacea  in  Europe  and  Amerioa. 

177.  MASSICOT.    Eleiglätte.    Lead-ochre.    Plumbic  Ochre.     Osyd  of  Lead.     Plomb  oiidö. 
Maasicot  Skot,  Min,,  346, 1841. 

Orthorhombic  and  iaometric  (artif.).  Massive ;  stnietiu'e  sealy  crystalline, 
or  earthy. 

H.=2.  G.=8-0;  7-83— 7-98,  from  Mexico,  Pugli;  9-2— 9-36  when 
pure.  Lustre  dulL  Oolor  between  sulphur  and  orpimeiit>yellow,  some- 
times  reddieh.     Streab  lighter  than  the  color,    Opaque.    Does  not  seil. 

ir  lesB  impure. 


1.  SS-IO  3-S4  0-48  2-40-95'82  John. 

2.  Mexico  S3-91  1-.S3      Fe  5*57  !r.,  S  and  loss  0-14  Pugb. 

3.  "  02-40  138         "   4-8B  O'Ii,  "         1'23  Pugh. 

The  apacimena  analjzed  by  Pugh  were  from  the  mine  of  Guillermo,  near  Peroto,  m.  the  diatriot 
of  Vera  Cruz,  whera  natiTe  lead  also  is  reported  to  ocour  in  galena. 
Pyr,,  etc. — B.B.  fusea  readily  to  a  yellow  glaaa,  and  on  c£arcoal  ia  easily  reduced  to  metallio 

Obs — It  ia  Bald  to  ocour  at  BadenweQer  in  Baden,  in  qaartz.  Gferolt  atatea  that  it  has  been 
^eoled  from  the  volcanoea  of  Popocatapetl  and  Jztaccituall,  in  Mexico.  It  is  fonod  in  many 
places  in  the  proyincea  of  Chihuahua  and  Cohahuila  in  conaiderable  quantities,  taiing  been  col- 
leoted  along  the  atreams  between  Ceralro  and  Monterey,  belog  auppoaed  to  come  from  tha  ränge 
of  mountaina  running  nearly  north  of  Monterey.  Tbe  apeoimuna  (oiten  2  or  mora  cubic  inolies  ia 
aiae)  are  between  orpiinent  aud  aulphur-yellow  in  eolor,  and  ghaten  like  a  granulär  mica  of  a 
nearly  golden  color.  The  natural  aurfaee  ia  alightly  cryatalliae  aud  shining,  and  when  broken  it 
Shows  a  aeaiy  texture  (Bailey  in  Am,  J.  ScL,  II.  viii.  420). 

Occura  also  at  Austin's  minea,  Wythe  Co.,  Va. 

Artif. — Artifioial  orystals  hava  hean  obtained  among  furnaoe  producta  and  by  dh^ct  ehemical 
jnethods,  as  well  aa  from  fuaion,  which  wero  orthorhombie  (rhombio  octahedrons,  etc.)  |  and 
othera  that  were  isometric  (cuhes,  dodeoahedrona,  eto.). 

173.  MELACONITS.    Kupfersehwärze   TTem,   Borgm.  J.,   1180.    Black  Oxyd  of  Copper; 
Black  Copper.     Melaoonito  Saol,  Min.,  326,  1841.    Tenorito  Sem7M)la,  Opere  Minor!,  45,  Napoli, 

1841,  BuIL  Or.  Fr.,  siii.  206,  1341-42.    Melaooniaa  Ä.  SaaacTa,  Diatrib.  Sist  Min^  40,  Napoli, 

1842.  Melaconite  Dana,  Min.,  518,  1860. 
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Isometric  and  •orfcliorlioni'bie  (artif.).  Earthy ;  massive ;  pulverulent ; 
also  in  sliining  flexible  Bcales.  Earely  in  cubes  with  truncated  anglea 
(pseudomorphous  ?). 

H.=3.  G.=6-25,  massive,  Whitney ;  5-952,  ib.,  Joy.  Lustre  metallic, 
and  eolor  steel  or  iron-gray  when  in  tMn  sealea  ;  dull  and  earthy,  with  a 
black  or  grayish-black  color,  and  ordinarily  soilingthefingers  when  massive 
or  pulverulent. 

Var. — 1.  BarÖiy-Mack,  someümes  under  üie  forma  of  orystals.  2.  In  soales,  with  a  metallic 
lustre. 

Oomp.— Ou  0,  or  Cu  0'  (the  latter  for  the  orthorlioml>ic}=Oxygau  20'15,  copper  T9'SS=100. 
Aualjses ;  1,  2,  Joy  (Pogg.,  iisl.  281) ;  3,  id.  (Ann.  I^fo.  N.  Y.,  ™i.  121)  : 


1.  Copper  Harbor 

99-ie 





=9 

9-45  Joy. 

[95-20] 

1-19 

0-23 

3-38=1 

00  Joy. 

3. 

9306 

107 

0'22 

3-08= S 

^■4S  Joy. 

Pyi-.,  etc.— B.B.  in  O.F.  infuaiblo ;  otlior  reactions  as  for  ouprite  (p.  134).  Soluble  in  muriatic 
und  nittlo  a<äds. 

Obs. — Found  on  lava  at  Vesuviua  in  Hcales  from  a  twentiett  fo  a  third  of  an  inch  Ecross,  often 
liesagonal  and  BometimeB  triangulär  (Serainola) ;  and  bIho  pulverulent  (Sacehi,  vrho  usos  tlio  name 
melaoonise  for  the  mineral).  Comaion  in  the  earthy  form  about  copper  mines,  aa  a  reault  of  the 
dccomposiüon  of  chalcopjrite  and  other  copper  ores.  Abundaat  thuB  at  tha  Ducktown  mines 
in  Tennesseo,  and  also  formetly  at  Copper  Harbor,  Keweenaw  Point,  L.  Superior.  At  üio  latter 
place  a  vein  afforded,  aorae  years  ainoe,  40,000  Ibs.  of  thia  ore.  Imbedded  in  ita  maaa  there  were 
nmneroua  perfect  crystals,  haviag  the  form  of  enbea  with  tmncatßd  anglea.  These  orystals  have 
been  regarded  as  paeudomorpha  after  cupriie  by  Teaclieraaoher,  H^rea,  and  othera.  J.  D.  Whitney 
has  pToiionnced  them  (Eep.  L,  8up.,  Ü.  99)  original  cryatala  of  the  speciea,  on  the  ground  that  the 
red  copper  now  in  the  vein  oocurs  ouly  in  ootahedrona. 

Arlif. — Beei^uerel  obtained  tetrahedral  erystals  by  fnsing  oiyd  of  copper  witb  potaah  (Ann.  Ch. 
Phjs.,  li.  102);  and  Jenasch  haa  deaeribed  (Pogg.,  cviL  611)  orthorhomhic  erystals,  founiÜD  the 
hcarth  of  a  caleining  furnaoe  at  Freiberg,  haviug  JA 7=99''  89', /A^=126°  29,  7a  I-i=122°  58', 
/a  I-i=;113°  S8',  approaohing  the  anglea  of  brookite,  andshowing  a  relationofthia  osyd  of  eopper 
lo  the  deutoiyds;  /a /in  brookite beii^  99°  60',  and /A 4^=126°  15'. 

MwrayUte  Shepard  (Marqy's  Eipl.  Eed  Rirar,  135,  1854,  Shep.  Min.,  1857,  405)  ia  an  unoettain 
miKture  from  the  Red  River,  near  the  Wachita  Mts.,  Arkanaaa.  Shepard  made  it  (1.  o.)  a  mised 
hydroua  Chlorid  and  osyd  of  eopper,  aa  if  eontaimi:^  ataeamile.  Specimena  put  by  him  into  the 
himds  of  S.  W.  Tyler  for  analysia  were  fouud  to  contain  (Am  J.  Sei.,  II.  ilL  111)  63-42  p.  c  of 
copper  aEdn-2a  of  aulphur,  with  a  "supposed"  amount  of  oiygen  and  water  aet  down  st  S  of 
oxygen  and  9  of  water,  whenee  it  ia  supposed  to  consiat  of  osyd  of  copper  (Cu  O)  39-10,  aulphid 
of  copper  (CuS)  47-10,  with  9  of  water.  It  is  ovidently  a  reault  of  the  alteration  of  asulpbidof 
copper. 


,  SESQUIOXYDS. 

d  Emery  unlted)  K,  Gilb.  Ann.,  sie 
1806. 

Rhombobedral.  ÄA_ff=86°  4',  Oa1{ä)=122''  36';  (122°  25',  Kok- 
seharof);  a^l'363,  Obea'ved  planes;  rhombohedrons,  ^,  ^,  l(-Ä),  —2, 
—1 ;  pyramids,  |-2  (f.  137,  139,  140,  and  plane  r  in  f.  138),  ^-2, 2-2,  4-2, 
|-2, 4-2,  V-2,  8-2,  9-2 ;  scalenohedrone,  ff,  f ,  J'  (=-^4,  fi,  ^);  ^ho  f, 
'i-2,  i-^,  0. 
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OA     i 

=162°  19' 

Oh   1 

=141    48 

OK  a 

=107   38 

OA2-2 

=110     9 

OAJ-2 

=118    49 

0A4-2 

=100    24 

OAfJ 

=120    69 

ÖAi/l 

=121    58 

f3Af2, 

pyr.=123    2 

2-2A2-3, 

••    =124 

i-ihB 

=138    68 

i-2A4-2 

=151    11 

2   A2 

=  T8    46 

Cleavage :  taaal,  sometimes  perfect, 
but  interrupted,  commonly  imperfect 
in  tlie  blue  variety ;  also  rhombotiedral. 
Large  crystals  uanally  rough.  Twiiis : 
composition-faee  ß.  aIeo  ma^ive 
gi-anu]ar  or  impalpalile ;  often  iQ  layers  t'rom  coinpoaition  parallel  to  J?. 

jH,=9.  G.=3'909— 4-16.  Luatre  vitreous:  sometimes  pearly  on  tho 
basal  planes,  and  occasionally  exhibiting  a  brignt  opalesceafcstarof  sixrays 
in  the  direction  of  the  axis,  Color  blue,  red,  yellow,  brown,  gray,  and 
nearly  white ;  streak  uneolored.  Transparent— tmnslucont.  Practnre 
coiiehoidal — uneven.     Exceedingly  tough  when  compact. 

Comp.,  Var, — Pare  riumiua  äl=Oxygen  46'3,  alumiaum  53'4=100. 

There  are  throe  subdivlsions  of  ths  Bpecies  prommenöy  recognized  in  the  arta,  and  uutil  eariy 
in  tlilB  Century  regarded  sa  diatinct  apooiaa ;  but  wliioli  aotually  dilibr  ouly  in  purity  and  atate  of 
crjBtaffizatioa  or  struotura  Haüy  flrst  (in  1805)  fonnaUy  unitad  them  under  the  üamo  here  bc- 
cepted  for  tbe  sparaes,  though  the  fact  that  adamantine  spar  and  sappKro  wsra  alike  in  cryatalliaa- 
tlon  did  not  escapo  tlie  early  crystallogri^her  Rom^  de  Lisle,  and  led  Wm  to  auggest  their  ideutity. 

Var.  I.  Sapphtsb.— 'Yi»,.euj  (bluiali  &)  Gr.;  Hyaeinthoa  (id.)  PUn.,sxsyü,  44;  Aateria  (tho 
aBteria.ted)  id^  mvü.  49.  Jaeut  Arab.  [ä.  name  in  India,  and  thenoe  Hyaoinßins  Vä.  (?)  King], 
'hvSfai  (red  St  the  Groeb  meaning  lundng  cool)  pt,  Theophr.  Oarbunculas,  Lyebnis  (red  S.),  pt., 
PHn,,  laivii.  25,  29.  Saphir,  SappMrus,  Woil,  Min.,  116;  Orientalist  Eubiu,  id,  111,  IUI, 
la^Bie  ff.,  Tr.,  1801.    Coriiidon  iiyalüi  ff.,1805. 

Indudes  the  parer  kiuds  of  fiue  calors,  transparant  to  trauslucent,  usefiil  as  g:eina.  Stones 
ara  iiamed  aococding  to  their  eolora;  tnie  Raby,  or  Orienlai  Biäiy,  red;  0.  l'opaa,  yeJlow;  0. 
Ermrald,  green ;  0.  Amethyst,  purple.  A  variety  havit^  a  atellate  opalescance  when  vieired  in 
the  direction  of  the  vertioal  aiis  of  the  orystal,  is  the  Asterialed  Sapphire  (Asleiia  of  Pliny).  The 
ruby  sapphire  was  prohably  ineluded  under  the  ÄtepaJ  of  Theopbraatua,  and  the  flr&micuiMS  and 
ij/iÄjiisof  Pliny, 

3.  OORüNBüM, — Adanias  Siderites  Flin.,  lisvii.  15.  Karuad  Bind.  Oorivindura,  Oorivendura 
{fr.  India),  Woah}.,  Oat.  Poss,,  1714,  1725.  Adamantine  Spar  (ö-.  India)  BUKk,  178-7  according 
to  Greville  and  Klaproth  (v.  seq.).  Demantapath  Klapr.,  Mem.  Acad.,  Berlin,  17^6-37,  Berlin, 
1192 ;  Beitr.,  i.  47,  1795;  Weni.,  Bergm.  J.,  i.  875,  390,  1789.  Späth  adamantin  DekmiOi.,  J.  de 
PhyB.,  SIS.  12,  1787 ;  ffa&y,  ib.,  193.  Gorandum  Greinlle,  PhU.  Trana.,  1798.  Corindon  K,  Tr., 
1801.    Corindon  harmophaneit    Corindon  adamantin  SroiigK.,  Min.,  i.  429, 1801.    Korund  Germ. 

Includes  the  kinds  of  dark  or  dull  colors  and  not  transparent,  cobra  light  blue  to  gray,  brown, 
and  black.  The  or^nal  ad^nantine  spar  from  India  has  a  dark  gr^sh  smokj-brown  tint,  but 
greenish  or  bluish  by  transmitted  light,  when  transiucent,  and  oither  in  distinot  orystalB  often 
lai^e,  or  cloavaWe-maasive.  It  is  ground  and  uaed  as  a  polishic^  material,  and  beiiig  purer,  iä 
Biiperlor  in  this  respect  to  eaery.  It  was  thus  employed  in  anoient  tiaaea,-  both  m  India  and  Europa. 
The  "  Armenian  stone  "  below  ia  supposed  by  King  to  have  been  uoruadnm  ra,tiiBr  thaa  omery. 

8.  Embby. — 'A-<iVji  e^  'Apiieyiai  [=Armenian  Wbotstone],  Tli^pTir.  Iiiüpis  Dioacor.,  y.  IßB. 
Ntütinm  (fr,  Naxoa),  Nasium  es  Armenia,  I'lin.,  sixvL  10.    Pyritea  vivuH  (7)  P/m,  isxri.  30. 
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kjmjria,  Smirla,  Agric,  Fois.,  1546,  Smergel,  Sroiria  ferrea,  Wall,  Wn., 
Sclimirgel,  Germ.     Emoril  H.,  Tr.,  1801;  Cormdon  graauleui  K,  1805. 

Ineludes  granulsr  corundum,  of  blaek  or  grajish-black  color,  and  contaii 
tite  intimately  mised.  TeelH  and  looks  much  liie  a  blflck  flne-grained  icoa 
conaidered.  Thsre  aro  gradarioas  fiom  the  evenly  ßne^;raiaed  emery  1 
corundum  is  in  distjuet  crystala.     This  last  is  tlie  case  with  pari  of  thatat  C 

The  foUowing  are  analysea  fay  J.  lawronce  Smith,  taken  fromelabcjratapBperaiiitheAin,  J.  Sei. 


Gl,  lUt.    Sfültsdi, 

magnetite  or  hema- 
e,  wMoh  it  was  long 
kinds  in  which  tbe 


IL  3.  364,  xi.  63,  xlii.  83.   The  oolnniu  of  hardueas  gi 


dered  mineral,  that  of  aapphire  being  100 ;  Mag.  Stands  for  Magaetüi 


2L 


84' 


Dr.  C.  T.  Jackson  matea  the  formula  of  emery  Fe  3 
Bat  neither  mieroscopie  Hor  chemical  inTBStigatioE 

Pyr.,  eto. — B.B.  unaltered ;  slowly  diflsolyad  it  ^       .  „       . 

wliieh  ia  colocless  when  free  from  iron ;  not  acted  apoo  by  soda.  Tho  flnely  pulveriKed  mineral, 
after  long  heating  wiüi  oobalt  Solution,  glysa  a.  beautiftü  blue  color.  Not  acted  upon  by  acids, 
but  oonverted  into  a  Boluble  Compound  by  fusion  nith  bisulptate  of  pot^h  or  soda,     Friotioo 


the  effecäye  abtaaive  power  of  the  pow' 


393 

8T52 

7-50 

0-83 

a-oi 

0-68=99-53. 

380 

8862 

8-ai 

0-70 

3-85 

1-18=  10 1-04. 

93-12 

0-91 

1-02 

0-96 

2-86=98-87. 

3-91 

84-66 

?.' 

1-20 

4-00 

3-10=99-93. 

63-00 

83-25 

0-92 

1-61 

1-90=101-18. 

3-S8 

70-IO 

0-62 

2-10=99-03. 

3-75 

71-06 

3032 

1-40 

4-13 

2-63=99-43. 

4-02 

63-00 

30-13 

0-50 

2-36 

8-86=98-34. 

3-83 

77-82 

8-63 

1-80 

8-13 

3-11=99-48. 

3'75 

6B53 

24-10 

3-10 

4-72= 10 1-31. 

3-U 

75-12 

lS-06 

0-72 

4-31 

60-10 

83-20 

0-48 

1-80 

5-6a  =  101-2CI. 

8-89 

6106 

27-15 

1-30 

9-83 

2  00=101-13. 

44-01 

50-21 

3-13 

wd. 

50-Oa 

44-U 

a-25 



6l-9a 

43-26 



6-46 

■03 


3-63 


4-81 


and  puta  the  mineral  in  the  spinel  famüy. 
appear  to  suatain  this  view. 

and  Salt  of  phoaphorus  to  a  olear  glaas. 


is  electridtj,  and  in  polished  speoimens  the  electtical  attracäoa 


h  of  tii 


for  a  considerable 


9  asaodated  with  crystalline  rocke,  as  granulär  limeatone  or  dolomite, 
te,  chlorite  alato.  The  fine  sapphires  are  usually  obtainad  from  the  beda 
of  rivera,  either  in  modified  hoiagonal  prisma  or  in  rofied  maaaes,  acoompanied  by  grains  of  mag- 
netio  irou  ore,  and  seveial  spacies  of  gems.  The  emory  of  Asia  Minor,  according  to  Dr.  Smith, 
ocours  in  grauular  limestone. 

The  best  ruby  sapphires  oceur  in  the  Capalan  mountains,  near  Syrian.a  cllyof  Pegu,  and  in  the 
kingdom  of  Ava;  smaller  individuals  ooeur  near  Bilin  and  Merowitz  in  Bohemia,  and  in  tha  sand 
of  the  Expailly  river  in  Auvergne.  Blue  sapphires  are  brought  irom  Ceylon;  this  variety  waa 
called  Saiamsiein  by  Werner.  Comndnm  occurs  in  the  Carnatic  on  the  Ualabar  ooast,  in  the 
territoriea  of  Ava,  and  elaewhere  in  the  Eaat  Indiea  ;  also  near  Ganton,  Ohina.  At  St.  Gothaid, 
it  occura  of  a  red  or  blue  tinge  in  dolomite,  and  noar  Mozzo  in  Piedmont,  in  white  compact  feld- 
apar.  Ädaraantine  apar  is  niet  with  in  large  coarse  hesagonal  pyramids  on  the  Malabar  coast,  and  in 
QelliTara,  Sweden.  Emery  is  fonnd  in  liüge  bouldars  at  Nasoa,  Bicaria,  and  Samos  of  ttia  Grecian 
Islands ;  alao  in  Asia  Minor,  13  m.  E.  of  Ephesns,  near  Gumuch-dagh,  where  it  waa  diacovered 
in  aitu  by  Dr.  J.  Lawrence  Smith,  associated  with  margarite,  cbloritoid,  pyrite,  caleite,  etc, ;  and 
also  at  Knltüi,  Adula,  and  Hanser,  Uie  last  24  m.  N.  of  Smyma;  also  willitlie  naorite(?)  of  Cum- 
berland,  England.  Other  localities  are  in  Bohemia  near  Pecschau  i  in  the  Uraj,  near  Katharinen- 
bürg ;  and  in  tlio  Ihnen  mountdina,  not  ßir  fh>m  Miask ;  Frederick  Valley,  Australia. 

In  W,  America,  in  Maine,  at  Greenwood,  in  crjst.  in  mica  schist,  with  beijl,  arcon,  lepidoliKi, 
rare.  In  Maasachusells,  at  Obester,  corundum  and  emery  in  a  lai^e  and  valuable  vein,  conaiating 
maicly  of  emery  and  magnetite,  associated  with  diaapore,  rlpidolite,  margarite,  etc. ;  the  corun- 
dum occasionally  in  blue  bi-pyramidal  oryatals.  In  Conn^Ucut,  at  W.  Kirma,  near  Kcchfleld, 
in  pale  blue  cryatala ;  at  Horwich,  with  siUimanita,  rare.  In  Ifetu  York,  at  Warwick,  bluisli  and 
pinlr,  with  spiäel,  and  oftan  in  itß  caTities ;  Amilj,  white,  blue,  reddish  crystala,  wiläi  apinel  and 
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rutlle  in  grau,  luneattme.  In  New  Jersey,  at  Newton,  Hne  orjstala  in  grau,  limestone,  wiöi  grasa- 
graea  hornblenile,  mica,  tourmaline,  rare ;  at  Vecnon,  near  State  line,  red  crjstala,  often.  several 
iaehea  long.  In  Pernisyhama,  in  Delaware  Co.,  iu  Aston,  near  Village  Green,  in  largo  crystals ; 
at  Mineral  Hill,  in  looae  cryst. ;  in  ehester  Co.,  at  Unionville,  abundant  in  crystals,  some  massea 
wekhing  4,000  Ibs.,  and  crystals  oocasionaily  4  in.  long,  witü  tourmaline,  margarite,  and  alHte. 
In  N.  (Mvlima,  in  Bunoombe  Co.,  blnä  massive,  dearable,  in  a  boulder ;  in  Giaston  Co.,  crjstals 
and  massive  corundnm.  In  Georgia,  in  Cberokee  Co.,  red  sapphire.  In  Caliifomia,  in  Loa  Angeles 
Co.,  in  Uie  drift  of  San  Frandaquoto  Paaa.  In  Oanwkt,  at  Burgess,  red  and  blue  crystals.  A  Bo- 
eaUed  emery  from  Arrowsic,  Maine,  ground  and  sold  nader  this  narae,  is  nothi:^  but  massige 
garaot,  roueh,  of  it  mised  witli  hornblende. 

Bed  sappliire  is  the  most  higUy  esteemed.  A  crystal  weighing  four  carats,  perfect  in  trans- 
parency  and  color,  haa  been  valued  at  half  the  price  of  a  dlamond  of  the  same  size.  They  seldom 
eieeed  half  an  inoh.  in  longth  Two  splendid  red  cryst^s,  toweve/,  haying  the  form  of  the 
pyramidal  dodeeahedron,  and  "  de  la  longueur  du  peilt  doigt,"  with  a  diameler  of  about  au  indi, 
are  Said  to  he  in  the  possession  of  the  Mng  of  Arracan.  Transparent  blue  aapphires  are  some- 
timea  over  three  inches  long. 

The  sogphire  of  the  Greek  (ooi^fijW!)  was  the  lapis  l^uli,  which  agrees  with  the  charaoter 
given  it  by  Theophrastua,  Pliny,  laidorus,  and  others.  PUny  remarks,  "Sapphirus  cceruleiis 
est  cum  putpura,  habens  pulveroa  aureoa  sparsos,"  partidlea  of  pyrila  wMoh  are  öequently  dis- 
seioinated  through  lapis  lazuli,  looldng  like  gold.  The  auoient  namea  applied  to  tbe  spedes  havo 
alrealy  been  gWoa  in  the  synonymy.    See  further  on  Ulis  subjeet.  Sing  en  Predous  Stones. 

0.  "U.  Shepard,  after  Bhowiug  (Deacr.  of  Em.  of  Otester,  Maas.,  London,  1E65)  Üiat  the  ehester 
emery  is  identioal  oiyatallographioally  with  corundum,  takea  the  piecantion  to  propoae  the  name 
emerile  for  emery,  in  case  it  should  hereaftcr  be  established  as  a  distinct  spedes.  Bat  a  name 
thus  ^ven  has  uo  Claim  to  reeognition. 

Alt. — Corundum  under  some  circmnstances  al)Borti3  water  and  ohanges  to  diaspore;  and 
perhaps  also  to  the  mioa-Iike  mlneral  margarite.  It  ia  also  replaced  by  silica,  forming  qva^la 
pseudomorpha. 

Artif. — formed  in  cryatals  by  exposing  to  a  high  heat  i  pta.  of  borai  and  1  of  alumina  (Ebel- 
men);  by  doconiposing  potash  alum  by  cbatooal  (Gaudiu);  by  subjceting  in  a  carbon  vesse! 
ßnorid  of  aluminum  to  the  action  of  boric  acid,  the  procesa  yielding  large  rhombobedral  piatos 
(DeTille  Ä  Caron) ;  by  addition  to  the  last  of  fluorid  of  tihromlnm,  ^ording  the  red  aapphire  er 
mby,  or  with  less  of  the  fluorid  of  chromium,  blue  aapphire,  or  witb  mach  of  thia  chrome  fluorid, 
a  Ana  green  kind ;  by  action  of  clilorid  of  aluminum  on  hme  (Daubree). 

ISO,  HEMATITE.  'A(p«r!r„s  |;=Blooa-stonB]  pt.  TTteophr.,  325  B.O.;  Dioscor.,  v.  143,  A.D. 
40.  Hferaatites  pt.  Fun,,  sxivL  28,  38,  a.d.  11,  (1)  Galense  genua  terUum  omois  metalll 
inanissimum,  Gena.  Eisenglanz,  (2)  Hcematilea  pt=  Germ,.  Blutatein,  Glaakopf,  AgrU.,  Interpr,, 
465,  468,  IB4G.  (1)  Speglande  Jernmalm,  Minora  ferri  apecalaris,  (2)  Hsematitos  rubor,  (3) 
Ochra  rubra,  Wall,  239-266,  1747.  Eotbeisenstein.  (1)  Järnmahn  tritura  rubra,  Speglande 
EisengUmmer,  (2)  Hfematites  ruber,  (3)  Ochra  pt.,  Cronsi.,  178-1B5,  17S8.  Speoular  Iron;  Eed 
Hematite,  Eed  Oehre.  Fer  speculaire,  (2)  Hematite  rouge,  Sanguine,  M:  (1)  Eisenglanz,  (3) 
Eoth  Eiaeuatein,  Bother  Glaskopf,  Eother  Eisenrahm,  Wem.,  Bergm.  J.,  1189.  Irou  Glance, 
Eed  Iron  Ore,  Hod  Osyd  of  Iron,  Mieaceoua  Iron  Ore.  (1)  Fer  oligiste,  (2)  Fer  oxyde  rouge, 
B.,  Tr.,  1801.    Hämatit  Eausm.,  Haid.  Handb.,  6B2,  1845,  Hausm.  Handb.,  232,  1847. 

Ehombohedral.  _ffi  A  _S=86°  10',  0  A  Ä=132°  30';  ß=l-S591.  Ob- 
served  planes :  rhombohedrona,  ■^,  J,  ^,  4^,  f,  1  {Ji),  ^,  4,  -5,  -2,  -|-,  -f, 
-1,  -4,  -f '  -ii  -B-)  -i-  ^ ;  scalenohediona,  j°,  ^',  1'  i%  i',  4"j  4^,  -J-',  -k", 
-3' ;  pyramidB,  ^-S,  |-2,  |-2,  ^2,  4-3 ;  prisms  I,  %-%  «-|,  ^-^ ;  and  the 
basal  plane  0. 

0  A     2=107°  40'  2  A  2=68°  47'  -S  A  4-2=154°  3' 

O  A  1-2=137  49  5  A  5=61  34  _ß  A  |=143  55 

0  A  1-2=118  53  ^  A  ^=143  7  MA  *^3=136  55 

0  A  1^=103  32  ^  A  1=115  23  1»  A  i-2=162  41 

Oleavage :  parallel  to  ü  and  0  ;  often  indistinct.  Twins :  eompoaition- 
face  Äy  also  0  (f.  145a).    Also  columnar— -granulär,  botrjoidal,  and  stalac- 
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titio  ehapos;   also  lamellar,   laminfe  joined  parallel  to  0,  and  variously 
bent — thiek  or  thin ;   also  grannlar,  friable  or  cjompact. 

H,  =  5'5— 6*5.     G.=:4'5— 5'3j  of  some  compact  varieties,  aa  low  as  4'2. 
Lustre  metallie  and  occasionally  eplendeiit ;  aometimes  eartby.    Oolor  dark 


Bteel-gray  or  iron-Mack ;  in  very  thin  partielee  blood-red  by  transmitted 
light ;  when  earthy,  red.  Streak  cherrj-red  or  reddish-brown.  Opaque, 
except  when  in  very  thin  laminte,  which  are  faintly  translueent  and  blood- 
red.  Fraeture  eubeonclioidal,  uneven.  Sometimea  attractable  by  the 
magnet,  and  occasionally  even  magiietipolar. 

Comp.,  Var. — Sesquioxjd  of  iroa,  jPe^Oxygen.  30,  iron  70=100,  Sometimos  contanmg  tita- 
mum  and  magnesiiim. 

lu  a  tabular  crystaUine  hematite  ftom  Tesurius,  ßammelsberg  found  (Pogg.,  orä.  4S3)  Fe  3-U 
and  Sig  O'M;  it  was  inagnotic,  and  Q-.=5'303;  the  hematite  mayliare  eontaiaed  some  maEnetite 
BS  impurity.  Sometematite  contains  titaaluoi.  Cryatala  from  Krageröe  aflbrded  Ramraelsberg 
(Pngg.,  dV.  eas)  Pe  33-63,  f  i  3-55,  Je  3'26^10(I-M=i'e  Ti+  13  ¥0,  or  {Fo  lif  0'+13  Pe. 

The  varietiea  depend  Ott  teiture  or  stato  of  aggregation,  and  in  aome  o^es  tlie  preseaco  of  im- 
puritios, 

Var.  1.  Bpecidar.  Luatre  metallie,  and  erystalB  oftett  aplendent,  wh.enoe  thettamespecMitM-iron, 
(i)  "Wüen  täie  atnicture  ia  foiiated  or  micacoons,  the  ore  ia  callad  micaeeoas  hematite. 

2.  OwTtpocJ  cölitmmar;  or  fibrouB,  The  masBea  often  loi^  radiating;  luatre  aubmetallio  to 
metallie;  eolor  bromnish-red  to  iron-Wack.  Sometimea  ealled  red  hematite,  the  name  hemalite 
among  the  older  mineralo^sta  inoluding  the  fibrous,  atolaetitic,  and  otter  aolid  massive  varietiea 
of  thia  specioB,  limonite,  and  ttifgite, 

3.  Red  Ockreoiui.  Hed  and  earthy.  Often  speoimena  of  tte  preceding  ara  red  oohreouB  od  aome 
partB.    Beddk  and  red  chalk  are  red  ochre,  mixed  witi  more  or  leaa  olay. 

4.  Clay  Jron-sUiRe;  ArgiUateotis  liematiie.  Hard,  brownish-black  to  reddiah-brown,  teavy 
atone ;  often  in  part  deop-red ;  of  atilimetallic  to  unmetallic  luatre ;  and  afibrding,  liko  all  the  pre- 
ceding, a  red  atreab.  It  consists  of  oiyd  of  iron  with  öay  or  aand,  and  aomeiimea  other  impur- 
ities.  (6)  When  reddiah  in  color  and  jaaper-like  in  texture,  oftec  oalled  jatipeTy  elay  irou-atone. 
{c)  WJien  oolitio  in  atructnre  (oonaiating  of  minute  dattened  oonoretiona),  it  ia  tlie  leaticular  iron 

Ilabin/le  is  a  achiat  reaembling  mica-achiat,  but  containing  much  specular  oie  in  graina  orscalea, 
or  in  the  micacoona  form. 

Breithaupt  atatea  that  aome  rhombotedrons  of  hematite  have  a  msgnotio  asia  crosaing  obliquely 
Üie  vertioal  aiLa,  paaaing  betsreen  two  opposite  lateral  angles  (B.  H.  Ztg.,  xxv.  149) ;  snä  further, 
that  tJie  three  eloavagea  of  the  rhombohedron  are  not  quite  equal. 

Pyr.,  ato. — B,B.  infuaihle;  on  cliarcoal  in  R.F.  becomoa  m^netlc ;  with  borai  in  O.F.  pves  a 
bead,  wliidi  is  yeEow  wMe  hot  and  colorlees  on  oooling ;  if  saturaied,  the  bead  appoara  red  while 
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hot  and  yeHow  on  cooling ;  in  B.P.  ^ves  a  totüe-greea  color,  snd  if  treated  on  diarcoal  willi 
metallic  tin,  aBaumes  a  Titriol-graen  color.  With  soda  on  charcoal  in  E.F.  ia  reduced  to  a  gray 
magnetic  metallic  powder.    Soluble  in  coacentrated  muriatic  acifl. 

Obs. — Thia  ore  occurs  in  rocia  of  oll  agea,  The  Epeoular  varicty  ia  mostly  poufincd  to  crystal. 
line  or  metamorpMc  rocks,  bat  is  also  a  resiüt  of  igueous  actjon  atiout  some  volcanoea,  aa  at  Tesii- 
fiua.  Many  of  tlie  geological  formationa  confain  l£e  OTgillaoeous  variely  or  clay  irou-stone,  wüich , 
is  mostly  a  marsli-formation,  or  a  depoait  over  the  bottom  of  ahallow,  Btagnant  water ;  but  ttiia 
kind  of  elaj  iron-stone  (that  giving  a  red  powder)  is  lesa  eommon  than  the  corresponding  variety 
of  linioniteor  aiderite.  The  beds  that  ocour  in  metamorphio  rocks  are  someiämes  of  vary  great 
tJiicknesB,  and,  like  thoae  of  magnetite  in  the  Same  Situation,  bare  reealted  from  the  alteratlou  of 
stratiäed  beda  of  ore,  originally  of  marsh  oi^lu,  which  wcre  formed  at  the  seme  time  with  the  endog- 
ing  rocks,  anduoderwentmetamorphism,  or  achange  totheorj^tallinecontlition,  atthe  same  time. 

Beauüfiü  crystalhzations  of  thia  species  are  brougbt  ftT>m  the  islaad  of  Elba,  wbich  has  afforded 
it  fram  a  veiy  remot«  period,  andis  described  by  Oridas  "  Inaiila  inexhauetis  ehalybdiim  generoea 
metallis."  The  aurfacea  of  the  tiyatala  often  preseat  an  iriaed  tarnish  and  brilliant  luBtre  ;  Üio 
faoea  0  and  i  are  usoally  desütute  of  thia  tarnish  and  lustre,  and  may.therefore  assiat,  when 
preaent,  in  deteiminir^  Vae  aituation  of  other  planes  when  \hB  crystal  is  quite  oomplez.  St. 
Gothard  afforda  boautifö  spedmena,  compoaed  of  oryatallized  plates  grouped  in  the  form  of  rosettea 
(Etsenrose),  and  aocompanying  orj-stala  of  feldapar.  Kear  Limogea,  France,  it  oconrs  in  large 
cryatsls.  Fine  crystala  are  the  result  of  voloanie  action  at  Etna  and  Vesuvins,  and  particularly  in 
FoBsa  Oancharooe,  on  Monte  Somma,  where  it  incruata  the  cjecCed  lavaa ;  alao  forraed  in  moat 
recent  eraptiona  about  the  fiixaeralea ;  in  that  of  1856,  in  Que  crjstallizations  atiout  the  fumaiobfi 
some  Bo  thln  aa  to  he  blood-rod  by  transmitted  l^ht  (Scaeohi).  Arendal  in  Norway,  Longban  in 
Swoden,  Frarnont  in  Lorraine,  Dauphlny,  and  Switzerland,  ^so  Öcator  Moor  in  Gumberland, 
afford  splendid  apecimena.  Red  hemaHtB  occurs  in  reniforra  maaMS  of  a  fibroiia  coiicentric 
structure,  cear  Ulyeratone  in  Lancashüre,  in  Sasony,  Bohemia,  and  the  Harz.  In  Teatphalia  it 
oceura  aa  paendomorplis  of  oalcite.    In  Brazil  it  is  asBOoiated  with  qtiarta.    Ia  Chiii  there  are 


e  Iion  Mtn. ;  tie  former  650  feet  high,  consisUng  mainly  of  an  Azoic  quarta  rock,  and  hav 
iiig  Bpecular  iron  in  the  upper  part,  the  iron  ore  in  heavy  beda  interlaminated  with  quartz  |  the 
latter  200  feet  h%h,  and  consiating  at  sutface  of  maaaive  hematite  in  looae  bkic^s,  many  10  to  '20 
tona  in  weight ;  in  Arizona  and  New  Mexico. 

Beaidea  theae  regiona  of  enormoua  beda,  Uiere  are  numeroua  others  of  worltahle  valua,  elther 
cryatalliaed  or  ai^jülaceoua.  Some  of  theae  localitiea,  intereatir^fortheirspedmens,  areinnortherD 
New  York,  at  Gouverneur,  Antwerp,  Efermoa,  Edwards,  Jowler,  Canton,  etc.;  ■Woodstock  and 
Aroostook,  Me. ;  at  Hawley,  Masa.,  a  micaceoaa  variety ;  at  Piermont,  N.  H.,  id. ;  in  New  York, 
in  Oneida,  Herkimer,  Madison,  Wayne  Ooa.,  a  lenticular  argiUaeeoua  var.,  conaHtuting  one  or  two 
beda  in  Wie  Upper  Sünrian ;  the  eamo  in  PennaylTania,  and  aa  fal  south  aa  Alabama ;  and  In 
Oanada,  and  Wiaoonaia  to  the  weat ;  in  North  and  Soutb  Carolina  anucaceous  variety  in  schistose 
rooka,  constituting  the  so-called  speciüar  schisi,  oc  üabiriie. 

This  ore  aflbcda  a  conBiderable  portion  of  the  iron  raanu&ctnred  üi  different  eonntries.  The 
Tarietäea,  especially  the  speeular,  require  a  greater  degree  of  heat  to  araalt  than  other  orua,  buttlie 
Iron  obtained  is  of  good  quality.  Pulreriaed  red  hematite  is  emphiyed  in  polishing  metala,  and 
alao  aa  a  coloring  materiaL  This  species  ia  readily  diaünguished  from  magnetite  by  ita  red  atreak, 
and  from  tui^te  by  ita  greater  bardueaa  and  ita  not  deerepitating  before  ÜiB  blowpipe. 

NamedÄemaMfe  ftomÄT^io,  Zlood,  it  aeeming,  saya  Theopbraatua,  aaif  formed  ofconoretedblood, 
Thia  old  Greek  antJior  apeaka  afterwarda  of  a  aecond  kind  of  hematites  ('Ai/mrirni  JubBs),  which 
waa  of  a  yoUowiah-white  color,  probably  a  yellow  oehre,  an  impure  form  of  limonit«,  the  apeeies 
long  caUed  brotimltffmaMle. 

Alt. — By  deo::^datlün  through  organic  matter  forms  magndüe  or  protoxyds  |  and  from  the  latier 
comes  spaüiio  iron  bj  oombination  with  carbonio  arad ;  or  by  furflier  deoxjdation  through  sul- 
phuretted  hydrogen  forma  pyHte,  By  combination  with  water  forms  limonite.  Limouite,  mag- 
netite, and  pyrite  conetitnte  occurring  paeudomorpha  after  hematite. 

AxÜL — Pormod  in  cryatals  by  the  action  of  ateam  on  cMorid  of  iron,  regarded  as  the  probable 
method  of  ori^n  of  the  hematite  of  lavas ;  also  by  the  action  of  per(£lorid  of  iron  on  lime 
(Dauhr^);  by  the  action  of  a  atream  of  muriatic  acid  gaa  on  Pe,  tlie  application  being  made  Tery 
slowly,  leat  the  3Pe  be  all  converted  to  ohlorid. 

ISOA.  Maktitb.  (MarUt  Breilh.,  Char.,  233,  1832).  Martile  is  seaquioxyd  of  iron  under  an 
iaometrie  form,  occurring  in  octahedrona  like  magnetite  {t.  2),  and  suppoaed  to  be  paendomor- 

K'  >na,  mostly  after  magnetite.  H.=6— T.  G.=i'809— 4'832,  Brazit  Breith.;  4'B5,  Puy  de 
me;  4'SB,  Frasaem,  Iteralque;  B'16,  BraziL  Hamm. ;  6-33,  Monroe,  N.  Y.,  Hunt,  luatre  sub- 
metallie.  Color  iron-blaok,  soraetimes  with  a  bronzed  tarnish.  Streak  reddiah-brown  or  purplish- 
brown.    Fracture  conehoidaL    Not  magnetic,  or  only  feebly  so. 
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The  or^tals  are  sometiines  imlieädeiä  in  öie  maaaiye  sesquio^d.  They  are  dislMiguishea.  from 
magaetite  by  the  red  ütreak,  and  veiy  feeble,  if  any,  aotion  oii  tfie  magnetic  needle. 

Pomid  Bt  the  looalities  mentioned ;  also  in.  Vermont  at  Ohittenden ;  in  the  Marquette  iron  re^cm 
Boiitli  of  L.  Superlor,  where  erystals  are  common  in  the  ore,  as  if  all  of  it,  or  the  greater  part,  were 
martite ;  Baas  lake,  Oanada  West ;  et  Monroe,  F.  T-,  in  a  rock  contaioing  quartsi,  feldspar,  anti 
hombleade,  and  imbedded  in  each  of  these  miuerals ;  in  Moravia,  near  Sohonberg,  in  granite. 

The  nmrtite  of  Monroe  oontains  aome  Je,  Brueh.  The  ootaliedral  crystala  from  Cluttendeo,  Vt, 
according  to  D.  Ohnstead,  are  part  true  magnetite,  with  a  black  powder;  part  give  a  sligh.tly  red- 
dlah  Btreak,  with  little  fe ;  and  part  gire  a  red  powder  and  contain  no  E'e. 

"Wtether  the  crystals  of  marüte  are  oi^nal  erjstals  or  pscudomorpha  is  atjll  qneatjonocl ;  but 
the  latter  aeems  k)  be  the  most  probable  view.  FseudomorpMsm  after  magneäte  would  imply 
that  the  Marquette  ore  bed  was  onee  all  magnetite  in  composition,  Fe'  0',  and  has  been  changed 
tothe  sesqaiosyd,  Fe'  0',  by  an  addition  of  oxygen.  Rammolaberg  found  1-83— 2-HO  p.  c  of  prot- 
osj-d  of  irou  in  the  Brasil  crystala.  The  oetahcdrona  from  the  fumerolea  of  Toanviua  affocded 
llammelsbei^  (Min.  Gh.,  1B9)  ¥e  92-91,  fe  6-17,  Mg  ü'82=99-90.  The  orystals  from  FraBsero, 
France,  contain  O-a  p,  &  of  anlphur,  ■which  auggests  that  theao  may  be  pBeudomorpha  after  pjrite^ 

181.  MBNAOOANITB.  Speoiilar  Iron  pt.,  Eiaensand  pt,,  of  last  oent.  Menachauite  (fr. 
Ouruwall)  Wm.  McGregor,  3.  de  Phya.,  12,  152,  1791,  CreE's  Ann.,  1791,  and  Ejcwan'8  Min., 
1796  (making  it  to  consist  of  iron  and  an  oxyd  of  a  probably  new  metalj.  Eisenhaltigo 
Titanerze,  Menakanit  {fr.  Cornw.)  ^topr.,  Beitr.,  iL  226;  (fr.  Aachaffenberg)  ib.,  232,  335,  1797. 
Titane  osydS  ferrifere  H.,  Tr.,  1801,  Mänaken  Ka^st,  Tab.,  74,  1808.  Titaneisenstein,  Titan- 
eieen,  Germ,  Titanic  or  Titanifcrons  Iron,  Crichtonite  (sptlt  Craitonite)  Boiwn.,  Dat.,  430, 
1813.  Asobmea  Kiaenera  (fr.  Gastein)  Mola,  Gfnmdr.,  iL  4G2,  1824.=EibdeIoplian  v.  Kob., 
Schweig.  J.|  liiT.  1832.  Lmenit  (fr,  L.  Urnen)  A.  Z  Kupfer,  Eastn.  Arch.,  x.  I,  1827.  Mohsite 
(fr.  Dauphimi)  Leey,  PhiL  Mag.,  i.  321,  1S27.  Hystatisohes  EiBenerz,  Hystatite  (fr.  Arendal), 
BreWh..  Uib.,  64,  1830,  Ohar.,  236,  1832.  Bassnomelan  (fr.  St  Gothard,=Ei6enro3o)  v,  Kab., 
Giundr.,  S18,  1838.  Washingtonite  (fr.  Gönn,)  Skep.,  Am.  J.  Sei.,  sliü.  864,  1843.  TLtaniofer- 
rite  Chapm.,  Min.,  1843.    Paracolumhite  (fr.  Taunton)  Shep.,  ib.,  II.  sii.  209,  1851. 

Khonibohedral ;  tetartohedral  to  the  hexagonal  type.     S  A  B=ä5°  40' 

—  86°  10',  86°  S',  Rose  and  Descloizeaax,  85°  59',  Mohs.    Observed  planes: 

rhombohedrons,  ^,  1(Ä),  —5,  — f,  —2,  — ^ ;    pyra- 

^^^  mids,  f-3,  ^2,  ■¥'-2,  which  are  hemihedral ;  also^ 

J,  4-2,  0.    AngiGs  nearly  as  in  hematite ;   0  /\  li 

=122°  23',  and  Ji  A  f^2=154°  O'when  E  Ml= 

'.     Often  a  cleavage  parallel  with  the  terminal 

)  plane,  but  properly  due  to  planes  of  composition. 

Crystala   uauaUy  tabular.     Twins:    eomposition- 

face  0  j  Bometimea  producing,  when  repeated,  a 

form  resembling  f.  144,     Often  in  thin  platea  or 

laminse ;  in  loose  gi-ai 

H.=5~6,  G-.=4-5— ö,  Lusti-e  submetallie,  Color  iron-blaek,  Sti'eak 
submetallic,  powdei"  black  to  browniBh-red,  Opaque,  Fracture  eonchoi- 
dal,     Induences  ^ghtly  the  magnetic  needle. 

Comp,,  Var. — {Ti,.FB)'  0'  (or  hematite,  with  part  of  Iho  ii'on  replaoed  by  titaninm),  the  Pro- 
portion of  Ti  to  Fe  Tarying;  Eamiaelsberg  writes  tlie  forraiila  Fe  Ti  +  m  Fe,  which  is  equivalent 
to  (-ä-  Fe  +  -J  Ti)^  0^+n  Fe"  0',  the  Fe'  0'  being  in  varying  proportiona.  Sometimea  also  contain- 
ing  magnesia  or  mangancae,  whence  the  more  general  fonnula  (Ti,  Fe,  Mn,  Mg)'  0°. 

The  variotiea  recognized  arise  mainly  from  the  proportiona  of  iron  to  titaninm.  Tliey  have 
been  named  aa  follows,  commenoing  with  that  eontajning  the  moat  titaninm.  So  satisfactory 
eitemai  diatinctiona  have  yet  heen  made  out : 

1.  K^delyihfme.  Ahont  30  p.  c.  titanium  (anal  1).  In  crystala,  but  uBUally  m^aive,  or  in  thin 
platea;  BAli=S5°  59';  G,=4-e61,  fr.  Gastein,  Mohs;  4'723— 4'735,  ib.,  Breitli. 

2,  CricJiktnite.    Composition  essentially  like  that  of  the  preceding  (anal.  2  and  23).    In  acute 
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rhombohedrons,  with  basa]  oleavBge;  E/sE=SG'  62V;  -5  a -6=61°  21';  G.=4-19,  from  St 
Cristophe  (ori^al) ;  4'689,  aama  Compound  from  Ingdsberg,  Eamm.  (anaL  23) ;  lustte  liright, 

3.  Ihiienile.  26 — 30  p,  e.  titamum,  and  nearthe  preceding  in  compoBitioa,  but  containmg  mora 
aesquiosyd  of  iron  (anal.  3-6,  21).  Cryatallized  and  maasive;  SaS=85°  43';  G.=4-895.fr. 
Ilmen  Mta.  (original),  Breitb. ;  4'81 — 4-873,  ib.,  Ramm.  For  same  Compound  fr.  Egersiind,  4'V44 
— 4i91,  Ramm.;  fr.  Erageröe  4'iOI. 

4.  Mmaeeamte.  AboM  35  p,  c.  of  titanium,  and  vrith  more  seaquiosjd  of  iron  tban  in  the 
preceding  (anaL  1-10,  a8,  29).  Massive,  and  in  grains  or  as  a  sand  (Bietiiaaüd).  Q.—4-7— 4-8, 
fr.  near  Menacean,  Comwail  (or%.).  Simiiar  Compound  from  iBerwiese,  4G16 — 4'152,  Ramm. 
(Iserine?) 

6.  Eyslam.  15— 20  p.  c  titanium,  snd  rauch  Fe  (anal.  11-14).  ÄAÄ=86°  10';  d.—S,  tr. 
Arendal  (orig.).  Waskmgtim,ile  belonga  here  (anal  13,  14,  .SO),  Ooeurs  in  lai^  tabular  rather 
duUotystala;  JJaB=86°  »pprodmatcly;  G.=4-9ü3,  fr.  Weaterly,  E.  I,,  and  S -Ol 6,  fr.  LitchfieM. 
Ot.  (orig.),  Shepard ;  for  latter,  4986,  Ramm. 

6.  UddeoiäMe  D.  About  10  p.  c  titanium  and  10  p.  c.  of  Pe  (anal  15).  Tbe  Aacliaffenberg 
(jtanic  iroa  is  near  tliia,    It  occurs  massige  and  in  plates,  and  haa  G.=4-18, 

1.  BasoMmelam  {Eisearose  of  tbe  Alpa).  6  to  8  p,  c.  Ti,  and  15  to  83  of  Fe  (anaL  11).  G.= 
4-95_5'21.    It  18  properly  a  litaiiiferoua  hematite. 

8.  Erageröe  fiermHie.    Containing  less  tban  3  p.  e.  of  titanium  (an^  35), 

9.  Moffnesian  MenaccamCe;  I'icrolamle  D.  Contains  10  to  1C>  p.  o.  of  magneBia,  anal.  24;  formula 
{Je,  ]ilg)fii  G.=4-293 — 1-813.    Named  iWim  T«poi,  SiYter,  in  alluaion  to  tlie  magnesia. 

Tbe  MoTisile  \s  of  unoettain  looality  and  composlöon.  Ths  ocourrine  rhombobedron  affotda  tbo 
at^le  1S°  45'  (Levy);  orystals  tabulai;  in  twins;  no  cleaTage  observable. 

Tbe  loose  Ironrsamd  of  laerwiese,  caUed  iserine,  ia  in  part,  at  least,  in  isometric  octshedrons ; 
and  tbe  irappisclies  Mseaerti,  Breith.,  is  slmilar. .  See  Isbeihb  beyond, 

PaTawümAiie  is  an  irou-black  mineral  flrom  1  m,  üW,  of  Taunton,  Mass.,  haying  H.  about  B. 
Pisaci  bas  proved  it  to  be  of  tbia  Bpeeiea.     He  fouud  G.=4-353,  H,  4'5. 

Analyaea:  I,  v,  KobeU  (Sebtr,  J„  Iiit.  59,  245);  2,  Marignac  (Ann.  Ch.  Phys.,  m.siv.  50);  3,4, 
Moaander  (Ak.  H.  Stockb.,  1829,  320,  Pc^g.,  3ii.  211);  6,  LeleBBB  (Thäse  aur  TeoipL  de  Tanal., 
etc.,  p.  46) ;  6,  H,  Hose  (Po^.,  iü.  163) ;  1,  v.  KobeU  (1,  c.) ;  8-12,  Mosander  (1.  c) ;  13,  Kendall 
(This  Min.,  2d  eflit.,  5211;  14,  Marignao  (L  c);  IB,  Piantamour  (J.  pr.  Ob.,  iiiv.  302);  16-18,  v. 
Kobell(l.  c.)i  19,  T.  S.  Hunt  (Eep.  G.  Can.,  1849,  18B0,  1C5,  and  1863,  601);  20,  J.  MüUer 
(Jebrb,,  i8B9,  115);  21,  22,  Damour  (Ann.  Ch.  Phys-,  li,  445);  23-35,  Rammelaberg  (Pogg.,  civ. 
4SI,  and  Hin.  Ch.,  406): 

*i        Pe        f'e       Jiln      Mg      Ca 


1    Gastem  KibM. 

69-00 

4-SB 

36-00 

1-65 

^lOOKobea 

2   St  Cbrstophe   OrKht 

52-27 

rao 

46-B3 

=100Marignae. 

*  3    Ihnen  Mts    Ilmea  le 

4b-82 

10-74 

81-86 

2-78 

1-14  =99-39  Moaander. 

4b-al 

1.1-71 

35-31 

3-39 

0-60    0-aB,  €r  0-38,  Öi  3-80=100-ll  M. 

5 

45-4 

40-7 

14-1 

0-B,  SnO-5,  tbO-2=101-4D6L 

6    Egersrad 

43-73 

43-70 

13-51 

=100  Roae. 

1                          Jf^cc 

43-24 

28-66 

21-91 

=09-81  Kobea 

42-51 

23-21 

29-21 

1-23    0-50,  St  0-S3,  äi  1-65=98-16  M. 

41-08 

25-93 

29-04 

1-94    0-49,Yt,eeO-B8,  8i0-(n=99-13M. 

lu 

89-04 

29-16 

21-33 

0-21 

3-BO    0-90,  Sr0-12,gi  0-81=99-13  M. 

11    Arendal          Hyslohte 

24-19 

B3-01 

19-91 

0-68    0-38,  ä  1-11  =  99-29  M. 

68-61 

13-90 

1-10    0-86,  &  0-44,  §i  1-88=100-28  M. 

li    LthSell, 

26-38 

51-84 

32-86 

=99-98  Kendall. 

14. 

aa-21 

69-(V7 

18-72 

^100  Maiiguao. 

16.  Dddewalla,     Tilaii.  I. 

1Ö-56 

71-25 

11-32 

14-16 

15-00 

10-04 

0-SO 

=100EobBlL 

11.  Schweiz,    Sasamym. 

12-61 

82-49 

=100KobBU. 

18,            "         Täamcl 

10-0 

1-6 

Ö-. 

=100E:obell. 

19.  St..  Paul's,  Oanada 

48-80 

10-42 

81-06 

3-60    =99-68  Hunt 

20.  Maihoven,  Bar. 

51-60 

41-19 

0-30,  äl,  Si  2-47  =  100-16  Mimer. 

31.  Antioquia,  R.  Chico 

B7-09 

43-11 

0-80 

=]OODamour. 

3i            "        Cienaga 

48-14 



60-11 

1-69 

=100Damour. 

Sp 

gr- 

?i 

Pe 

&e 

An    Kg                               te¥i;J'e 

28.  Ingelsborg                 4- 

89 

53-03 

3-G6 

S8-30 

4'30     1-65=99-94                        I  r  0 

24.  Warwick,  H.  T.  4-313 

4-393 

B7-71 

26-82 

0-90  13-11=90-14                        1  :  0 

35.  Ilmen  Mts.             4'81 

4-813 

45-93 

14-30 

36-52 

2-72    0-69=100-06                      6  :  1 

2G.  Egeraimd             4-144 

4-191 

51-30 

8-81 

33-83 

tr.       0-40=100-40                         9  ;    1 
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Eatio 

Sp.  gr. 

Ti 

¥(, 

?e 

iln      Iftg 

^6Ti:3PB 

2T 

Eragertio 

4-TOl 

46-93 

n-48 

39-82 

99-60 

28 

Iserwiese 

4-752 

37-13 

28-40 

29-20 

3-01     2-87= 

100-7  : 

29 

4-616 

42-20 

23-36 

S0-B7 

1-74    1-67  = 

30 

LitehSeld,  Ct. 

4'93e 

33-72 

63-71 

22-39 

0-26    0-50= 

100-57 

3! 

Bisenach 

B-060 

16-20 

69-91 

12-60 

0-77    0-55= 

100-03 

32 

Sn^Tim 

4-943 

10-02 

77-17 

B-52 

1-33,  äl  I-49-Sa 

50 

33 

Binnen  TaL 

6-127,  5-lfi0(|)  BIS 

Sl-92 

s-eo 

89-70     ■ 

34 

Si.  Gothard 

5-187,   5-209 

9-10 

88-41 

7-63 

0-44      tT.  = 

100-58 

35 

Erageröe 

5-2406 

3-55 

93-63 

2-26 

■  ~ 

100-44 

1  ':  13 

With  tte  amlyaes  23  to  85  the  ratio  of  t 

Tito 

Pe  is  ^Ten  in  the  last  colunro,  fron 

wl 

o  writea  tlie  fomrala  for  23,  24, 

JoTi 

for  25,  BFeTi  +  Pe;  for  2 

G,  Bl?eTi+ge, 

Bi. 

tio  between  tbe  metala  oombined  and  the  osygen,  for  theao 

analysos. 

have: 

Metals.    Osjgen 

Ratio. 

Metala 

Oiygen. 

Katio, 

Anal,  23.        21 

71        S2-11 

]'4S 

Anal. 

30.        20-63 

30-80 

1-50 

"      24 

22 

71        34-64 

1-52 

31.        20-29 

30-62 

1'51 

"      25 

20  67         31 -55 

1-ao 

32.         20-14 

30-29 

1-50 

">  ^i 

09        32-11 
53         31-48 

\- 

1-60 

" 

33.  20-07 

34.  20-23 

30-14 
30-44 

J 

1-50 
1-50 

"    as 

"      29 

21 
20 

17         31-S7 
62         31-64 

\: 

1-50 
1-54 

" 

35.         20-13 

30-22 

1-60 

These  ratioB  are,  with  two  or  throo  oscepttons,  almost  exactiy  2: 3,  whioll  sh0W3  BtiH  betlßr 
that  they  oorrespoiid  with  the  geaerai_foricula  E"  0'.  Analyaes  1  to  22  affordthissame  ratio  and 
iörumla.  Rose  made  the  formula  mTi+n  Pe,  aßsuming  that  Üie  ia  obtained  in  the  ajislyses 
aroae  from  the  oiydation  of  a  BuppoBed  tätanic  oxyd  (Ti'  0°)  at  the  expense  of  the  Fe.  Thia 
view  ia  not  auatained,  since  it  fias  been  prored  that  the  fe  esiats  as  auch  in  üie  ore. 

For  otlier  analjaes;  fr.  Haraburg  in  Gabbro,  Streng,  B.  H.  Ztg.,  sxüL  65;  fl-.  Oapa  de  Terd 
lalea,  Silva,  C.  R.,  lir.  186T ;  fr.  Löbauer  Berg,  B.  Oalberla,  Ber.  Iris  Dresd.,  1866,  136. 

Fa/racolv.ia)üi  aSoTd&A  Pisani  Ti  35-66,  ¥e  3-48,  te  39-08,  Sl  gl "94,  Ca  2-06,  Si  and  insoluhle 
mattera  10-66,  AI  7-66  (Am.  J.  Sd-,  IL  ixxyiL  359).  It  is  so  mixedwith  the  gangue  that  it  ia  ex- 
tremelj  diScult  to  obtain  it  pure.  AmenaccanitefoundatRajamälü,  finland,  containssomecolum- 
bic  aoid  replaoing  part  of  the  ütanio  (Pogg.,  oiidi.  615). 

Pyr.,  eto.— B.B.  infuaible  in  O.E.  allhough  sligbtlj:  rounded  on  the  edgea  in  R.F.  With  borax 
and  Salt  of  phoaphorua  reacOa  for  iron  in  O.R,  and  with  the  latter  flux  assumes  a  tnore  or  leaa  in- 
tense  browuiah-red  oolor  In  'R.'W. ;  this  treated  ivith  tin  on  charcoal  chaiiges  to  a  yiolet-red  oolor 
whcn  Üie  amount  of  ütauium  is  not  too  emalL  The  pnlverized  mineral,  heated  with  niuiiatic  acid, 
ia  alowly  diasolyed  to  a  yollow  Solution,  which,  filtered  from  the  undecomposed  mineral  and  boiled 
wLth  the  addition  of  tin.foil,  asaun 
biaulphate  of  soda  or  potash, 

Oba. — The  princip^  European 
the  most  remarltable  ia  »t  Kcagert 
is  afford         '  '        *  ' ' 


a  boautiful  blue  or  violet  color.    Doeotnposod  by  fuaton  -mth 


of  thia  speoies  hare  been  enumerated  above.  Ona  of 
Korway,  where  it  oceura  in  Telna  or  beds  in  diorite,  whioh 
ighing  over  1 6  pouui^.  Flne  crystals,  sometimea  an  ineh  in  diameter, 
ocout  in  Warwiek,  Amity,  and  Monroe,  Orange  Co.,  N.  Y,,  imbedded  iü  Serpentine  and  white  lime- 
Bkine,  and  aaaociated  witt  apinol,  cliondrodite,  rutue,  elc. ;  alao  4  m.  west  of  BdenTÜle,  and  near 
Grnonwood  furnaee  with  apinel  and  chondroditej  alao  at  ChesleT  and  South  Bojalaton,  Mass. 
Vast  depoaita  or  beda  of  ütmiic  ore  ocour  at  Bay  St.  Paul  in  Canada,  in  ayenite ;  one  bed,  90  feet 
thick,  oontinnes  on  in  view  for  300  feet,  and  probably  far  beyoud ;  alao  in  the  Seignory  of  St. 
Francis,  Beauoe,  mised  with  magneüte  asabed45  feet  thick  ia  Serpentine ;  O.  =4-56—4-66;  also 
with  labradorite  at  Chäteau  Eicher.     Grains  are  foimd  in  the  gold  sand  of  California. 

181A.  ISESITB.  (Titaneiaenstem  pt.,  Magnetiachcr  Eiaen-Sand  pt,  Wmt.  Iserin  (fr.  laer) 
Wem.,  Letztes  Min.,  20,  52,  18X7,  Hoffm.  llin-,  iv,  258,  1817.  Oktaedriechea  Titaneisen-Osgni 
Wem.  Iserin  Jh'eiih,,  Ohai-,,  51,  1820.  Hexaednsches  Eisen-Erz  Mohs,  Min-,  436,  X8"39.)  laerite 
iron,  and,  like  martite,  to  bo  paaudomorphoua.    Forma  like  £ 

t.  350);  8,  Edwards 


2.  Plattonaeo,  Hung. 

3.  Meraey 

i.  SUberberg 


}4=  100-60  Hamm, 
(9=103-31  Hauer. 
S2,  Bi4-02=99-D2  Edwards. 
-=99-S2  V.&R. 
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The  locality  of  Iserwiese  gave  the  name  to  tliU  mineraL  The  fitanie  iron-sand  iE  partlj  in 
octBJiedral  fonns,  and  this  portion,  if  not  all,  is  tho  iserim.  Tat  it  is  still  doubted  whether  tha 
oSahedrona  are  regulär  octahedrons,  or  whether  Üiey  are  acute  rhombohedroüs  with  trnneated 
apices,  and  therefore  tnie  ilmenite.  The  Iserwiese  eryatals,  aa  analyzed  by  Rammelsberg  (anal. 
1),  gJve  for  the  raöo  between  the  metala  and  osygen  3  :  2-33,  whioh.  is  lunoh  more  osygen  thau 
the  formula  E'  0'  requirea,  and  ia  atill  ftirther  remote  from  that  of  magnetite.  The  ore  from  Sio- 
Pok,  on  the  Platensee,  aa  ana-'yzed  by  v.  Heuer  (snal.  ä),  afforda  the  general  formula  (Fe,  Ti)'  0* 
+  Fe'0',  equlvalent  to  FeO  TiO'+Fo'O'  ("c  Fe  Ti  +  S'e).  G.=i-811.  The  grains  were  in 
part  octahedrons,  and  some  with  tcuncated  augles. 

The  aaod  od  the  Mersey  comes  from  the  ahorea  nearly  opposite  Liverpool,  and  is  mixed  with 
magoetite.  This  is  indicated  in  the  analysis,  which  affords  the  formula  3  Fe  0,  Ti  0'  (or  3  (Fe, 
■n)'  0")  +  5  Je  Pe  (or  S  of  magnetite).  Minute  octahedrons  oocur  at  Bflllyw^ac,  Mall  of  Cantjrö, 
Saud  from  Müggelsee,  near  Berlin,  having  6.  =  6-075,  afforded  Eammelsbei^  a  similar  composi 
tion,  but  with  only  fi-ao  p.  Q.  Ti,  it  giving  him  tha  formula  Fe  0  Ti  0'  +  6  of  magnetite.  It  ia  no 
stated  that  thts  Saud  is  ootahedraL  The  ore  from  Silbarberg,  near  Bodenmiüa,  m  Bavaria,  corre 
Bponda  nearly  to  4i  (Fe,  Ti)'  0^  +  8  Fe"  0',  and  therefore  comes  under  the  general  formula  R^  0^ 

Writarshauaen  haa  obtained  from  oetahedtal  crystals  of  an  iron-aand  from  Etna  (Tiilk.  ""' 
131),  haviog  6.=4-43,  Ti  12-38  and  Fe  fla-13=104-56.  The  anaiysia  needs  rspetition,  A.  Ji.uop 
obtained  for  a  titanic  iron-Band  a  eomposiöon  corresponding  to  magnetite  in  atomio  ratio,  giving  the 
ratio  1  ;  125  between  the  metaia  and  oiygen.     See  under  MiesBTllB. 

Iserine  is  reportsd  also  frora  Bohemia,  Saaony,  Calahiia,  Puy-de-Dome  io  France. 

132.  PEROFSKITE.    Perowskit  G.  Eose,  Pogg.,  ilviii.  558,  1839,  Eeia.  "OraL,  ü.  128, 

Isometric,  Eose  (fr.  TTral),  (Rhomboliedral  ?),  Obaerved  planes  :  0,  /, 
1,  2,  ir^,  *-|,  «4,  2-2^  8-3,  24,  f -|.  Habit  cubic :  f.  1, 5, 16  ;  also  17,  except 
that  the  plaoes  are  *-f .  Klioinbohedral,  Desel.  (fr.  Zermatt) ;  with  RAm 
nearly  90°.  Perhaps  dimorphous.  Olearage :  parallel  to  the  cubic,  oi' 
rhombohedral ;  faces  rather  perfect. 

H.=5-5.  G.=4-017,  fr.Aehmatovak;  4-03— 4-039,  fr.  Zermatt,  Damonr; 
4'02,  fr.  Sehelingen,  Seneca.  Lnstre  metallic — adamantine;  eolor  pale 
yellow,  lioney-jellow,  oi-ange-yellow,  reddish-browa,  grayieh-black  to  iroii- 
black ;  streak  colorlees,  gi-ayish.     Transparent  to  opaque. 


1,  Aobmatovsit,  SiocÄ  68-06    39-20    2-06    Ijg,  litt  (r,  =  100-22  Jacobson. 

2.  "  bromt       B9-00    se-ie    4-79         "     0-11—100-07  Brooks. 
■  3.  Sehelingen,  Jfcici:  58-95    35-69    6-23=100-87  Seueca. 

4.  '■'  "  69-30    36-94    5-99=101-23  Seneoa. 

6.  Zormatt,  j/eKoiu         (f)  59-23     39-92    l-14=100-29  Damour. 

Pyr.,  etc. — In  the  forceps  and  on  eliareoal  iufueible.  With  salt  of  phoaphorua  in  O.F.  dissolvei' 
easily,  giving  a  greenish  bead  while  hot,  which  beoomea  eolorlesa  on  cooliug ;  in  ILP.  the  head 
ehanges  to  grayish-green,  and  011  cooling  assumea  a  violet-blue  oolor.  Bntirely  decomposed  by 
bothng  suljAurio  acid. 

Oba. — Occurs  in  amall  crystals  or  drusas  of  cryatala,  all  of  daric  oolors,  aasodated  with  oryatal- 
lizea  ehlorite,  and  magnetie  iron  in  eWorite  slate,  at  Achmatovek,  near  Slatouat  in  the  Ural;  a* 
Sehelingen  in  the  Kaisersthal,  in  white  or  yellowish  granulär  Emeatone,  with  mica,  magnetite,  and 
pyroehlore ;  in  the  Valley  of  Zermatt,  noar  the  Findelen  glaoier,  where  orystallhie  masses  oocur, 
in  talcoae  aehist,  as  lai^e  as  Üie  fist,  and  the  interior,  if  not  the  whole,  is  of  a  l^ht  yellow  color 
(showing  that  the  darker  shadea  ore  due  lo  alteration),  aloug  with  garnel,  idoeraae,  aphene,  zheon, 
eorundum,  rutüe,  ütajiie  iron,  Serpentine,  etc. ;  at  Wildkreuzjooh,  between  Pfltseh  and  Pfunders 
in  the  Tyrol,  a  eryatal,  proimbly  of  this  apecies,  haying,  accordingtoHeBsenberg,  Ihe  planes  0,  % 
i-f,  3-3,  2-^,  J-J.    Also  ia  ijlacic  cuijo-ou-tahedrons  at  Magnet  Cove,  Arkansas  (Shepard). 

Named  afler  v.  Perofshi  of  St  Petersburg. 

On  cryaL,  aee  O.  Rose,  1.  c. ;  Kokscharof,  Mla.  EuaaL,  i.  197  ;  Hessenbei^,  Min.  Kot.,  iv.  20 
Desdoizeam,  Ann.  d.  M.,  Y.  xiv.  417.  If  the  forma  wore  all  isomEtjie,  theywould  süllbc  dosely 
isomorphous  with  the  rhorobohedron  of  hematite. 

Attif. — Jormed  in  crystals  by  making  lime  to  aot  at  a  high  temperalure  on  Silicate  of  titanium 
(Ebehnen). 
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3.  COMPOUNDS  OF  PEOTOXYDS  AND  SESQUIOXYDS. 

J83.  SPINBL. 

laometrie.     Observed  planes:  1,  I,  0,  2,3-3,     Habit  ^il 

octahedral ;  f.  3,  T,  8,  20.  Paeea  of  octahedron  some- 
times  eonvex.  Oleavage :  octahedral.  Twins:  f.  50; 
composition-face  1. 

H.=8.  G.=3-5— 4-9;  3-533,  HaJdinger;  8-5T5,  red 
spinel.  Lustre  vitreoua ;  splendent— nearly  dnll.  Oolor 
red  of  various  ehades,  passins  iiito  blne,  green,  yellow, 
brown  and  black ;  occasiotijdiy  almost  white.  Streak 
white.  Transparent — nearly  opaque.  Fraeture  eon- 
ehojdal. 

Comp.,  Var. — Otmaiata  of  alamina  and  magnesia,  Mg  Sl,  with  more  or  lesa  of  ths  maKaesia 
(Jilg;)  uaually  replaoed  by  profosyd  of  iroa  (pe),  aad  sometimes  also  in  part  by  lime  {Ca],  prowsj-ci 
of  mangauese  (Mn);  and  the  ^nmina  in  part  by  Bssquiosyd  of  iron  (Pe).  Tbere  is  theaee  a 
gradation  into  kinda  containing  little  or  uo  magnesia,  whiob  stand  aa  diatinot  speoiea,  viz. :  Her- 
cynite  a^A.  Gah/aüe.    ]!)[gäl=ÄIninina  72,mBgnesia  23=11)0, 

Var.  1.  Riäiy,  or  Magnesia  SpineL  'A^epaf  pt,  'Aiflpmrn  ut^  Mi\nTev,  Theoph:  Carbnnoulns 
pt.,  lychnis  pt.  [reat  ruby  sapphira],  Pli«,.,  rurii  25,  29.  Spinella,  Oarbunoulua  pt,  ßubmna 
pt.,  Oatb.  ruber  parvus,=  Gctt«.  Spinel,  Ballaciaa  (a  pallido  coloie  Tidetur  appellaase  ),=  Germ,. 
Ballaa,  Lyclmi3,  =  (?e»v?i,  Qalbliehtar  Rubin,  Ägric.,  Fobb.,  293,  luterpr.,  483,  1646.  ßabin.  ort- 
enta[6B  octaodcM,  seu  oeto  liedris  eompreliensi,  qute  modo  triangula  aun.t,  modo  trapezia,  aliquan- 
do  hedcEB  oMonga  aogaloa  solidoa  ocoupant,  etc.,  Capp^kr,  ftod.  Oiystallogr.  Lueerüe,  1723. 
Rabinas  pt.  (Spinell  Ballaa,  RubiceEe),  WalL,  Min-,  IIB,  1447.  Eubis  Bpinelle  octaedre  (Spinelle, 
Balais),  ds  Mste,  Crist,  ü.  324,  1783  [by  (fe  L.  first  made  diatinot  in  speoiea  from  Ruby  Sapphire]. 
— Clear  red  or  reddiah ;  transparent  to  tranalueout;  aomoliniee  sabtranslucent.  ö.=3'53— 3'5S. 
Compoaitiou  Mg  3l,  with  litüa  or  no  ^e,  and  aomeömeB  oxyd  of  chrooie  aB  a  aource  of  the  red 

Varieties  are  denominated  aa  followa :  (n)  ,^wie!-ß!%,  deep-reä;  (b)Balas-Ruby,T!t%&-j:&<i\  (c) 
iMijceße,  yellow  or  orange-red ;  (d)  J.Jmoniiine,  violet. 

2.  OeyfciiH'fc,  or  Iron-Magnesia  Spinel.  Ceylanite  (fr.  the  Frenct  speUing  of  Ceylon)  Ddamelh..  J. 
de  Etys.,  slü.  28,  1793.  Zeylanit  Km-st.,  Tab.,  28,  72,  1800.  Pleonaate  K,  Tr.,  1801.  Ceylouit 
Rarmn.  Oandite  (fc.  Oahdy,  Ceylon)  Boara. — Oolor  dart-greon,  brown  to  blaok,  mostly  opaque  or 
nearly  so;  G.=3-ä-3-a.    CompoBition  (lag,  ie)  äl  or  (litg,  f'e)  {äl,  Pe). 

3.  Magiies-a-Lims  Spinat  Oolor  green.  ffrom  annlyses  of  speeimena  of  green  apinel  from 
iPranklin,  F.  J.,  and  imity,  H.  T.,  by  Thomson  (Min.  1214),  abont  whioh  it  may  be  right  to  have 

4.  Oktorospind,  at  Magiiesia-Irim  Spinel.  Chlorospinel  (tV.  Slatoust)  ff.  Rose,  Pogg.,  1.  683, 
135(1.  Gahxai  B.  de  Mami,  183-^. — Color  graas^^reen,  owing  to  tlie  prasence  of  copper;'  G.= 
3-591— 3'ö94.     Oompoaition  W«  (äl,  Pe),  the  iron  befng  in  tlie  stete  of  seaquioxyd. 

5.  Ficokte  Oharpentier,  J.  d.  M.,  xssiL  1812,  Gilb.  Ami.,  ilvii.,  205.  Chrcnm-eeyJowite. — 
Ooutiüns  over  7  p.  a  of  oiydof  cirome,  and  has  the  formula  (JiTg,  Po)  (Äl,  Pe,  8r).  Oolor  black; 
luatre  brilliant ;  G-.=4-08.  Tie  original  waa  &om  a  rock  ooourring  aboat  L.  Lherz,  oalled  iiAerio- 
Kis  by  Delsmetherie  (T.  T.,  iL  281, 1707),  anö  earliar  described  by  Picotde  la  Peyrouae  (Mem.  Ac. 
Toulouse,  iil  410),  after  whom  picotite  ia  named,  the  oonatätuents  of  whieh  rock  are  stated  by 
DeBdoizeaus  (Ißn.,  i  65)  to  be  obrysolite,  a  brown  infusible  pyroieoe-mineral  related  to  hyper- 
sthene,  a  green  flisi'ole  pyroseoe,  ^id  diaaominated  graina  {rarely  octahedral  cryBtala)  oTpiooläe. 

Analyaes:  1,  3,  Abich  (Pogg.,  xsiii,  306);  3,  Berzeliua  (Gehlen'a  J.,  vL  304);  4,  6,  Thom- 
son (Min.,  L  214);  6,  0.  Gmelin  (Jahresb.,  iv.  166);  7-10,  Abioh  (L  c);  II,  Abich  (Ak.  K, 
Stockh.,  1842,  6);  12,  Scheerer  (Po^.,  Ixr,  294);  13,  Erdmacn  (Ak.  it,  Stoekh.,  1848);  14, 
Piaani  (0.  B,,  Mit) ;  16,  16,  IL  Roae  (Pogg.,  1,  653);  17,  Datnour  (Bull.  G.  Soc,  IL  sIe.  ilS); 
18,  Hüger  (Jahrb.  Min.,  1863,  339) ; 
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2-03,  &  M0=:99-05  Ab. 
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2-25=100-47  Abieh. 
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Franldin,  iJ".  J.,  green    1Z- 
Amity,  N.  Y. 
Ceylon,  Oeylßniie 
Ural,  Flemaste 
Monaoni,      " 
Vesuvius,    " 


TeauTius,  " 
Arendal,  " 
Tunaberg,  " 
Au7e:^ne,  " 
Ural,  chlorospiiiä 


13-88  7'42 

17-87  10-56 

20-51  18-24     

13-9T  n-sa 


3-87     24-81 


n-65 

62-95      23-46  13-03 

59-06  10-52  13-60  17-20 

64-13  8-70 26-71 

51-34  14-17      27-49 

55-34      24-60  10-18 

53-93  11-40  3-85  23-59 


19-11  Gmelin. 


1-23-99-80  Abicli. 
2-38=100-e6  Äbioh. 
1-19=99-11  Abich. 
1-83=89-56  Abicli. 
5-09,  Mn  2-11  =  99-95  a 


-^100-58  Pisanf. 
-CuO-27  =  100-Uaose. 
-Cu  0-62=100-33  Rone. 
18,  St  7-90=100  Damour. 
-Sr  7-23  =  100  Hilger. 


Pyi:.,  etc. — B.B.  alone  iufiisible ;  red  variety  ehangea  to  brown,  and  even  blaok  and  opaquo, 
as  tte  tomperature  inereases,  and  on  cooHng  becomcB  firat  gfeen,  and  then  iiearly  colorlesB,  and 
at  laet  rosumes  the  red  color.  Slowly  aoluble  in  boras,  more  readfly  in  salt  of  pboapboru»,  witli 
whioil  it  giveB  a  reddish  tead  while  tot,  becoming  faint  ebrome-green  on  eooltng,  The  blaok 
varietiea  pve  reaclionB  for  iron  with  the  BiiieB.  Soluble  witli  di£Bculty  ja  conoenbrated  sulphuric 
aoid.    ßeoompoBed  by  fuaion  with  biaulphat«  of  soda  or  potasli. 

Oba. — Spinel  ooours  ioilwdded  in  granulac  limestone,  and  witli  oaleite  in.  Serpentine,  gneiss, 
and  allied  roeka,     It  also  oecuptes  the  cavities  of  massee  ejeeted  &om  some  voleanoea. 

In  Ceylon,  in  Siam,  aud  other  easlfim  countries,  it  ooeura  of  beautiful  colors,  ää  rolled  pebbles 
in  the  chatinels  of  rivera.  Fleonasts  is  found  aC  Candj,  in  Ceylon.  At  Aker,  in  Sweden,  is 
found  a  palB-blua  and  pearl-gcay  rariety  in  limsatone.  Bmall  blaok  splendent  cryatala  occur  in 
the,  anoient  ejected  mames  of  Monnt  Soimna,  witb  mioa  and  idoorase ;  also  in  compact  goMenjte 
at  Mxinzani,  in  tbe  Passa  Talley. 

From  Amity,  H.  Y^  to  Andover,  N.  J.,  a  dietanoe  of  about  30  milaa,  ia  a  region  of  granulär  lime- 
stone  and  serpentina,  in  wMeh  localitiea  of  apiael  abonnd.  At  Aralty  orystals  ate  occasionaHy  16 
m.  in  diameter ;  and  one  coUected  by  Dr.  Heron  we^ha  49  Ibs. ;  it  is  in  thrae  pieoes,  and  contains 
cavitiea  studdod  -witli  orystala  of  conindiHa ;  colors,  gceeü,  blaot,  browc,  and  less  cocamonly  red, 
along  wißi  ijiondrodite  and  otlier  minerals.  A  mile  S.W.  of  Amity,  on  J.  Layton'a  farm,  ia  a 
remarkable  localily ;  alao  on  W.  Eaynoi'B  farm,  a  mile  H". ;  another  Mlf  mile  N,  affording  gmyisli- 
red  oetahedrona ;  and  othera  to  the  aouth.  Locahties  aie  numerons  about  "Warwlok,  and  also  at 
Uonroe  and  Cornwall,  tbough  less  fayorable  for  ezploration  than  those  et  Aoiity  (form  1,  also  1, 
8,  3-3,  f.  141).  Franklin,  S.  J.,  affords  cryatals  of  rariona  ahadea  of  black,  blue,  green,  and  red, 
wMoh  are  sometimea  transparent,  and  a  bluiah-green  oeylonite  variety  here,  has  tiie  Instre  of 
polished  atecl;  Wewlon,  H.  J.,  pearl-gray  cryatals,  along  with  blue  conindum,  toutmaline,  aud 
rutile  i  at  Byram,  led,  brown,  green,  and  bkck  colors,  along  with  chondrodita ;  at  Sterling,  Sparta, 
Hamburgh,  and  Vemon,  N.  J.,  are  othor  localitiea.  Li^t-blue  spineis  oeoar  sparingly  in  lime- 
stone in  Antwerp,  Jefferson  Oo.,  N.  T.,  3^  m.  S.  of  Osbow,  and  rose  and  reddi^-brown  in  Gou- 
verneur, 2  m.  N.  iöui  ä  m.  W,  of  SomerviUe,  St.  Lawrence  Oo. ;  green,  blue,  and  occaaionally  red 
varietisa  oeour  in  granulär  limestone  at  Bolton,  Bosborough,  Chehnaford,  and  Littleton,  Mass. 
Soft  ootatedral  orjstals  occur  in  ■Watwiok,  whioh  are  paeudomorpiiai  conaiating  partly  of  steatita 
or  Serpentine.  Good  blaok  spinel  is  found  in  Burgeaa,  Oanada  Weat;  blue  with  clintonite  at 
Daillebout,  C.  B. 

Alt. — Observed  altered  to  ateatita,  Serpentine,  yolknerlte,  mioa. 

Artif. — Formed  in  cryatala  by  heating  a  mixture  of  alumina  and  magnesia  with  borscic  acid, 
and  alao,  for  red  spinel,  some  oiyd  of  chrome  ]  for  black,  oxyd  of  iron  (Ebelmen) ;  by  uaing  flnorida 
of  alurainnin  and  magneaium  and  boracic  acid,  -with  heat  (ÜbtüIs  &  Oacon) ;  by  action  of  ehlorid 
of  aluminum  in  vapor  on  magneaia  (Daubree), 


184.  HüRCYNITB.    Hereynit  F.  X.  Zippe,  Min.  Böhm.,  1839.     Hercinite  bad  m-fkogr.     Itou- 


Isometric,     Oceurs  massive,  fine  granulär. 

H.=7'5— 8.     G.=3-91— 3-95.     Lustre  vltreoua,  extemally  dull.     Color 
black.    Streat  dark  grajish-green  to  leek-green.     Opaque. 
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ANHTDKOTTS   OXYDS.  14^ 

Comp.— Fe  Sl^Alumina  58-9,  oxyd  of  irou  41-1  =  100.  Anaijsis  by  B.  Quadrat  (Ann.  Ch. 
Pliara.,  17.351): 

Sl  61-11         Slg  a-92         fe  35-61=99-'!6. 

Pyr.,  etc.— B.B.  infusible.    The  heated  powder  beoomea  briolt-rad,  and  ^ma  iron  rcactions. 
Willi  soda  fuaea  only  Imperfeetly  to  an  olivB-green  mass. 
Obs.— Prom  Eonsbei^,  at  tde  eastem  foot  of  the  Böhmerwald  Mts, 
Hamed  fromüie  Latin  of  tha  Boheraian  iForest,  Silva  ßercynia  (F\io.,  iv.  25,  38). 

185.  OAHNlTXi.  Zino-Spinel.  Äutomolife  (fr.  PaMun)  EMisrg,  Afh.,  i.  84,  1806.  Galinit  v 
Moll,  Efeci.,  liL  13,  1807.  Spiaelle  ZIndfere  K,  Tabl,,  67,  69,  1809.  Dysluite  (fe  Sterling, 
N.  J.)Äiiimj,  J.  AcN-Soi.,  Piiilad.,  ii.  231,1831;  ÄÄejj.,  Min.,  i.  168, 1833,11. 176, 1835;  Tlurair 
soij|Uin.,  i.  230,  1836.  Kraittonite *.  Kdb.,  J.  pr.  Oh.,  sliv.,  99,  1848.  SpineHuaauperiuaSrfiÄ, 
Haudb.,  823, 1847. 

laometric.     In  oetahedrons,  dodecahedrona,  etc.,  like  spinel. 

H.='?'5— 8.  G.=4— 4'6.  Ltistre  vitreoiis,  or  somewnat greaey.  Color 
dark  green,  grayieh-green,  deep  leek-green,  greenieh-blacfe,  bluisli,  blact, 
yellowiah,  or  grajish-brown  ;  streak  grayish.     Subtranslucent  to  opaque. 

Oomp-,  Var.— 2tt  Sl,  with  Etöa  or  no  mag 
amall  part  by  protoiyd  of  manganese  or  of  iron 
of  iron  (Fe).   2ii  äi=AlumiLia  61-3,  oxyd  of  zinc  d»-i  =  iuti. 

Tar.  1.  Aultymoiae,  of  Zini^  GakaiU,  Zn  Si,  witli  sometimos  aiittloiron.  G.=4-l— 4-6.  Colora 
aa  above  eiveo, 

S.  Dyshite,  or  ZiJic-Mmg(mese-Iroa  Gdhnüe.  Composition  (2a,  S'b,  Mn)  (äL  Pe).  Color  yel- 
lowlsh-biowu  or  grajlsh-browu.    G.=^4— 4-6.    Porra  the  octBliedron,  or  tho  same  iritli  truncatod 

3.  KreiUmniis,  or  Zine-Iron  Gohnüe.  Compositioi 
aud  granulär  maesive.  H.^7— 8.  G-.=:4-48— 4'a£ 
grajisli-green.    Opaque. 

AnalySBB :  1,  Bkeberg  (Gehlon'a  IT.  J.,  v.  418) ;  2,  3, . 
Genti  (Am.  J.  Sei.,  Jl  ssiili.  196) ;  5,  Thomson  (Min.,  i 

äl     Fe  Po  KTg  ^n  2q  Si 

Fahluu,      AidomoliU  60-00    9-25  ~ —      (r.  34-26  4-75-98-3B  E. 

"                    "  55-14    5-BB  5-35      &-.  30-02  3-84=100-10  A. 

Franklin,  TT.  J,  "  67-09   4-55  2-33      fr.  34-80  l'22^99-33  A 

Canton  mine       "  B3-37    6-63  3-01  3-33  0-20  30-37  2-S7,  Cu  1-23=100'3B  6. 

Sterling,  H".  J.,  J^si.  30-49  41-93 1-60  16-80  3-97,  fi  0-4fl  T. 

BodemnaiB,  Zreia.  44-66  16-33  3-05  34-00  ,  Ca  1-30,  inaoL  10^93-64  K. 

Pyr.,  etc. — A  coating  of  oiyd  oEzittc  when  treated  with  a  mistare  ofboraz  and  soda  on  eliar- 
coal.     Otherwiae  lilte  apinel.  o 

Obs, — Aulomelüs  ia  found  at  FaHuo,  Sweden,  in  talooae  Bchiat ;  al  Franklin,  IT.  Jersey,  vrith 
fraaklinite  aod  willemite ;  at  the  Canton  mine,  Ga.  (of  the  form  1,  i) ;  DysluiU  at  StOTling,  IT.  J. ; 
Kreütomte  at  Bodenmaia  in  Bavaria. 

Wamed  after  the  Swediah  chemist  Gähn.  Tho  name  ÄKtomolüe,  of  Bkeberg,  ia  from  injn!(.o*o!,  a 
deserUr,  Unding  to  the  faot  of  tho  zine  oceurring  hi  an  unexpectod  place.  Ton  MoU  objeoted  to 
such  an  idea  in  nature,  and  named  tho  speoiea  the  next  year  afler  Galm,  the  diaooverer.  Hia 
name  ia  here  apphad  to  the  whole  group  of  zine  aphiels,  aad  automolite  retained  for  the  apaoial 
variety  bo  namod. 

185.  MAaNBTITS.  'Hp&Jt«  me;  (fr.  Heradoa,  in  I^ydia)  Gr.  [Aiflot]  "Une«'  «yoiwo,  Tlieophir. 
ITot  jtayviiTii  yiBa;  [— Talc]  TTieophT.  Mayvii!  Xrflij  XHoscor.,  V.  147.  Magnes,  Sideritis,  Haraolion, 
Ftin.,  TJrxv'u  35  j  Id.,  öerm.  Siegelstein  -äffnc,  Poaa.,  343,466.  (1)  Minera  forri  nigrieana,  mag- 
neti  amlea,  (3)  Magnet,  (3)  Jem  Sand,  WaH,  256,  263,  lliS6.  ÄTmera  Ferri  attractoria,  Mag- 
net, Ororisi,,  184,  1158.  Magneüsoher  Eiscnatein  (incl.  Eisenaand)  Wem.  Magneteiaenatem, 
Magnetdsenerz,  Genji.  Magneüc  Iron  Ore ;  Octahedrallron  Ore.  Feroxydulä.E  Osydnkted 
Iron.    MagneHte  Eaid.,  Handb.,  551,  1846. 
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OXTGEN   COMPOUNDS. 


Isonieti'ic.      Observcd  plai 
V~3.     Figs.  2  and  T 


!,   0,  \,I,  i~%  %  3-3,  10-10, 16-16,  3-1,  5-', 
^     4,  5,  6,  7,  8,  7-1-8,19  19-1-2;  fig.  140 
octahedral,  perreet  to  imperfect. 


V'' 


Dodecahedral  feees  coimnonly  striated  par- 
allel to  the  longer  diagonal  (f.  149).  Twins 
like  f.  50;  also  in  dendrites,  brancliing  at 
angl^  of  60°  (f.  150),  indieating  eomposition 
parallel  to  a  dodecahedral  face.  Massive, 
Btructare  granulär — ^particlea  of  variovm  sizes, 
sometimea  impalpame. 

H.=5-5-6-5.  G.=4-9-5-2 ;  5-168— 
5'180,  ciystals,  Kenngott,  and  5'2T  after 
long  heating.  Lustre  metallie — sabmetallie. 
dolor  iron-black ;  streak  blaek.  Opaque ; 
but  in  very  thin  dendrites  (f.  150)  in  miea 
sometimea  ti-ansparent  or  neai'ly  so ;  and 
In  micfl  Pennaburv-.  varjdng  from  aini<fflt  coloriesa  to  pale  smoky- 

brown  and  blaek.     Fracture  subconcboidai, 
ebining,    Brittle.     Strongly  magnetie,  sometimeB  possessing  polaritj. 

OompT  Var.— J'e  Ke=Osygen  21-6,  Iron  12-4=100;  or  seaquioayd  of  iron  68-97,  protoiyd 
31-08=100.  The  iron  sometiines  replaoed  in  amall  part  by  magcesia.  Also  aometimes  tätanifer- 
ous,  E.  Sochting  obtained  from  the  magnatite  of  Pfitsoh  Valley  (Pogg-,  cxstü.  173)  SO-94:  Fo; 
and  D.  Fintier,  from  äie  aame,  30'75  Pe. 

Var.  1.  Ordmary.  (a)  In  orjstala.  (6)  Granulär,  coarBe  or  fine.  (c)  Äa  looae  sand.  Koks- 
oharof  flgurea  the  above  dodecahedral  form  modifled  by  planes  0,  i,  3-3,  5.f ;  anl  another  with 
the  aame,  und  alao  V-3|  both  from  Aohmatovslc,  Urals. 

a.  Magnmaa  {i'e.  Mg)  Fe.  {TaUt-eiseaera  Breiät.,  Soliw.  J.,  IstÜL  237,  1833.)  G.=4-4I — 1-43 ; 
lustre  submetallie;  weak  magcetio;  from  Sparta,  IT.  J.,  in  orjstala,  Bmffli  Prof.  Andrewa  found 
in  ore  irom  the  Mourne  Mta.,  Ireland  (Oh.  Gaz.,  379,  1862V  Fe  71'41,  f'e  21-50,  JIg  6-45.  Au 
ootahedron  (Vom  Biseuaoh  gave  üjunmelabei^  (Min.  Ch.,  158)  Se  69'83,  Pe  27'88,  Mg  1'20,  Ti  O'l  0. 

3.  TÜwnifffFims.  Octahedrons  from  Meichea,  in  the  V<^lsbei^,  afforded  Ä.  Knop  (Ann.  Cij. 
Pharaij oaxiU  348lPe2!-75,  je  5i-29,  0  24-95,  Itfn  1-75,  wMeh eorreaponds  to  (S'e,  Mn)  +  ^l<'o 
Ti  +  i  ■Pe=(Fe,  I«rn)  +  {E'e,  Ti)'  0',  and  henoe  differing  ftom  isttrme  in  Coming  under  Üie  gencral 
formüla  of  mi^^iettte  Inatead  of  ftmt  of  hematite.  Magnetite  from  Xtterby  afibrded  J.  A.  Mchool- 
son  (J.  pr.  Gh.,  lo.  107)  Pe  68-54,  je  30-18,  ii  203=100-75. 

i.  Ocfsreovs.  (Biaenmnlm  Gm-n.)  Black  and  earthy.  A  liind  from  neat  Siegen  afforded  F.  A. 
Genth,  aa  a  inean  of  3  anaL  (Aim.  Ch.  Pharm.,  livi,  27T),  So  6G-20,  Se  13'87,  Sin  11-00,  Ou  0-09, 
sand,  eta,  I-75^S8-91={Fe,  Sin)  Sc.    G.=S-73. 
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B.   !Froni  the  normal  proportiou  of  S'e  to  Se,  !  :  1,  there  is  occasionally  a  wide  Variation,  and 

thue  a  gradiial  passage  to  Üie  eesquiosyd  (5*8);  and  thia  faot  may  bo  regarded  aa  £—" 

tliat  tto  octahedral  Pe,  martite,  is  only  aii  alteced  magnetite.    Schwalbe  haa  found  {Z3.  i 
Halle,  11.  198)  in  two  magnetitea  from  Laudu,  in  Bengal,  Iiidia : 

¥e  $3  Mg  Ca  Si  Äl  ge      ts 

1.  65-21  29-48         0'49         O'OB         0-28         0-0S=99'6O  3     :    1  nearly. 

2.  ■       86-90         11-87  0-17         0-38         0-18         0-22  =  98-82  3i  :   1 

No.  1  was  polar- magnetio  and  oolunmar;  2,  graaular,  and  not  polar-maguatio.  Yon  Kobell  lias 
foirnd  in  the  oyliadri<^  magnetite  of  Schwarzenetein,  in  the  Zillerthal,  the  ratio  4 ;  3 ;  and  the 
same  in  an  ora  from  Arendal.  G.  Winkler  found  in  a  apedmen  from  the  Pfitseh  yaJley,  Je  19-86, 
S^e  79'66,  giving  the  ratio  2:1;  trat  tliisla  not  confirmed  hy  the  later  analysea  given  above. 

Pyr.,  eto.--B.B.  verj  diffioultlj  lusible.  In  O.F.  loses  ita  inüuenoo  on  the  maguet.  With 
tlie  fluxea  reacta  like  hematite.     Soluble  in  marintio  acid. 

Obs, — Magnetite  is  mostly  confiued  to  cryataliine  rooks,  and  ia  most  abundant  in  mataraorphio 
rooka,  thougli  found  also  in  graina  in  eruptive  rooka.  In  the  Azoio  rooka  the  beds  are  of 
Immense  eitent^  and  oocur  nnder  the  same  conditiona  as  thoae  of  hematite  (aee  p.  142).  It  is  an 
ingredient  in  most  of  the  massiTe  rariety  of  corundum  cahed  emery.  The  earthy  magnetite  is 
found  in  bogs  like  bog-iron  ore. 

The  beds  of  ore  at  Areuäal,  and  uearly  all  the  eelebrated  iron  mines  of  Sweden,  consist  of 
masBive  megoetite ;  Dannemora  and  the  Täberg  in  Smaoland  are  entirelj  formed  of  it.  Still 
larger  mountains  of  it  exiat  at  Knrunayara  and  GieliTaTa,  in  Lapland.  Fahlun  in  Sweden,  and 
Coraica,  afford  octahedral  erjatals  (f.  2),  imbedded  in  chlorite  alate.  Splendid  dodeeahedral 
crystala  occur  at  Notmatk  in  Wermland.  The  most  poweriülnatirema^eia  are  found  in  Siberia, 
and  in  the  Hara ;  they  ai-e  alao  obtamed  on  the  ialaad  of  Bllja. 

In  IT.  Araerioa,  it  oonsütulaa  vast  beds  (soine  scorea  of  feet  thiok)  in  the  Azoic,  in  the  Adiron- 
daok  r^ion,  Warren,  Esaex,  and  Clinton  Cos.,  In  NorHiem  N.  York,  while  in  St.  Lawrence  Co.  the 
iron  ore  ia  uiaiiüy  hematite;  also  similarlyin  Canada,  in  Hüll,  Grenville,  Mado<!,eto, ;  andatCom- 
wall  in  Pennsylvania,  and  at  Hagnet  Cove,  Arkansas.  It  oeenra  also  in  N.  Tork,  in  Saratoga, 
Herkimer,  Orange,  and  Putuam  Oos. ;  at  O'Keil  mine,  Orange  Co.,  in  cryatals  (f.  1,  3,  3,  B,  6). 
In  Miin^  Baymond,  Savia'a  Hill,  in  an  epidotic  rock ;  at  Maraliall'a  Island,  maaaea  sb^ongly 
niagneüo.  In  N'.  Mampshire,  at  Pranoonia,  in  epidote  and  quartz ;  at  Swanzey  uear  Keene,  and 
Unity.  In  Vermotd,  at  Marlboro',  RoobeBter,  Bethel,  and  BÜdgewatei,  in  orystalB  (f.  11)  in  olüo- 
rite  slate.  In  Oann.,  at  Haddmn,  in  cryatala  (f.  4,  8,  149),  eta  In  N,  Jersey,  at  Hamburg,  near 
Franklin  futnace.  In  Perat.,  at  Goshen,  Chester  Co. ;  at  Webb's  mine,  Columbia  Ga ;  indendritic 
delineationa  (f.  iSO)  forming  heiagonal  %ure3,  in  mioa  at  Pennabury  and  New  Providenoe.  In 
Maryland,  at  Deer  Creek.  In  Califorma,  in  Sierra  Oo.,  abundant,  massive,  and  in  crystals ;  in  Plum^ 
Co, ;  Matiposa  Go.,  east  of  the  Maripoaa  eatate,  on  the  trail  to  the  Tosemite ;  Placer  Co.,  Utt's 
ranoh ;  los  Angeles  Co.,  at  Oanada  de  las  üvas ;  El  Dorado  Co.,  near  the  Boston  copper  mme,  in 
oct.,  and  at  the  El  Dorado  Jiscelaior  oopper  mine.  In  Canada,  at  Sutton,  in  oryatalsj  Bromet, 
cta    In  JV;  iScofön,  Digby  Oo,  Niehol'a  Mt,  in  üne  cryatala. 

No  ore  of  iron  is  more  generally  dittbaed  than  the  magnetic,  and  cone  auperior  for  the  mann- 
focture  of  iron.  It  is  easily  diatlnguiflheii  by  its  beit^  attracted  readily  by  ibß  magnet,  and  alao 
by  means  of  täie  black  oolor  of  ilß  atreak  or  powder,  which  is  sorae  ahade  of  red  or  brown  in 
hematilö  and  limouite.  The  ore  when  pulverlaed  may  be  separated  &om  earthy  impnritiea  by 
meana  of  a  magnet,  and  machinea  for  tbfe  purpoae  are  in  nae. 

Named  from  the  loc.  Magneto,  bordering  on  Macedonia.  Bnt  Pliny  favors  Nicander's  derivation 
from  Hagnes,  who  firat  dlacoTsred  it,  as  the  fable  runa,  by  Unding,  on  taking  his  herda  to  pasture, 
that  the  naila  of  bia  ahoea  and  the  iron  ferrule  of  hia  atäff  adhered  to  the  ground. 

All. — Bj  deoiydation  throngh  organio  matter  changed  to  protosyd,  whieh  may  beeome  a  oar- 
bonate  or  aidsrite.    By  oiydation  beeomea  aeaquieiyd  of  iron  or  hematite. 

Artif.— Formed  in  orystäla  by  the  aotjon  of  ohlorbydrio  aoid  on  the  sesquioiyd  heated,  produomg 
a  partial  deoxydation  (Deyille);  by  deoomposition  of  the  aeaqnioxyd  with  botaoiö  aoid  (Daville 
and  Oaron,  Ann,  Ch.  Phya.,  IV.  T.  108), 

1S5A.  JJimapnefife  of  Shepard  (Am,  J.  Sei.,  n.2iii.Se2)appear3  to  be  a  magnetite  paeudomorph. 
The  slender  rhombic  priama  occur  npon  a  surfaee  whieh  is  covered  with  amaU  cubo-octahedrons, 
dodecahedrona,  and  oubo«iodecabedroiii8  of  magnetite,  and  some  small  irregulär  oavitiea  in  the 
dimaguetita  crystals  eontain  similar  cryattda  ;  moreover  no  difference  of  luatre  la  perceived  in  a 
fracturad  suriace  of  the  magnetite  and  dimagnetite.  The  speeies  imitated  in  the  paendomorph  is 
probai>ly  lievrite.  The  angle  of  the  priem  yaries  between  110°  and  115°,  axording  to  the 
author's  meaaurements  (Shepard  giTaa  the  ai^le  130°).  One  erystal  gave  approxiciately  110° 
and  10° ;  auother  114°  30'  and  65  40' ;  another  1  i2°  and  6B°,  and  the  obtnse  edge  was  berelled 
in  thia  last  eryatal  by  planes  (i-S)  inelined  to  the  larger  onea  at  an  angle  of  about  lQOi°.  The 
faces  are  even  but  not  very  bright,     From  Monroe,  Orange  Co.,  N.  T. 
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OXYGEN    COMPOCNDS. 


187.  MAGNESIOPEKHITE.    Ms^okmiSamm.,  Pogg.,  c 
Senng.,  Ueb.  J.,  1869,  98,  1860. 

Isometric.     In  octahedrons,  aud  oetahedrons  with  truncated  edges  {f.  8). 
H,=6— 6-5.     G, =4-568 —4-654.     Lnatre,  color,  and  streak  as  in  mag- 
netite.     Strongly  magnetic. 

Oomp. — Mg  Pe=Magjieaia  20,  oxjd  of  iron  BO- 
tematite  in  inaumerable  verj  thin  lamiu^e,  poiral 
Eammelsberg  (Pogg.,  cvü.  451,  Min.  Chom.,  160) : 


1,  Tesuviua,  erupt  of '55 


84-35 


■65 


■01=100-01 
—=100-20 
— =100 


Kegarding  a  fourth  of  tlio  sesq.iiiaiyd  of  iron  aa  a  miiture,  the  rosiill 
fibove  formula.  Por  tha  purpose  of  aiialjsia,  the  magnesioferrite  was  s 
hematito  iiy  means  of  a  maguet. 

Pyr-,  etc. — B.B.  like  liemaüte.    DlfflciiMy  solulile  in  muriatio  add. 

01)B.— Fonned  about  the  fumaroles  of  VesuTraa,  and  especiaUy  those 
HB  observed  by  Seaoolii,  wtoparticularlydescribedtihoorystalBaiidtiiei 
of  hematito  iuteraeotiag  am  ootabedroiis  have  rliomljoliedral  planea  oi 
hematite  occur  at  ihs  same  fatnaroles. 

Bammelalierg  first  dstecteä  the 
tte  BpecJes  magnoßrrite.  But  mai 
sliould  be  magnesiofeiTile. 

Artifi^ — Pormed  in  crystals  by 
dilorbydrio  acid  vapor  (Deyille). 


1  theii-  cdgea     Crratila  of 


So  and  Mg,  and  aubjeoting  to  tlie  a( 


188.  FBANEUNITH.    BertMer,  Ann.  ä.  M,,  iv,  489,  1819. 

leometrie.  Olaserved  planes:  1,  I,  0,  2,  2-2.  Figs,  2,  7,  8,  common. 
Oleavage ;  octahedral,  indistinct.  Abo  massive,  eoaree  or  flne  granulär  to 
compact, 

H.=5-5— 6-5.  G.r=;5-069,  Thomson;  5-091, Haidinger.  Lnstre metallic. 
Color  iroD-black.  Streak  dark  reddish-brown.  Opaque.  rractnre  con- 
choidal.     Brittle,     Acts  slightlj  on  tbe  magnet. 

Comp.— (Pb,  2n,  Mn),  (Pb,  Hn).  Aoaljses:  1,  Bortbier  (L  c);  2,  Tbomson  (Min.,  i.  438) ;  3, 
Abidi  (Pogg.,  isdiL  342) ;  4,  B,  G.  J.  Dickerson  (C.  T.  Jackson's  Eep.  on  N,  J.  zinc  miues) ;  6,  Gr. 
J.  Bniah  (Am,  J.  Sei.,  II.  ssit  Sil) ;  7,  Steffens  (B.  H.  Ztg.,  lii.  463) ;  8,  J.  A.  BaMgren  (ib.) ;  9, 
Bammelsberg  (Pogg.,  crii.  312);  10,  v.  KobeU  (J.  pr.  Oh.,  xcriil  129): 


New  Jersey 

66 

16 

17=99  BertMer. 

66-10 

13-n 
12-24 

n-43,  8i  0-20,  Ä  0-56=99-25  Thomson 
10-81,  "  0-40,  a  0-13=98-89  Abieh. 

66-12 

11-99 

21-71,  "  0-13=100  Dickerson. 

65-05 

u-n 

23-30,  jnsol,  0-30=l03-12Brush. 

66-08 

12-24 

21-40,  Si  0-28  =  100  Steffena. 

68-11 

1199 

21-'!7,  "  0-13  =  100  DabL 

64-51 

13-51 

25-30=103-53  Eamm. 

66-20 

12-42 

21-00,  äl  0-80=100-42  KobeU. 
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OXTDS.  153 

1-15,  Sl  0-SO,  I'e  7-06,  Su  3-48, 2n  21,  withmiiGdiäii  0'79=99-24,correspoiiding  to  the  fotmula 
iln  Sn-j-a  i'e'^e  +  5  2n  J'e=Sesquioiyd  of  iron  S8-99,  id.  of  manganeso  8'32,  protosyd  of  iron 
1-58,  id.  of  mangaueaa  S-74,  oxyd  of  zinc  21-37~100.  Rammelabei^,  ia  hia  most  reoent  papar 
(Pogg,,  cxEt.  146, 18G7)adoptaesaentially  the  sameview.  Theeyolutioaof  ehlorineinthetreatniBat 
of  tiiB  miiieral  is  attributed  bjv.  Kobell  to  tlie  preseace  of  a  litcle  JSn  (O'BO  p.  c.)  aa  miiture, 
wbicii  BammelsbErg  obsorvea  may  have  come  from  the  osydatiou  of  some  of  the  protosyd  of  man- 
ganeso. 

Pyr-,  etc. — B.B.  infusible.  With  borai  in  O.F.  givea  a  reddish  amethystinfe  bead  (manganese), 
and  in  R.F.  this  becomes  botüe-green  (irouj.  With  soda  gives  a  bluish-green  mai^anato,  and  on 
oliarcoal  a  faint  coatiog  of  oiyd  of  zinc,  wluch  is  mach  more  marked  wlien.  a  mixtuce  of  borax  and 
soda  13  used.    Soluble  in  mnriatio  add,  with  evolution  of  a  amall  amount  of  chlorine. 

Oba. — OeeuTB  in  cubie  crystals  near  Eibach  in  Hassan ;  in  amorphoua  maaaea  at  Alteaberg,  near 
^if  la  Chapelle. 

AbuudBEt  at  Hamburg,  H.  J.,  near  th©  EranMin  furnace  (wlienoe  the  name  of  the  speoies),  with 
red  oxyd  of  zinc  and  garnet,  in  granulär  limeatoae  ;  also  at  Ötirling  Hill,  in  the  Same  regioa,  where 
it  is  aaaociated  with  willemitB,  in  a  large  veiii,  in  whioh  cavities  occasionally  eontain  crystals  from 
one  ia  four  inohes  in  diameter. 

Artif. — Pormed  in  crystals  by  aotion  of  peroMorid  of  iron  and  ohlorid  of  aiuc  on  Urne,  -with  heat 
(Daubree). 

139.  OHROMITE.  For  chronmtö  alumine  (fr.  Var)  Yauq.,  Bull,  Soa  PhUdm.  1800,  55,  57. 
Eisenchrom  {fr.  Ural)  Medsr,  OrelFs  Ann.,  1798,  i.  500 ;  Sarst.,  Tab.,  66.  79, 1800,  74,  1808.  Fer 
Chromat^  fli,  Tr.,  jt.  1801.  Ohromate  of  Iron,  Oliromio  Iroti,  Ohromiron.  Ohtomsaurea  Biaei), 
Chromaiscnateia,  öötjä.  Eisenohroine  Seud.,  1832.  Sideroehrome  Ilmit,  L  287,  1841.  Ohro- 
mofenite  C/iapm.,  Min.,  1843.     ChTOnüt  Said.,  Ilandb,,  550,  1845. 

Isometric.  In  octahedi'ons  (f.  2).  Cominonly  massive;  struetiu'e  iine 
granulär,  or  compact. 

H.=Ö-5.  G.=4-321,  ci'ystals,  Thomson  ■  4-498,  a  variety  from  Styria ; 
4-568,  Texas,  Pa.  Liati-e  enbmetallie.  Streak  brown,  Color  between 
iron-black  and  brownieh-black.  Opaque.  Fractnre  nneven.  Brittle. 
Sometimes  magnetie. 

Comp.— Je  Sc,  or  (^e.  Mg,  Cr)  {äl,  Se,  Sr).  te  Sr=Oiyd  of  iron  32,  oiyd  of  cliromium  68 
=100.  Analyses:  1,  2,  Seybert  (Am.  J.  SoL,  iv,  321);  3,  4,  Abich  (Pogg.,  iiüi.  335};  5,  6, 
Laugier  (Ann.  Mus.  d'Hiat.  N.,  vi.) ;  1,  8,  T.  S.  Hunt  (Logan'ä  Rep.  O.,  Canada,  1849);  9,  Moberg 
(J.pr.  Ch.,  sliii.  119);  10,  A.  Rivot  (Ann.  Ch.  Phya.,  HI.  :txi.  202);  11,  C.  Bedii  (Am.  J.  Sra.  IL 
■     ■■" ""■  ■"       ■■■■      J.  ScL,  n.ziy.  45): 

Mg 


.  B2) ;  13,  13,  Starr  and  Garrett  (Am 

Je 

I    ehester  Oo    Pa 

35-14 

2   Salt  more 

36-00 

3                  rmss  e 

1897 

4                   cjst 

20-13 

5   Sbe  a 

24- 

25-66 

7    Bolton,  Can  la 

35-68 

21-as 

<>   Beresof 

18-42 

10   Balt  mo  e 

30-04 

11    Tolterra,  Tuacany 

33-93 

1     Cheate    Pa            P 

38-90 

13.  Texas,  Pa.                 ' 

38-66 

er 

äl 

äi 

51-58 

9-72 

2-90=93-32  Seybert 

1300 

10-60=99-11  Seybert. 

44-91 

13-85 

0-83=98-25  Abich. 

60-04 

11-85 

=99-45  Abioh. 

53- 

11- 

1-    lÄn  1=100  Lavier. 

54-08 

9-02 

4-8S=98-96  Laugier 

45-90 

3-20 

. =99-8]  Hunt. 

49-lB 

11 -SO 

=100-46  Hunt. 

64-17 

10-83 

0-91  =  101-01  Moberg 

63-37 

1-95 

2-21"Ca  2-02=99-60 Elvot 

4a-i3 

10-84 

4-75=100-65  BechL 

60-84 

0-93 

0-63,  Ni  0-10  Starr. 

63-38 



"  2-28  Garrett. 

,  In  Moberg'a  analysis  the  chromium  ia  aupposed  to  he  partly  pTOtos;j[d,  giYing  the  formnla  (S'e, 
Mg,  Ör)  (Sr,  äl).  Garrett'a  analyaia  of  the  Texas  orecorrespondsto  Fe  Br  93-16 +  £'e  ffa  0-59  + 
SiSe  7-15.  In  grainsüiafweremagaeöc,  Garrett  foundSr  41-55,  B'e  62-02,  Si  1-25,  oorrespond 
iugto  feSr  61-07 +  Fe  Fe  38-64  + Si  1-26=100-9B  (Ico.  oit). 
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Pyr.,  etc. — B.E.  in  O.F.  infusiblo  ]  inR.F.  sligttlyrounded  Du  the  edges,  andbecomea  maguetic. 
With  boraz  and  aalt  of  phosptoraa  gives  beads.  wliicb,  while  tot,  show  oiily  a  reaetion  for  iron, 
but  on  cooling  become  dirome-green ;  tle  greea  Mlor  ia  Leigbtened  by  fusionon  eharooal  witb 
metsllic  üa. 

Not  acted  upon  by  adds,  but  deoomposed  by  fnsion  with  bieulphate  of  potash  or  Boda. 

Obs. — Occurs  in  BerpentiDe,  forming  veins,  or  in  imbedded  masBeH.  It  aBsiata  m  giving  tte 
variegated  color  to  verde-antique  macble. 

OcuurB  in  tbe  Gulsea  mountains,  near  Ecaubat  ia  Syria ;  in  cryatala  in  the  ialands  of  Unat  and 
Fetlar,  in  Shetland;  in  &b  province  of  Drontlieim  in  Norway;  in  the  Department  du  V"ar  in 
Pranee;  in  Sileaia  and  Bohemia;  abnndaut  in  Aaia  Minor  (Am.  J.  Sei.,  II.  vü.  286);  in  tho 
Eastem  and  Wostem  TJr^s ;  in  New  Oaledonia,  afiording  ore  for  commerce. 

At  Baltimore,  Md.,  in  the  Bare  HiÜB.  in  large  quantitiea  in  veins  or  masses  in  Serpentine ;  alao 
in  Montgomery  Co.,  6  m.  north  of  the  Potomac;  at  Gooptown,  Harford  Co.,  and  in  Üia  north  part 
of  Oecil  Co.,  Md.  In  Pennsylvania,  in  W.  Qoshen  (ctjstslB),  ITottingham,  Mineral  Hill,  and  elao- 
where;  Ohester  Oo-,  naar  Unionyille,  abundant;  at  Wood's  Mine,  near  Toias,  lancaster  Co., 
very  sbundant.  Massive  and  in  crystala  at  Hobohen,  N.  J.,  in  Serpentine  and  dolomite;  in  the 
Boath-weatem  part  of  Üie  tflwn  of  Haw  Fane,  and  in  Jay,  Troy,  and  Westfleld,  Vt. ;  ehester  and 
Blaaford,  Mass. ;  on  L  ä  Tache,  near  San  Domingo ;  at  Bolton  and  Harn,  Canada  Eaat.  In  Cali- 
fornia, in  Monterey  Co. ;  alao  Santa  Clara  Co.,  near  the  N.  Almadon  miiie. 

This  ore  affords  the  03yd  of  chrome,  iiaed  in  paintjng,  eto.  Th.e  ore  employed  in  England  js 
obtained  mosüy  &om  Baliämore,  DronÜieim,  and  the  Shetland  Islea  ;  it  amounts  to  about  2,000 
tons  annuaUy. 

Imtb  Herrn.,  J.  pr.  Oh.,  ixiü.  276,  1841,  was  described  by  Hermann  as  ocourring  ia  tbe 
TJrala  in  Wack  ahiuitig  ootabedrons,  witli  &.=8-506,  and  aa  consiBting  of  Iridium  58-04,  osmium 
9'53,  iron  S-12,  chrorainm  S-40,  tracea  of  manganese,  with  a  loss  of  15'2B,  which  he  rookoned  aa 
oxygen,  But  ßaus  bas  shown  that  the  mineral  ia  only  a  misture  of  iridoamine,  chromite,  etc., 
and  sustains  Ihia  by  a  mecbanioal  esamination  of  the  snbstanoe  obtained  by  Hermaan'a  method 
of  Eeparalion  (J.  pr.  Ch.,  Issx.  285). 


ISa  UEAHriNITB.  Schwarz  Beck-Erz  {fr.  Joach.)  Bräckm.,  Magn.  Dei,  204,  1127.  Becli- 
Blände^Pseudogalena  picea  pt.  [rest  (?  all)  pitoh-lilte  Zinc-blende]  Wall,  249,  1741.  Swart 
Elende = Pechblende  (fr.  Sasony,  etc)  pt.  pd.]  Cronst,  198,  1158.  Paeudogalena  nigra  com - 
pacta,  Pechblende  (fr.  Jooch.  and  Joh.),  De  Born,  läthopb.,  133,  11t2.  Pechblende,  Eiaen- 
peoherz  [put  under  Iron  Ores]  Wem.,  Bergm.  J.,  1189.  Urauera  (fr.  Joach.)  Kiapr.,  Mem.  Ac 
Berl.,  1786-81,  160,  pub.  in  1793,  Bdtr.,  ii.  197,  1197  (discov.  of  metal  uranium).  Peohera 
Karst.,  Tab.,  5G,  1800.  Urane  osyduleÄ,  Tr,,  1801.  Uranpecberz,  Peehuran,  Germ.  Ktch- 
blende,  lYotosyd  of  Uranium.  Uranatemnite  CMpm.,  Praet.  Min.,  148,  1E53,  Uranin  flawi. 
Handb.,  549,  1845. 

Sohwemranerz  (fr.  Ptzibram)  Breilh.,  Handb.,  903,  1841.  Coraoite  (ft.  L.  Sup.)!«  G<mie,  Am- 
J.  ScL,  IL  iit  117,  113,  1847.  EriatallisirteB  Uranpeoherz  (fr.  Norway)  Tk.  Scheerer,  Po^t 
Issü.  570,  1347^Uraconiobit  Herrn.,  J.  pr.  Ch.,  Isivi.  S26,  1859. 

Isometric.  Obaerved  forme :  f.  2,  7,  8.  Usually  massive  and  botryoidal ; 
ako  in  grains :  stmcture  sometimes  columnar,  or  eurved  lamellar. 

H,=5*5.  G.=6-4— 8.  Lustre  submetallic,  to  greasy  or  pitch-like,  and 
düll.  Color  grajish,  greeniah,  brownish,  velvet-blaeb.  StreaJi  browiiieh- 
blaek,  grayisb,  olive-green,  a  little  sbiuing.  Opaque.  Fraeture  conchoidal, 
uneven. 

Comp.,  Var,— Ü  ©,  Ramm.  =Protoxyd  of  uranium  32'1,  sesquloxyd  e7-9— 100;  but  aualyaes 
Vary  mtioh  in  tboir  resuJts  through  miitures  with  other  aubstancea. 
Tar.  1.  Oryslaüiied.     Color  pure  blaok  j  G.  =  6*71.   Occurs  in  Horway.   It  is  Hormann'a  Dra»>- 

2.  Ordkiary  mBaaive.  G.— 6-4— 7'0.  Breithaupt  found  in  11  trials  of  the  ore  from  Jobann- 
georgeustadt  and  Schneebei^  (the  heaviest  from  the  latter  place)  G.=6'44— 6'934,  with  one  at 
5-625.  A  specimen  ftom  the  former  locality  gave  P.  MariaQ7'08— 1'23  ;  and  one  from  JoaoMmsthal 
gavB  Hermann  (anaL  5)  6-97.  The  Pcaibram  ore  ißchweruranerz)  gavo  Breithaupt,  initrials,  O.^ 
1-968-8-035. 


.ccy  Google 


ANHYDEOUS   OXYDS.  155 

8.  CoratHie.  Coradte  ia  probably  pitcliblende  miied  witli  some  giimoiitefthe  liyiirous  ore).  It 
ia  pitdi-blacfc  m  color,  aiidafforda  a  grajiali  powder ;  G.=4-318,  Le  Coate.  InWUtney'aanaljsia 
(Ko.  8)  he  obtained  19'9a  p.  e.  of  carbonate  of  lime,  which  aceonats  for  tlie  low  specific  gravity. 
l'hs  lime  mas  aeparated  by  Geuth,  as  far  aa  poasible,  before  making  hia  aualysia  (No.  9).  Gentli 
found  äe  oxygen  raäo  for  tie  tr  and  S  nearly  1  to  4. 

Haldinger'n  name  la  ret^ned  for  the  species,  ■wltb  th©  addition  of  the  termioal  ayUable  üe. 
Cliapmau'a  has  pi'ecedeaoe:  but  it  is  badly  made,  its  derivatioQ  requiring  the  form  ürartaiamUe ; 
and  moreovcr,  uatil  erystais  are  known  and  found  to  be  without  deavage,  or  until  ciyatals  are 
proved  to  be  an  impoaaibility,  it  caunot  be  aaserted  tliat  the  apecies  is  wnckaväbk, 

Analyaes:  1,  Klaproth  {Beilr.,  iL  197);  3,  EammelBberg  (Pc^g.,  ]ii.  36,  and  Min.  Oh.,  17B);  3, 
Theyer  (Ramm.  Min.  Gh.,  115} ;  i,  Ebelmen  (Auu.  Ch.  Phys.,  1843,  498) ;  S,  Hermann  (J.  pr.  Oh-, 
hsvi.  336);  6,  Pfeff  (Schw.  J.,  IMV.  32B);  7,  7.  Hauer  (Jahrb.  G.  Beieha-,  1853,  191);  8,  Whit- 
ney (Am.  J.  Sei,,  II.  viL  434) ;  9,  Genth  (ib.,  xsiii.  421) ;  10,  Soheerer  (Pogg.,  Ixsü.  S61) : 

ÜB       to      Ca      %       gi 

Joachimsthal        86-5      2-5 5-0,  Pb  S  6'0:^100  Klaproth. 

"  19-15     3'90     2'Bl     0'46     5-30,  Pb  3-20,  As  1-12,  3i  0-6Ö,  3  0-36=99-61  B. 

"  GS'Bl     5'7I)     2-17     0-22     3-50,  Pb  6'57,  S  1-75,  Cn  3-95,  Zn  0'70,  Bi  0-52, 

As  4-36,  C  2-14=100'39  Theyer. 

"  75-94     3-10     5-24     2-07     8'48,  Pb  4-22,   S  0-60,  Hin  0-82,  Ha  0-25,  Ö  3-32, 

Ä  I'8B=100-ee  Ebelmen. 

81-21  Pe  1-88  9-78    0-41     2'45,  f-b  0-74,  Pb  S  2'84,  Sl  0'33  Bi  1-23,  Mn 

0-14,  fi  2-69  Hermann. 

J-Georgenstadt    84-52     8-24 2'02,  Pb  S  4-30,  Öo  1-14=100-12  Pfaff. 

Präbram  80-63    2-86    3-97    0-64    1-79,  Pb  6'07,  8  1-18,  Sb  2'09,  C  0-89,  H  0'48=: 

99 '49  Hauer. 

Ooracüe  72-GO    2-74    5-99   B-33,  fb  6-56,  äl  MO,  S  5'S8=100  Whitney. 

"  S2-68¥e3-51  5-B3     0'5ß  l£-15,I>b  7-39,  äl  0-53,  Ö,  S  6-14=99-28  Genth. 

Norway,  Urammi.  76-a  t'h,  Ob,  Si  15-6,  Mn  l'O,  H  4-1,  iasol.  and  loaa  2-7  Scheerer. 


,  namJ.  5,  obtained  ©  52'37,  and  Ü  28-34;  and  Genth,  in  anal.  9,©  46-21,  and  U  16-47. 

Pyr.,  etc. — B.B.  infusible,  or  only  alightly  rounded  on  the  ei^es,  aometimea  coloring  the  outer 
Same  green  (oopperj.  Withborai  and  aalt  of  phosphorus  giyea  a  yellow  bead  in  O.F.,  bacoming 
grean  in  E.P.  (uranium).  "Witt  soda  oa  cbareoal  gives  a  coatiug  of  ozyd  of  lead,  and  freqoanUy 
the  odor  of  arsenio.  Many  spedmens  give  reaetions  for  sulphnr  and  arseuic  in  tlie  open  tnbo. 
Öolnble  in  nitrie  acid.    Not  attractable  by  the  m^net. 

Obs. — Uranlnite  acuompaniea  various  ores  of  silver  and  lead  at  Johanngaorgenatadt,  Marien- 
barg,  and  Sehneeberg  in  Saiony,  at  Joadhimsth^  and  Przibram  in  Boheraia,  and  Retabanya  in 
Hungary.  It  is  assodated  with  torbemite  at  Tincroft  and  Toloara  miuea  near  Redrutb,  in  Com- 
wall ;  aJao  near  Adrianople,  Turkey ;  at  the  Middlatown  faldspar  quarry,  in  odahodrons  with  trun- 
edgea,  Booording  to  Shepard. 

Ooradie  ia  from  about  90  m.  above  Sault  St^  Marie,  on  the  north  Eide  of  L.  Superior. 

Tery  valuable  in  porcalain  painting,  affording  an  orai^  color  !n  the  enamellii^  £ra,  and  a  black 
color  in  that  in  whiob  tbe  porcelain  is  baked.  Alaljoratory  haa  been  oponed  at  Joachimsthal, 
where  the  ore  ia  converted  into  uranata  of  aoda  for  usa 

Alt.— The  bydroua  ore  called  guminite  oeoura  as  a  reault  of  the  alteration  of  thia  spedes ;  also 
uranie  ochre. 


191.  OHRYSOBERYL.  [Not  Chryaoboryl  {^var.  Beryl)  of  the  ÄKdeitls.}  Krisoberil  Wem., 
Bergra.  J.,  373,  387,  1789 ;  84,  1790.  Chrysoberyll  Karslen,  Leras,  etc.  Cymophaue  K,  J.  de 
M.,  iy.  5,  1198.  Aiexanarite  Mrdemkiöld,  Sehr.  Min.  Gfes.,  St.  Petcrab.,  1843.  Alaunsrde  + 
Kieselerde  Eiap.,  Beitr.,  L  97,  1795  ;  Arfuedson,  Ak.  H.  Stockli.,  1823.  Aluminate  of  Glucina, 
mainly,  Seyherl,  Am.  J.  ScL,  ylü.  105,  1S24;  Bergemann,  De  Ohrys.,  G5tt.,  1826. 

Orthorhombiti.  i"A  J=129°  38',  ÖAl-i=129''  1';  a:h:  ö=1-2385  :  1 
:  2-126Y,  Observed  planes :  vertäcal,  i-t,  i-i,  *-J,  i-Z,  i-ä,  i-^ ;  domea,  |-J, 
l'l,  1-2,,  34  (oulv  as  a  compc^ition-fece) ;  octahedral,  1, 1-ä,  2-2,  !  6-S  (s,  f. 
152),  2-2.  ,     " 
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i-iAl-13e°  52'  lAl,  OY.  14,=1d°  3' 

*i:A2-ä=128  52  lAl,  froiit,=139  53 

14Al^,  top,=119  46  i-iAl-i~90 

d-iAd-i,  ov.  a,— 120  13  mA1-z=120  T 


i 


Korway,  Me.  Alesandriü!.  Haddam. 

155a  Plane  i-l  vertically  etriated ;  and 

eometimea  also  i-t,  and  other  vertical 
planes.  Oleava^e :  14  quite  diatinct ; 
tr-i  imperfect;  «-S  more  so.  Twina; 
compceition-face  3-J,  asin  f.  153,  155ä, 
made  iip  of  6  parta  by  the  crossing  of 
3  erystals,  united  along  the  dotted 
line,  as  ehown  by  the  Striae,  the  forms 
either  stellate,  or  eimply  hexagonal 
pyramids  with  tnmeated  enniraits; 
also  (2)  conjointly,  3-?  and  i-t,  as 
in  f.  154,  155,  each  made  by  the  croasing  of  3  paire  of  twina,  each  seetor  a 
paii'  twinned  by  3-t,  and  united  to  the  next  pair  by  i-l. 

H.  =  8'5.  G.  =  3'5— 3-84.  Lustre  viti-eoua.  Color  aeparagus-green, 
grasB-green,  emerald-gi-een,  gi'eenieh-white,  and  yellowish-green ;  sometimea 
raapberry  or  columbine-red  by  transmitted  light.  Sti'eak  uncolored,  Trans- 
parent— translucent.  Sometim^  a  bluish  opaleseence  intemally,  Fractnre 
conchoidal,  t 


Var.  1,  Ordinary. — Dolor  pale  green,  tieLng  colorett  hj  iron.  6.=3'597,  Hacldam;  3'134, 
Brasil]  3*689,  Ural,  Eose;  3-835,  Orenburg,  EoliBcharoE 

2.  Alexartdnle. — Color  einei^'^eeii,  butoolumbine-reiiby  transmitted  ligit.  G-.=3'644,  mesn 
of  reBiütB,  Elokacharof.  Supposed  to  be  eolored  by  chrome.  Cryatals  ofteo  very  lai^e,  and  ia 
twina,  liks  flif.  153,  either  eix-aided  or  sis-rayed. 

Comp.— Sa  Sl=Alumitm  80-2,  glueina  19-8=100.  Analysea:  1,  2,  3,  Avdejef  (Po^.,  Ivi. 
118);  4,  5,  Damour  (Ann.  Gh.  Phys.,  III.  vü.  173): 


Sl 


I.  BrazU               78-10 

lJ-94 

2       "                   78-71 

18-06 

3.  Ural                  T8-92 

38-oa 

4,  Haddani,  Ct.     76-oa 

lS-41 

5.         "                  75-43 

17-93 

4-47  =  100-51  Avdejef;  G.=3-73S7. 
B-47= 100-24        " 

3-iä,  &■  0-3B,  Cu  and  tb  0-29=100-71  Avdej 
,  ¥e  4-61,  quattss  0-49=90-43  Damour. 
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gWea  a  bluiah  oolor,     6.  hardly  c 


l  by  heating;   beforo  3-84,   afier  3 


Ho  a 


Obs, — In  BrazQ  and  also  Ceylon,  in  rolled  pebbles,  in  the  alluTial  depoaita  of  rivara ;  at  Maroh- 
endorf  in  Moravia ;  in  ths  Ural,  85  versta  ft'om  Katlierinenburg,  in  mioa  slate  with  berylaud 
plenacite,  the  variety  Aleaxm^üe,  of  emerald-green  color,  oolumbine-red  by  tranamiited  liglit;  in. 
tlie  Orenberg  district,  S.  Ural,  yellow ;  in  the  Mourne  Mts.,  Ireland ;  st  Saddam,  Ot,  in  graaite 
traversing  gneiss,  with  tomnialine,  garaet,  beryl,  automolite,  and  columbite ;  in  the  same  rouic  at 
Groenöeld  near  Saratoga,  M",  T,,  with  tourmaline,  garnet,  and  apatite ;  Orange  Siimmil,  Vt.,  in  gran- 
ite  at  Ihe  daep  cut  of  ttie  northern  railioad ;  Horway,  Ma.,  in  graaite  with  garnet  (Terrill). 

When  Iransparent,  and  of  auffloiant  aiza,  chiyaoberyl  is  cnt  with  faoeta,  and  forma  a  beantiful 
yellowish-green  gem.    If  opaleacenl,  it  ia  uauaEy  eut  ert  cahochori. 

Chryaoberyl  ia  from  xP*™*»  göldeii,  0^pvX>.os,  beryl.  Oymi^hime,  ftom  K^pa,  wave,  and  ^oiuiü,  ap- 
pem-,  alludes  to  a  peculiar  op^esoenee  the  crystal  sometiniea  eshibits.  AlexoTidrite  is  after  the 
Ozar  of  Eiiasia,  Alexander  L 

Oq  Oryat.,  see  B.  &  K ;  Kotsoharof,  Min.  Ruaal.,  iy. ;  Heaaenb.,  Min.  Not,  iv.  Kg.  153  is 
natural  aiaa,  from  a  orystal  beloi^Dg  to  A.  B,  Terrill.  Ciiryeoberyl  haa  very  distinct  eleavage 
parallel  to  1-ä,  whioh  appaara  to  ahow  that  l-(  ia  the  (rne  vertical  priam  aa  made  in  the  last  edition 
of  tWs  work,  aithougli  3-i  ia  tiie  twinning-plane.  But,  for  Hie  aako  of  the  airopler  notation,  tta 
poaition  gireo  the  cryatals  by  other  authors  ia  here  adopted. 

Artif. — Porrned  in  cryatala  by  esposing  to  a  high  lieat  a  mistnre  of  6  of  alumina,  l'fi2  glucina, 
and  5'0  boric  add  {Ebelmen) ;  by  putting  a  miitnre  of  fluorid  of  glucianm  and  üuorid  of  alumi- 
num,  in  the  proportions  Of  their  eiiulvalents,  in  a  carbon  crucible,  and  at  tbe  centreof  thefluorids 
a  small  carbon  »aruoible  wiüi  a  little  fnaed  boric  aeid,  and  heating  for  sorae  houra  (Devüle  and 
Caron),  the  procea^  yielding  llne  orystals  easily. 


4.  DEUTOXYDS. 

192.  OASSrrERITB.  Ore  of  üie  Ko^ri^o!  o/fc  Greeles  {Herod.,  ota),  and  of  the  Plumbiun 
Blbumof  J**,,  sasiv.,  4t,  etc.;  not  of  the  Stannum  [=a  pewter-lilte  ailoy}  of  PK«.  Zinnstau, 
Stannnin  ferro  et  arsenico  min..  Wall.,  Min.,  303,  1147.  Mme  d'Etain,  ».  Tri.  "Wall,,  1.Y53. 
Tic  Oro,  Tin  Sfano.  Zinnatain,  Zinnerz,  Garm.  Stannum  ofdoiforrae  (Oxyd  of  Tin)  Bergm., 
Opusc.,  ii.  436,  17S0;  Klapr.,  Beitr.,  ii.  245, 178t.  Etain  oiydö  M:  CaSBiterite  Bead.,  iL  618, 
1832.    Kaaaiterit  Germ. 

Tetragonal.     0  A  l-i=146°  5';  «=0-6724.     Oteerved  planes:  vertical, 
/,  i-|-,  * J-,  t-2 ;  octahedrons,  -f ,  1,  |- ;  zirconoids,  3-^,  1-3,  7-J. 


0  A  1=136°  26'        O  A  3-1=112°  25'  lA  1=^133°  34' 

O  A  1=112  49  1  A  1,  pyr.,=121  40         1-i  A  14,  pyr.,=133  31 

0  A  1-3-144  40        1  A  1,  bas.,=87  7  /  A  j:-|-=168  42 


.ccy  Google 


158 


OXYGEN   COMPOUNDS. 


Cleavage:  I  and  i-i  hardly  distinct,  Twias:  f.  158,  eompoeition-face 
\-i ;  producing  often  eomplex  forma  throngli  the  many  modifying  planes ; 
Bometimes  repeated  parallel  to  all  the  eight  planes  1-*;  also.  f.  159,  a 
metagenic  twin,  Often  in  reniform  sliapes,  structure  fibrons  divergent ; 
also  massive,  granulär  or  impalpable. 

H.=6— 7.      G.=6-4— 7'1.      Lustre  adamantine,   and 
^^*  erystals  usually  splendent,     Color  brown  or  black ;  eome- 

tünes  red,  gray,  white,  or  yellow.  Streak  white,  grayish, 
brownish.  !Neai'ly  transparent — opaq^ue.  Fraeture  Bub- 
conchoidal,  imeven.     Brittle. 

Var. — 1.  Oräiwirg.,  Tin-stone.  In  crysSals  and.  maasive.  Q.  of  ordmary 
orifst.  e-9G  ;  of  colorleaa,  from  Tipuaui  E.,  Bolivia,  6-832,  Porljea ;  of  honey- 
yellow,  from  Ociiro,  6104,  id. ;  of  Tery  pure  eryatala  from  Carabuco,  6-4,  id. ; 
of  black  erysi  fr.  Tipuani,  1'021,  id. 

2.   Wood  Tia  (EolE-Zinn  Geriii,).      In  totryoidal  and  reiuform  sliapos, 

oncantric  in  Btrugture,  and  radiafed  fibrous  iatemally,  although  very  com- 

piiot,  wich  Üia  oolor  brownish,  of  mixBd  shafles,  looking  somawhat  like  dry 

wood  In  ItB  oolora.      Too^s-eye  tin  ia  the  Hame,  on  a  Hmaller  Bcala.    G.  of  one 

variety  6-514.    Encellent  flgs.  in  Eashieigh'a  Brit.  Min.,  1797. 

Slream  Un  ia  notliiiig  bnt  the  ore  in  tUe  State  of  sand,  BS  it  ocours  aloQg  the  beds  of  slireams  or 

In  the  gravel  of  tiie  a^oining  region.    It  haa  heeo  detived  from  tin  veias  or  rocka,  liroiigh  tlia 

wear  and  decomposition  of  Üie  roclts  and  tranaportatlon  by  water. 

Comp.— Sn—Tin  7e'67,  oiygan  21-33=100.  Analyses:  1,  BeracliuB  (Afh.,  iv.  164);  2, 
Jfallet  (J.  G.  Sog.  DubL,  It.  2T1);  3,  Bei^cmann  (Jalirb.  Min.,  1857,  395) ;  4,  5,  D,  Forbes  (Piill. 
Mag.,  rV.  XXX.  140) ; 


Sn 


fa     ¥e     Sa      Si 


Äl 


1.  Finbo 

2.  Wicklow,  Irelaud 

3.  Xeres,  Mexico 

4.  Tipnani,  BoliTia,  hik. 
6.         "  "        block 


—  2-4t     —  0-84     — MaUet 

—  6-68     —  2-2i     1-30  Ber^m. 

—  1-02  6-48     0'73=1 00-04 

—  2-69      —  5-Bl       =100  Fol 


a.='!-021. 


OrysMa  from  Carabnco,  Bolivia,  afforded  Eroeber  {Phil.  M^.,  IT.  xix.  141)  7e-S0.'S  p.  e,  of  tin 
(equiVBlent  to  97'8  p,  o.  of  oxyd),  with  iron  3-18,  silvar  O-OIS,  tungstio  aoid  0*02,  lead  0-25, 
and  1'74  of  water.  (The  analyaia  ia  staled  to  have  afforded  19-534  of  oxygan,  which  ia  not 
enongh  for  the  tin  alone  found.)  The  Teoebra  ore  cootaiDs  fVom  2  to  6  p.  e.  of  columbic  and 
tantalie  aeida.    Tauq^uelin  obtained  9  p.  o.  of  seaquiosyd  of  iron  from  wood  tin. 

Pyr.,  eto, — BJB.  alone  unattered,  On  oharooal  with  Boda  reduced  to  metallic  tin,  and  gires  a 
white  ooaling.  Witli  the  fluxea  aometimea  givea  reactions  for  iron  and  mar^aoeae,  and  more 
rarely  for  tantalic  aoid.    Ocly  slightly  aoted  upon  by  aoids. 

Obs. — Tin  ore  ia  met  with  in  veiua  traversing  granite,  gneiss,  mioa  schiat,  ohlorite  or  olay 
eohist^  and  porphyry. 

Oocura  in  remarkable  oryatals  in  Oomwall,  asaoeiated  with  fluor,  apatite,  topaz,  blende,  wolfram, 
etc.,  and  alao  the  wood-tm  and  sfream-K«;  in  Devonshire,  near  Tavistock  and  elsewhere;  Covinty 
of  Wicklow,  Ireland ;  in  paeudoraorpha  afler  feldapar  at  Whea!  Coatea,  uear  St  Agnes,  Comwall ; 
Singular  Compound  eryatala  in  Bohemia  and  Saxony,  the  twin  forma  from  Zinnwald  and  Schlaek- 
enwald  often  we^hing  aeveral  pounda ;  at  Limt^s  in  splendid  ciyf tala ;  alao  in  Gallicia ;  Green- 
laiid,  withcryoUte  at  Bvigtok;  Sweden,  at  Einbo;  Koland,  at  Pitkaianta. 

In  the  E.  Indies,  on  ITalaoca,  Banaa,  Blilong  noac  Bocneoi  in  the  Ovens  diattiot,  and  in  some 
gnlliea  of  the  Strathbogie  rangea  in  Yictoria,  Australia. 

In  Bolivia,  S.  A.,  in  äe  gold  region  along  ihe  Tipiaani  B. ;  at  Oruro  tjn  mlnea;  and  at  Oarabiico, 
Bolivia;  in  Mexico,  at  Xerea  und  Surango. 

In  the  United  States,  in  Ma/ine,  aparingly  at  Paria  and  Hebron :  in  Mass.,  at  Chesterfleld  and 
GosüBn,  B  fbw  crystala,  with  albite  and  tonrm^ne  m  N  Ea  ip  at  Lyme,  and  somewhat  more 
abundantiy  on  the  estate  of  Mr.  Eastman,  in  the  town  ol  Jackaon  in  Virgmia,  aparlagly  in 
aome  gold  miues,  inibedded  in  a  talco-micaceous  slate  m  Gdlifamui  m  San  Beman&iD  Co.,  in 
lemeaoal  region:  in  Ida3io,  on  Jordan  oreek,  near  Boonville 

SUmnüe  Breith.  (Handb.  112,  1847),  an  amorphoiis  pale  yellowish-white  substanoe,  from 
Cornwall,  with  H.=6-5,  G,— 3'B45,  tas  been  regaried  aa  a  pseudomirph  aller  leldapar,  con- 
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tainiag  mudh  osyd  of  ün  as  a  mixture  wiöi  tJie  otier  ingrsdienta.    Biaehof  obtained  (Chein.  S., 
ii.  3026)  Si  51-57,  8n  38-91,  il  4-53,  Pe  3-65,  Oa  0-!6,  ign.  0-13=99-16. 

Ott  oryst,  Hesseobei^,  Min.  Hot.,  tL  ;  A.  B.  HordenakiöM  ani!  Gadolin,  Pog^.,  d.  est.  For- 
deaekiöld  makes  the  angle  1  A  1:^121°  42',  whenee  a=0'6120.  Acoordicg  to  Mr.  Gadolin,  Un- 
land etystals  ^ord  also  the  planes  i  7,  V-U>  V-H,  hh  i-l>  hh  1-3,  i-l,  i-V,  i-?,  J-f-,  *-f,  J^,  J-f, 
»'- üi  i-tJ,  *-!?■  i  l>"t  there  is  donbt  as  to  some  at  least  of  theso  planes,  as  tiese  unusnal  ratlos 
^vere  determined  from  uieasured  angles  aloiie  and  not  thiough  zottea. 

Artif.— Pormed  in  crystals  by  tlie  action  of  a  atream  of  muriaöo  aaid  gas  on  Sn  0'  (Devüle) ; 
by  aotion  of  steam  on  chlorid  or  fluorid  of  tin  (Daubr^e). 

192a.  AlSÄHTB  A.  K  Nordettskiöld  (Finl.  Min.,  162, 1S55,  26,  1863).  A  cassiterite  containii^ 
Dsarly  9  p.  c.  of  tantalio  aci4  Isomorplious  with  eaasiterite,  and  preaentiog:  the  planes  1,  1-i. 
H.=6— 6-5;  G.=6-e— 6-8.  Lustre  vitreons  to  adamantine ;  color  blaok  to  grayish-blaek ;  streak 
llght-brown ;  opaque.    Anaiyaia  by  Hordenskiöld ; 

Sn  8e'95  *a  8-18  ¥e  2-04  On  O'YB-100-55 

From  Fennikoja  in  Somero,  Finland,  with  tantalite  and  beryl  in  albite. 

193.  RUTtLE.  Schorl  roage  de  Lisle,  Crist.,  iL  421,  1783 ;  v.  Bom.  Cat  de  Raab,  i.  1G3,  1790. 
Kother  Schorf  pt.,  Titaukalk,  Xiapr.,  Beitr,  1.  233,  n05{di8coy.of  metalTitaniam).  BedSotori 
Eirw.,  Min.,  i.  211,  1794;  Tilanite,  id.,  ii.329, 1796  [not Titanite X%j-.,  1794=Sphene].  Sohotl 
rouge,  Sagenite,  Saassa/re.  Alpes,  iv.g  1894,1196.  Orispita  (&.  Orispfdt,  St.  Gottiatd)  Delamelh., 
T.  T.,ii.333,  1131.  Rutü  Wera,,  1800,  Ludwig'a "57601,1.  55,  1803.  Titane  osydä  H.,Tr.,  1801. 
Schwarzer  Granat  Lampadins,  Samml.,  ii,  119,  1797.  Eiaetthaltigea  Titanerz  {fr.  Ohiapiatt) 
Klapr.,  Beitr.,  ü.,  235,  n97=Nigrin  Karst,  Tab.,  66,  79,  1800.  Ilmßnorutilo  Eolisekarof,  lün. 
Eiisal.,  ii.  352,  1854. 


Tetragonal.     O  A  l-i=147°  12^' 
prisras,  I,  i-^,  4-2,  4-3,  i-i,  *-7, 14 ; 


i-3,  1-|,  3-^ ;  base,  0,  not  common. 


I  o;=0'6442,     Observed  planes  :  vertieal 
octahedroüß,  1,  2,  f ,  1-i,  Z4 ;  zirconoids, 


Qravea  Mtn.,  Ga. 
ÖA  1  =  137"  40' 
ÖA  3-1=113  18 
CM-3=U5  49 
lAl,  pjT.,=123   7i 


lAl,  bas.,=84°^ 
7a  1=132  20 
jA-i-f=168    42 
Za;-2=1Ö1    34 


Za*-3=153°36' 
4-iAi-2=153    2ö 
;-;a  1-^=122   47^ 
*-4A  1=118    26 
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Oleavage:  1  and  «-i,  distinct;  1,  in  traees.  Tertical  planes  iisually  &tri- 
ated.  CrystalB  often  acicular.  iSiana  :  1,  compraition-face  l-i,  either  (1) 
having  a  geniculation  at  the  centre  of  origin  of  me  crystal  (nearly  like  f.  50, 
or  f.  158  under  cassiterite) ;  or  (2)  having  commenced  as  a  ßimple  cryetal, 
and  ailerward  become  genicnlated,  asin  1,  161.  (A)  Usnaily  the  anccessive 
geniculations  talre  place  in  a  common  plane,  that  is  by  those  faces  \-i  that 
lie  in  the  direction  of  the  same  diagonal ;  and  (ö)  either  the  parta  at  the 
geniculations,  at  the  opposite  extremities,  resnme  alternately  a  llke  direc- 
tion, ae  in  f.  159,  nnder  cassiterite,  p.  157 ;  or  the  direction  enangea  snce^- 
sively  (f.  161),  the  extremities  finally  bending  intooneanother,  and  produe- 
ing  at  times  when  thus  completed  an  ineqnilateral  hexagonal  prism  (t.  162) ; 
but  (E)  oceaeionally  the  twmned  commencement  (as  I,  II,  t.  163)  is  next 
geniculated  at  either  end  parallel  to  the  l/ranmerse  plane  l-i,  and  a  zig-zag 
form  is  produeed,  and  this  in  suceessive  alternations,  tlience  resulting,  if  the 
twinning  begios  nearly  at,  or  at,  the  commencement  of  the  crystal,  in  the 
scalenohedral  form  in  f.  164,  which  consiate  of  8  united  sectora.  |Tig.  163 
iB  ideal  (from  G.  Kose),  beüig  introduced  to  illustrate  the  form  in  ~f.  164,] 
2.  Compoeition-face  3-*,  making  a  wedge-shaped  crystal  consiating  of  two 
individuala.  3.  Compcsition-faces  14  and  3-*  in  the  aame  crystal  (fr.  K^- 
net  Oove,  Hesaenberg).    Occasioüally  compact,  masslTc. 

H.=6— 6'5.^.  Ö.=4'18— 4'25.  Lnstre  metailie-adamantine,  Color  red- 
dish-brown,  passing  into  red;  sometim^  yeUowish,  bluish,  violet,  black; 
rarely  gra^-green.  Streak  pale  brown.  Subtransparent — opa^Lue.  Frae- 
ture  snoeonehoidal,  raieven.     Brittle. 

Comp.,  Var. — Titanic aoid,  ¥i=Osj^n39,1itHrmiin 61=100,  SometiDieaalitlileiconiaptesent, 

Yar.  1. — OrMnary.  Brownish-red  and  other  sliades,aotblaok.  G.=4*18— 4-22.  Transparent 
quartz  is  sometimes  pecetratefl  thickly  with  acicular  or  eapillary  ciyetals,  and  tliia  variety  is  tlie 
Sagmiiie  {&.  aityini},  a.  net),  also  named  Gri^iie.  Darfc  amofcy  quarta  penetratedwith.  the  acicular 
rutile  ia  apparently  the  VmeTia  ciHni$  of  PKny  (xssviL  69). 

2.  Äri/öTMw.  ((t)  Jfifinna.  Oolor  black,  whecce  the  name.  Contains  2  to  3  p.  o.  of  osyd  of 
iron.  But  aa  orditwy  rntüe  has  1  to  2  p.  c,  the  disüEOtJoa  ia  Terj  smalL  G.=4  249,  ft.  Ohla- 
piaa :  4-343  fr.  Freiberg.  (6)  IlmeaoniMle.  A  black  variety  from  Üie  Ilmeo  Mfca,  oeeurriDg  in  oo- 
tahedrona,  contMning  over  10  p.  c  of  osyd  of  iroo,  and  having  G. =5-074— 5' 13  3. 

8.  Öhromifero'os  (Titane  oiyd^  chromifäre  S.).  A  grasa-green  variety,  coutainiag  osyd  of 
cihrome,  whicQlgivea  the  oolor. 

Analysea:  1,  Damour  (Ann.  Oh.  Phys.,  IIL  s.  411);  2,  H.  Eose  (Gilb.  Ann.,  Isiii  61,  Pogg.,  i!L 
168) ;  3,  Keratan  (J,  pr,  Ch.,  ssivii.  170) ;  4,  6,  Demoly  (Jalireab.,  1849,  723) : 

1.  St.  Trieiz,  reidish       Ti  97-60     ¥e  I-55=99-15  Damour.     G.=4-209. 

2.  "  "  98-47  1-53  =  100  H.  Rosa 

3.  Froiberg,  nigriae  96-75  2-40"=99-15  Eersten.     G.=4-243. 

4.  Loc  nnknowE  96-4!  163,  Stn  0-13,  Si  1-83=100  Demoly. 
B.     ''            "                        96-45            1-62,    "    0-14,  "  0-79=100  Demoly. 

"  In  pB.n  at  leant  TooffT^sHSe^  nhlcb  ujoy  he  Bepsrateä  bj  a  magnet. 

The  Umenond^  consists  approiimatoly,  aceording  to  Hanoann  (L  o.),  of  Ti  B9-3,  S'e  10-7. 

Pyr.,  etc. — B.B.  infusible.  With  aalt  of  phosphorua  giTes  a  colorleaa  bead,  which  in  E.F. 
asaumoa  a  riolet  color  od  coolii^.  Moat  varietiea  oontain  iron,  and  gire  a  browniah-yellow  or  red 
bead  in  ß.F.,  Üie  violet  ocly  appearing  after  treatmeat  of  the  bead  with  metaUic  tän  on  oharcoaL 
Inaoluble  in  aiäda ;  made  BOluble  byiusionwith  an  iJkali  or  alkaline  earbonate.  The  Solution 
eont^ning  an  exoeaa  of  add,  with  lie  addition  of  tin-foil,  givea  a  beantifiil  violet-oolor  when  con* 
centrated, 

Obs. — Rutile  occura  in  granite,  gneias,  mioa  slate,  and  sj^nitic  roeka,  and  aometimes  in  gran- 
ulär limestona  and  dobmite.  It  ia  generaüy  found  in  imbedJted  eryatals,  often  in  masses  of  quarta 
or  feldspar,  and  frequently  in  a^äcular  crystals  penetrating  quartz.  It  has  also  been  met  with  in 
bematite  and  ilmenite.  It  ia  common  in  graina  or  fragments  in  many  anriferous  sands.  Occurs 
in  Arendal  and  Krageröe  in  Korway ;  at  Hotrsjöberg,  Finland,  with  laaulita  and  kyanitc ;  Saualpe, 
Oaxiuthia;  in  the  Urala;  in  the  Tyrol;  at  St.  Gothard;  at  Trieii,  in  France;  Krummhenners- 
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dorf.  near  Freiberg ;  in  Oasüle,  iü  genioulated  crystols,  ofteQ  laiue ;  at  OHapian  in  TransylTonia, 
jMjmeinpBbNea;  in  large  crjstalsinPerthahire,  Seotland;  at  öi-ifinlarick,  atCraiffCalleaelineat 
Öliu,  and  on  ßenjgloe ;  in  Douegal  Co.,  Irsiand.  A  variety  from  Karingsbrioka  in  Sweden  con- 
tains  according  to  Ekeberg  (Ak.  H..  Stockh.,  1B03,  46),  3  p.  e.  of  chrome,  and  ia  the  iiiam  oxydi 
ckramißre  of  ifiifiy ;  grass-green  needles,  supposad  to  be  chromiferous,  luve  been  fomid  in  the  Swisa 
Alps.  Tlie  limeaaratile  ia  ftom  äie  pheiiacite  and  topaz  mine  of  Bis  IlraeQ  itts.,  in  the  Urola. 
Rough  octahedronB,  reiiculated  withia,  from  Erazü,  are  supposed  to  be  paeudomorphs  alter  anatase. 
In  Maine,  at  "Wairen,  aloog  with  tremolite  and  ebalcopyrite.  In  N.  ffiHnjj.,  spMingly  at 
Iijme,  with  tourmaline;  neat  Hanover,  acäoular  eryatals  in  tiuatta,  only  in  looae  maBsea.  In 
Vemumt,  at  Waterburj,  Bristol,  Dummeraton,  and  Piitney ;  also  in  ioose  lioulders  in  middle  and 
northern  Vermont,  atäcular,  some  specämena  of  great  beantj  io  transparant  quartz.  In  Mass^  at 
BatrB,  in  gneisa,  crjstals  ocoasionally  an  loch  and  a  half  in  diameter ;  at  WinSaor,  in  feldapar 
veins  intetseeting  oMorite  slate ;  at  Shelbume,  in  üne  oryatala  in  mioa  slate  i  at  Leyden,  wiüi 
soapolite ;  at  Cocway,  with  gray  epidote.  In  Conn.,  at  Lane's  mina,  Monroe,  and  in  the  adjoin- 
vng  town  of  Hnntij^ton.  In  N.  farh,  in  Oange  Co.,  1  m.  E.  of  Edenville,  with  pargaaite  in  limestone 
bouldora  j  3  111,  B.  of  Warwick,  in  granite  wiöi  aireon ;  1  m.  B.  of  Amity,  in  qaaria  with  brown 
toiumahne,  and  2  ni.  W.,  iviüi  apinei  and  corundum,  and  also  2  m.  EW.,  witli  red  sjdnel  and 
chondrodite ;  near  Warwiok,  in  slender  prisms  penetrating  quarta ;  in  N.  Tork  COt  at  Kings- 
bridge,  m  veins  of  quartz,  feldapar,  and  mica  traverait^  granulär  llmBstona ;  in  the  liraeatone  of 
Bsaex  Co,  In  Pemi.,  in  flne  long  oryatals,  at  Sudabury,  Cheatyr  Co.,  and  tbeadjoining  disiiiot  in 
Laiicasier  Co. ;  at  Patkabiii^,  Conoord.  West  Brodford,  and  Newlio,  Cheater  Co, ;  at  tlie  Poor 
Honso  quarry,  Cheater  Co.,  in  delioate  orystals,  aomotjmsa  iridescenli  ob  dolomite,  lu  H,  Jersey, 
at  Newton,  with  apinei.  In  N.  Cor.,  at  Crowder'a  Mountain.  In  Georgia,  in  Haberaham  Co. ;  in 
""'"'"         '  "      '      ■     ■-  '   — ^-'-   -ima  3i  by 


»  of  Eay  St.  Paul, 
üd  alao  for  giving 


Lincoln  Co.,  at  Gravea'  Mountain,  with  lazialite  in  large  and  aplendent  c 
aj  in.    In  Ärlcansa^,  at  Magnet  Cove. 

In  Oanada,  smail  eryatals,  with  speoiilar  iron  at  Siatlon,  C.  B. ;  in  the  Ümen 
C.  E.,  orange  trsnaluoent  graJns  pure  Ti  and  probably  rutila  or  brookite. 

The  osyd  of  tilanitun  ia  empl  ydf        yllw     1      mi  aintir^  poroelain, 
tha  i-equisile  tint  to  avtifioial  t    tl 

ßeeeüt  art.  on  oryat.,  Kok  har  f  Mi  R  1  li.  iv,;  Po^.,  xä.  154  (whence  anglea 
giTen) ;  G.  RoBe,  Pogg ,  oxt.  643    H       nbei^  M      X  t   1  U.  T.    Figs.  löi-lHi  by  G.  Rosa. 

Ai^if. — iFormed  in  erystala  by  1  ting  t(^  th  to  dnesa  titanic  acid  and  protoxyd  of  tiu, 
and  then  heating  the  maas  with  h  t  h  rcy  d  h  t  (DeTille) ;  by  tiie  action  of  atesm  on 
flQorid  or  Chlorid  of  titanium  (D  bröe  H  tef  ill  (  E  tefeuille  obaervea  that  in  tliis  prooesa 
erystala  offirfite  are  formed  wh  th  h  t  d  di  t;  of  5r(wWte,  whenit  ia  between  that 
required  for  tblatiliait^  eadmium  and  zino ;  and  of  anaiase,  when  tha  heat  ia  a  little  beiow  that 
required  for  the  volat.  of  cadmium. 

Haa  boen  obserred  ia  eryatala  aa  a  ftirnaoe  produot  hy  Bobeersr, 

194.  OaTAHEDETTE.    Soborl  bleu  indigo  (fr.  Oisana)  Bmmij.,  de  lisle'a  Ociat.,  ü  406, 11S3 ; 

Öchorl  octaMre  reotangulaire  id.,  J.  de  Phya.,  xsx  386,  11S1.  Oota^drite  Saass.,  Alpea,  §  1901, 

179ä,  Oktaedrit  Fe™.,  1803,  Ludwig'a  Wem,,  ii.  218,  1304,  Oiaanite  Hektmeßi.,  T.  T.,  iL  269, 

1791 ;  K,  J.  d.  M.,  V.  aia,  1799.    Anatese  K,  Tr,,  üt  1801.  Dauphiuit 

Tetragonal.     0  A  l-i=119°  22';  a=l-77771.  Oommonly  octahedral  or 

tabiilar.     Observed  planes:   0/  priams,  Z,  i-i;  octahedrona,  1,  ^,  f,  ^,  ^, 

\,  S-i,  2-*,  1-i,  ^i,  \-% ;  zirconoid,  ^5. 

Ö  A,^=153''  19'  1  AI,  bas.,=136°  36' 

OA1-=160  15  2-iA2-*"    =148  38 

0  A  1=111  43  14  A  14  "    =121  16 

0  A  2-«=105  46  0  A  7=90. 

1  A  1,  pyr.,=97  51  /a  1=158  18 

Cleavage :  1  and  (9,  perfeet. 

H.=5-5-4.  G.=3-82-3-95;  sometitnes  4-11— 4-16 
after  beating.  Luatre  metallie-adamantine,  Oolor  va- 
rious  ehades  of  brown,  passing  into  indigo-blue,  and 
black;  greenJsb-yellow  by  transmitted  liglit.  Streak 
niieoiored.     Eractnre  subcoiichoidal.     Brittle. 
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Comp. — Like  rutile  anä  brookite,  pure  titanic  add. 

Eöse  found.  in  erysteU  from  BrBzil  1-25  per  cent.  Beaquiorjd  of  iron  (Pogg.,  Ixi,  6 IG);  nnd 
Damour  obtaiced  in  an  analysia  (Ann.  Ch.  Pliys.,  III.  i.  417),  f  i  98-36,  3Pe  rii,  Sa  0-2O=99-67. 

Pyr.,  eto, — Sama  as  for  lutile. 

Obs. — Most  abnndflut  at  Bourg-  d'OisauB,  In  DaupMny,  with  feldapar,  asinite,  and  ilinonite. 
Found  iü  mica  slate  in  Öie  GrisoiiB ;  in  Bavarla  i  cear  Hof  in  tie  Ficitelgebirge ;  Norway ;  tio 
Orals ;  in  ohlorite  in  DeTonsliire,  near  Taristock ;  with  brookite  nt  Tremadoo,  in  North  Wales ; 
in  Comwall,  near  IJskeard  and  at  Tintaael  Cliffa  ;  in  Brazil  in  qnaria,  and  in  detached  cryatals  80 
splendent  as  to  be  sometimea  mistalcen  for  diamonda. 

In  the  ü.  States,  at  the  Deiter  lime  rock,  Smithfield,  R.  I.,  in  dolomlte. 

De  Sauaaure'a  name  oiMiedrite  has  the  prjority,  and  is  parücularly  appropriate,  the  ayatflls 
being  usually  ootahedrona.  Haüy's  anaiase  is  No.  3  in  order  of  time,  and  was  broviglit  forward 
after  he  had  onoe  adopted  Ibr  a  whUe  Deiametherie's  nam©  oisaniie;  it  is  from  laäraais,  awHoTi, 
and  waa  intended  to  aignify,  as  Haüy  saya,  that  the  common  octahedion  was  longer  than  that  of 
other  tetr^onal  specles  i  but  leagth  is  not  in  ihe  meaning  of  the  Greek  word. 

Artif., — Formedin  crystals  by  the  action  of  steam  on  Chlorid  or  fluorid  of  titanium  Pauhr^e); 
by  the  action  of  a  atream  of  muriatic  acid  gas  on  Ti  0'  (DeviUe) ;  by  fusing  titanio  acid  with  sali 
of  phosphorus  B.B.  in  H.?.,  and  tlien  esposing  tlie  boad  to  the  point  of  the  blue  Hame,  wheu 
minute  transparent  erystals  of  octahedrite  separate  (G.  Kose).      ' 

195.  HAUSMANNITB.  Schwarz  Brannsteincrz  pt.  Wern.,  Borgm.  J.,  3eG,  llaS.  Sohwara 
Manganerz  pt.  Earsf.,  Tab.  72,  100,  1808.  Black  Manganese.  Blattricher  Schwarz-Braunstein 
ffomsfli.,  Handb.,  ?93,  1813.  Manganese  osyd^  hydrate  S.,  Tr.,  1822,  Pyramidal  Manganesa 
Ore  Eaid.,  Mobs,  Min.,  U  416,  1824.  Hausmannlte  Raid.,  Trans,  E.  Soc.  Ed.,  18S7.  Glaua. 
n  ffitMsm.,  Handb-,  405,  1841, 


Tetragonal.  0  A  l-«=il30°  35' ;  (?=1-1743.  Obsen-ed  planes ;  1,  ^,  1-i. 
Forme  oetahedral. 

0  A  1=131°  3'  i  A  I,   pyr.,=139°  57' 

1  A  1,  pyr.,^105  25  1-ä  A  14,   "    =114  52 
0  A  ,^=151  2  1  A  l-i=142  42 

Cleavage :  basal,  nearly  perfect.  Twins,  parallel  to  14 ;  the  same  kind  of 
eompoeition  sometimee  between  four  individuals,  nearly  like  93,  p.  65.  Also 
granulär  massive,  particles  strongly  coherent. 

H,=5— 5'5.  G.=4-722.  Lustre  enljmetallie.  Color  bro^ymsll-black. 
Streak  cliestnut-brown.     Opaque.     Fracture  uneven. 

Comp'— Wn'  4f:n=Macganese  13-1,  «ygcn  21-9=Sfn  G9,  Tlln  31=100.  Formnla  nnually 
written  Mn  Mn.  Analyaes:  1,  Turner  (Trana.  Eoy.  Soc  Bdinb.,  si.);  2,  Bammelaberg  (Pt^g,, 
liv.  232) ;  3,  id.  (ib.,  cxsiv.  533) ;  i,  L.  J.  Jgelström  {(Efr.  Ak.  Stockh.,  1866,  606) : 

Sin        Sn        0         Ba        §i         S 

1.  Ilefeld  93-902  0-215  0-111  0-837   0-435=100  Turner. 

2.  Ilmenau         93-487    T'OO*  1-150 =99-641  Earam. 

3.  Fiüpstad        93-13      6-95  0-18 0-34,  Oa  0-14,  Mg  0-41  =  100-09  Bamm. 

4.  Jäkobabei^   28-78      71-27  =UI0  Igelström, 

Eammelsbei^,  in  later  esamüiations  of  the  Ilmenau  mineral  (Pogg.,  csxiv.  522),  found  Öl  0-1 'i, 
0-91,  0-60,  and  Ba  0-15,  0-80,  0 14,  with  ign.  0-5,  and  0  7-10. 

Pyr.,  etc — £.B.  like  manganite.    Dissolves  in  heated  muriatic  acid,  affording  chlorine. 

Oba. — Occura  with  porphyry,  along  -with  other  manganeSB  orea,  in  fioe  crystala,  near  Ilmenau 
in  Thurin^a;  Ilafeld  iu  the  Harz;  Pilipatad  in  Wermland.  Eeported  alao  from  Pramont  lu 
Alsace.     Ohserved  at  Lebaoon,  Penn. 

Dauber  found, for  cryslaJs  from  Ilmenau  1  A  1  =  105°  30',  and  f  A  ^=140°  31' fPogg.,  xciT.40fi). 

The  formula  län'  Stn,  which  makea  the  two  members  eoeh  to  contain  (wo  of  03^gen,  accords 
with  the  approiimate  isomorphisra  of  Üie  speräea  witti  octahedrite  and  rutile,  Üie  angle  O  a  1  iu 
it  differing  hardly  2°  üflm  O  A  l-i  in  ottahedrite,  and  about  2^°  from  0  a  1  in  rutile. 

Artif. — Eormed  in  crystals  by  subjectiug  Sin  and  Mg  to  heated  muriatio  acid  gas  (DeviUe), 
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196.  BRAUNITE.  Braunite,  Bracliytjpoua  Manganeso-Ore,  Said.,  Ed.  J.  Sd.,  iy.  4S,  ISSfi. 
HartbrauDSteia  ffitjssm ,  Ilandb.,  222,  ^Ml.  MarcehDe^eiMi.,  ü.  188, 1833.  Heterolilin B-eiÄ,, 
Pogg-,  dix.  204,  1640  (in  ait,  bj  Evreiüoff),  Handb,,  801,  1841. 

Tetragonal.  0  M4=lQh°  W  ;  ö=0-98525.  Obeerved  planes :  0,  1,  2, 
2-3: 

(7  A  1=125°  40'  2  A  2,  pyr..=96°  33' 

ÖA2=109    45  2A2,  basal,=140    30 

1  AI,  pyr.,— 109    53  2-2  A2-2,  pyr.  axial,=128    17 

1 A 1,  bas.,=108  40  2-2  A  2-2,  pyr.  (3iag.,=144     4 

1  Al=;^109°  46'  and  108°  53',  Deseloizeaux,     Twins  :  forms  conaistiiig  of 
tlii'ee  erystals,  Kenngott.     Also  massive. 

H.=6— 6-5.  G.=4-Y5— 4-82  ;  4-'?52,  fr.  Elgei-sberg,  Eamm. ;  4-818,  ib., 
Haid.;  4'77,fr.St.Marcel,Damotir.  Lusti-e subraetaflic.  Streak and coloi- 
dark  browniali-black.     Fractnre  imeven.     Brittle. 

Comp. — 2  jSln°  Ma4-Mn  §i  (eee  p.  1H3).  Turner  obtained  uo  siliea,  and  made  the  miueral  Bim- 
pljSu.    Amiijaes;  1,  Turner  (Edinb.  Trans.,  si ) ;  2-4,  ßanmiafeberg  (Pogg.,  csziv.  ölS): 


(f)       wid 

h 

tso-94] 


Stn  66-68,  Se  lO'Oi,  Mu  S-tS,  i'e  l'SO,  (it^  \-\i,  Mg  0'26,  Si  10-a4=98-45 

Analyaea  of  impure  ore  from  Elba,  bj  Beehi,  in  Am.  J.  Sei.,  11.  xiv.  62 ;  from  Engadin,  in 
Sörpetttine,  by  Bukeisen,  in  Ber.  Ale  Wien,  nir.  ;;81. 

Pyr.,  etc. — B.B.  infusible.  "With  botax  and  salt  of  phoaphoras  givas  au  amathyatina  beal  iu 
O.B'.,  beeoming  eolorlesB  in  R.F.  With  soda  gives  a  blmsh-green  liead.  Treated  with  jnuriatic 
acid  evolves  eMorine.    Marceline  gelatinizea  with  acide. 

Obs, — Occurs  both  orystallized  and  massive,  in  veins  trarersiag  porphjrr,  at  Oehrenstock,  near 
Ilmenau  ;  at  Elgerabei^  in  Tliuringia ;  at  Botnedalan,  Upper  Tollemark,  in  Norway ;  near  liefeld 
in  the  Harz;  at  St.  Marcel  in  Piedmont;.  at  Elba  (Sechl,  Am  J.  Sei.,  11.  xiv,  Ii2| ;  at  Viztanagram 

Naiaed  afler  Mr.  Bcann  of  Gotha. 

To  eshibit  the  true  relations  betweeu  the  forme  of  brauniteandcasBiteriteornitile,  the  plane  1-! 
above  should  he  1,  CA  1  in  casaiterite  heing  136°  26'.  Homologioally  Ihia  piano  iu  all  tlieso  re- 
lated Bpeciea  ia  l-i,  the  plane  correapondiag  to  that  truncating  an  edga  of  a  cube  which  inclioes  to 
0  136* 

197.  MINIUSI.    Meonige  Oerm.    Plomb  oxide  rouge  E. 

Pulveruleiit,  occasionally  eshibiting,  undcr  the  microseope,  crystalliue 
seniles. 

1I.=2— 3  G.=4-6,  Lustre  faint  greasy,  or  duH.  Color  vivid  red, 
iiiixed  witb  yellow ;  streak  orange-yellow.     Opaque. 

Oomp.— tb'  0'=¥b-t-2Pb=Osygen3-S4,  lead  90-66=100. 
Pyr. — In.  the  reduction  flame  of  the  blowpipe  globnles  of  lead  ate  obtained. 
^'—  — üaually  asaoaiated  with  galenile,  and  also  with  calamine,  and  "  '"     ' 
^a  alter galenite  —' "- 
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Pouad  at  Auatin's  mjne,  Wythe  Oo^  Ta.,  aloug  -wißi  eeiussite. 


193.  BROOKITB.    Jurinite  Swet,  1B22.    Brookite  Uvy,  Ann.  Phil.,  n.  ix.  140, 1825.    Arkac- 
Site  Shep.,  Am.  J.  ScL,  IL  il  250,  ]S46.    ?Bumaüite  Sfep.,  ib.,  xiU  311,  1861. 


Orthorhombie.  /a/=99°  50' (— 100"  50'):  OAl-l=m°  4S 
=1-1620:1:1: 1-1883.  Observed  planes:  0 ;  vertical,  /,  ^-i,  i 
i-i,  *Jf,  i^,  »-ä ;  domes,  ^-i,  i-i,  %'t;  oetahedral,  i,  1,  3,  f|,  f-^ 
14,5-",  5^,24,2-1. 


,  a:h'.  6 


ö  A  f  i=150'' 

43' 

/A  ä-i=139°  55' 

eAH^ii"? 

14 

MAi!=157    11 

OaI    =124 

17 

»-S  A  «-2,  mac,    =134 

22 

OAi    =143 

46 

iAi         "         =136 

14 

OA  2-4=111 

34 

lAl          "          =115 

43 

(^  A  1-s  =133 

19 

1-SAl-ä     "          =101 

3 

ÖA  5-5=101 

38 

1-äAl-ä,  brach., =135 

sr 

0  A  2-5=117 

54 

3-!A2-!,  top,=  66   48 

Cleavi^ö ;  I,  indistinct ;  O,  still  more  so. 

H.=5-5-6.      G.=4-12— 4-23,  brookite;  4-21 

^-23,  trp.  IJral  cryst. ;  4-03— 4-085,  arkansite, 

Whitney  and  Damour,  3-86—3-95,  Eanimelsbem, 

■81,  a  variety  from  the  Ural,  Hennann.     Hair-brown,  yeHowiah,  or  red- 

(Ksh,  witli  metalUe  adamantine  lustre,  and  translucent  (brookite) ;  also  iron- 

blaek,  opaque,   and  submctallic  (arkansite),  .  Streak  iincolored — grayisli, 

"      ■  '       Brittle. 

■a  titanio  aoid,  Ti,  !ike  rutile.     Analyses ;  1,  I 
i.  H.  Ztg.,  1853,  "So.  26) ;  3,  Damour  (Ana.  d.  J 


1-40=100'0I)  Hermann, 
1-3I=:98'90  ßomauoval;?. 
— — =101-45  Eamouc. 
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i4'a3  p.  c,  of  titanic  aeid  from  the  arkansite,  and  a  correspoading  low 
speciSo  gravityj  wliile  'Whitnej  and  Damour  found  little  impuritj  eoi  a  higher  specific  gravilj. 

Pyr,,  etc.—Same  as  for  rutile. 

Obs. — Brookite  ocoura  at  Bourg  d'Oieans  ia  Dauphiny;  at  8t.  Gothard,  with  albite  andquaria; 
in  the  Urals,  distriol  of  SlstouBt,  near  Miask ;  near  Makiroh  iu  tto  Voages,  in  pseudomorpha  aiter 
spliene  ;  rarely  at  Val  del  Eove,  Btna,  with  nitile;  at  Fronolen  near  Tremadoo,  Wales;  in  fliick 
blaek  crTstala  {orJiaimte,  f.  Ifi6)  at  Magnet  Cove,  Ozark  Mfe.,  Arkansas,  along  with  elieolite,  black 
gamet,  and  aidiorlamite ;  in  amall  crjatala  trom  tho  gold  washings  of  Korth  Carolina ;  at  the 
lead  mine  of  EllearUle,  Ulster  Gc,  H.  T-,  on  quarte  (f.  189),  witli  chalcopjrito  and  galenito;  at 
Paris,  Maine. 

jA/itLarkausite=100°— 100°  30',  i.äM-ä=101°  30',  and  135°  15'tol35°  50'.  In  brookite 
from  the  Urals,  JA  7=99°  50',  KokscharoE  (Mio.  Busal). 

Named  efteir  the  English  cryBtallogfapher  and  mineralogist,  H.  J.  Brooks. 

Arti£ — Formed  in  crjatak  by  the  aeöon  of  ateam  ou  chlorid  or  Quorid  of  titanium  (Daubree). 

ISSi.  EuMABiiE.  Eumanite  occurs  in  roinute  ciystals  at  ttie  Cheatarfleld  albite  vein  wiüi 
mbelüte  and  pyrochlore.  IIa  cliemioal  idontity  with  brookite  Las  not  been  asoertamed.  The 
anneied  are  Ügures,  by  the  author,  of  two  of  tbe  cryBtals. 

ItOA 


15',  1 

199.  PYHOLUSITE.  Lapia  mai^nensiä  pL  Cffwaip.,  Metall.,  1696.  BrunBten  =  Mag- 
nesia pt  WaU.,  268,  174?  ;  Manganeae  pt  M-.  Tri  WalL,  L  4S3,  1763.  Manganaise  grise 
pt  Mirst,  Oat.,  1772.  Grau  Braunstein  pt.  Wem.,  Bergm.  J.,  388,  1789 ;  id.,  iTaiwwi.,  Handb., 
288,  1813.  Gray  Oxyd  of  Manganese  pt;  Anhydrous  Binoiyd  of  Manganese.  Mangan  Hy- 
perosyd  Leonk.,  Handb.,  240,  182S.  Pyroluaite,  Prlamatio  Manganoao-Ors,  Eaid.,  Trana.  E. 
Sog.  Ed^  1S2T.  'Weiclibraanstein.  ■Weich.mangan,  Genn.  Polianite  (fr.  Plattou)  Breiik.,  Po^., 
lli.  191,  1844^Kc'litea  Graumangan-Erz  id.,  Obat.,  231,  IS'i'i. 

Orthorhombic.     lA  /=93°  W,  0  A  1-*=142°  11' ;  }" 

a:  h  :  e=0'776  :  1  :  1'066.  Observed  planes  as  in  the 
figure.  0  A  f  i=160°,  JA  {-1=^136°  50'  JA  *-l=133° 
10',  ^  A  ^t,  top,=;140°.  Gleavage  J  and  i^.  Also 
colnmnar,  often  divergent ;  ako  granulär  massive,  and 
frequently  in  reniform  coats,     Ollen  soils. 

H.=2-5-5.      G.=4-83,   Turner;   Luatre  metallie. 
Color  iron-black,  dark   steel-gray,  sometimes   bluisb. 
ötreak  black  or  bluieb-black,  sometimes  Bubmetallic.     Opaque.     Iial 
brittle. 

m    H.  =  2— 2-5]  G--4-819,  Tumer; 
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2.FoUmiie.  H.abore5.  G.=4-S38— i'880,  fr.Platteii,Breitli.  Oolorlightsteel-gray.  Ai^les 
Ja  1=92°  52',  0  A  1-1=147°  43'.  It  ia  a  vcry  pure  pyrnluBitB.  Pisaui  stales  tliü  "polianite 
from  ComwaJl  bas  G.— 4'826. 

B.   Varvadle  ia  impnie  pyrolusite.     See  under  Masoanite. 

Comp.— Mii— Maiiganese  e3'3,  oiygea  36-7=100.  Analyses:  1,  ArfVeäflon  (Schw.  J.,  slii. 
lO);  2,  8,  Tumer  (Edinb.  Trans.,  1828);  4,  SoUeffler  (Aroh.  Pharm.,  xxit.  360);  6,  Plattner 
(Pögg.,  liL  192) : 


Ilefell 
Ilmenau 
Platten,  Fd. 


MnHn  0  Ba  Si 


■21  13-11  O'IB 


■86=100  Arfvedsoii. 
■12:=!  00  Turner. 
■51=100  Tumer. 
■8,  Sera,  Ca  0-3,  Sl  0-3  S 
■32,¥eälO'17  =  10ll  Platt. 


In  another  specimeu  Sdieffler  found  9'1  per  cent.  of  baryta.  Specimens  from  near  Battpnbergi 
Hesse,  afforded  Schwarzenberg  and  Engelhardt  9fl-46  to  100  per  e«nt.  of  pure  auperoxjd  of  man- 
gaaese  (Ann.  Oh.  Pharm.,  isL  262),  T.  Sevoa  and.  J.  Breuilha  flnd  in  cryatallized  ore  from  Huelra 
in  Andalusia,  Mn  97-9,  Fe  0*5,  S  1-1=99  5;  and  in  a  massive,  Ün  96^9,  Se  l^O,  fi  0-6,  Si  1-0= 
99-4  (Bull.  Sog.  de  Und.  Miii,,  vi  29,  Rbt,  Gfeol.  par  Delesse,  1800,  57). 

Pyr.,  eto. — B.B.  alone  infuaible ;  on  charcoal  losea  oiygün.  A  manganeae  reaction  'witli  boras. 
Affords  chlorine  wich  mnriatio  add, 

Obs. — Tbis  ore  is  estensiTely  workad  at  Elgersberg  near  Ilmeaau,  and  other  plaoes  in  Thurin- 
gia  I  at  Vorderebrenadorf  near  Mahrish-Trübau,  in  Moravia,  ■which  place  aonualty  affords  man; 
bundred  tons  of  the  ore ;  at  Platten  in  Bohemia,  and  elsewbere.  fine  crystals  ooour  near  Johann- 
■  georgenstadt,  and  at  Hii^cbbei^  in  Wesiphalia,  and  crjatallius  pktas  at  Matzka,  Trausjiyania ; 
alao  found  uparingly  in  Comwall ;  in  Timor ;  in  Australia. 

Occurs  in  the  Um1«d  States  witb  psilomelane,  abuudantly  in  Vermont,  a^  Brandon,  Iraaburg, 
Bencington,  Monkton,  Obittenden,  etc.,  both  cryatallized  (f.  171)  and  massive;  atConway,  Mass., 
in  a  veiü  of  quartz ;  at  Plainfield  and  West  Stockbridge,  Mass. ;  at  Wineheater,  K".  H. ;  at  Salia- 
bury  and  Eent,  Conn.,  formin^  velvet-like  coatings  on  limonite.  In  California,  on  Red  Island,  bay 
of  San  Francisco.  In  Hew^  Brunswict,  7  m.  fr.  Bathurst,  in  fine  cryat. ;  in  Shepody  Mta.  and 
elsewhero ;  near  üpbam  In  Eing'a  Co.  In  Nova  Sootia,  at  Tony  cape,  cryat.  and  maaaivö ;  also 
at  Walton,  abundant;  near  Kentville ;  Pictou ;  Amherst ;  MuaquodobiL 

Pyrolusite  and  manganite  ace  the  most  impoctaut  of  the  oras  of  maim;atiese.  Pyrolusite  parte 
with  ita  oiygen  at  a  red  heat,  and  ia  estenaively  employed  for  djacbarging  the  brown  and  green 
tinta  of  glass,  It  henoe  receiTed  ita  name  from  irSc,  ßre,  and  Jäw,  lo  mash ;  and  for  the  same  reason 
it  ia  ■rohimsicaliy  entitled  by  the  Prencb  teauBora  de  verrters.  It  is  eaaUy  distinguished  from  psilo- 
melane bj  its  inferior  bardness,  and  asually  by  being  erystalline. 

200.  CBEDNHEUTE.    Kupferhaltiges  Maagauerz  Oredner,  Jahrb.  Min.,  5,  1847.    Mangankup- 
foroxyd  i7a!(OTn.|  Handb.,  1582,  1847.    Mangankupfererz,  Crednerit,  Eamm.,  Pogg.,  Iiiü.  5ö9. 

Monoclinie.  Foliated  erystalline,  Cleavage :  tasal  vei-y  perfect ;  lesa 
distinct  in  two  other  directions  obliquely  jnelined  to  one  anotlier. 

H.=i-5.  G.=4-9— 5-1.  Luatre  metallic.  Color  iron-black  to  steel- 
gray.     Streafc  black,  brownish. 

Comp. — On' Sfai'=Oiyd  of  copper  43-9,  Oärydofmanganese  57-1  =  100;  but  ofl^n  miiod -with 
oivd  of  manganese  Anaivses  ;  1,  Credner  (Pogg.,  Ixxiv.  5ö5) :  3-4,  Bammelaberg  (i.  c,  and 
Um  Ch,  178) 

Mn       Stu      Ou        Ba      Ca     a        0 

1  PriodcriLharode    22  96    31-25    42-13     0-52    0^63    0'25 ,  ganguo  0-6S=98-37  Cred. 

2  '  5.!  55     40^65     1-48 5-78  =  10046  Kamm. 

'  "  E6  29      S2^35     3^08     0-76    8-58=99-06  Ramm. 

i.  "  6i-a4     23^73    2^01 8^83  ^98^81  Eamm. 

Pyr.,  etc. — B.B.  fiisible  only  on  thin  B%ea.  With  borax  in  O.F.  gives  a  dark  violet  color 
(manganese) ;  with  aalt  of  phoapbotus  a  gruen  glass,  ithich  on  oooling  ia  blue,  and  in  B.P,  be- 
comea  red  (eopper).    Soluble  in  murlatio  acid  with  evolution  of  chlorme. 

Oba- — Prom  Eriederichsrode,  with  volborthite,  malaehite,  and  manganese  eres.  Earamelsberg 
observes  that  thia  ore  ia  undoubtedly  theaource  of  the  oupreous  manganeae,  a  aeoondaryproduet. 
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201.  PLATTNERITB.     Schwerblolerz  Breilh.,  J.  pr.  CiL,  x.  608,  1831.    Plattnerit  flowi,  Haiiiib., 
504,  1S45.    Braunbleioxyd  Sa-asm-,  Handli.,  202,  1841. 

In  liezagonal  prisms  with  roplaeed  basal  edgea,  plenoa  0,  I,  1,  but  pBeudomorphous  after  pjro- 
morpljte  (GrBg);  cleavage  indistinot  G.=9-39— i)-45.  Lustre  metallicadamantine.  Coloriron. 
black.     Streak  brown.    Opaque. 

Comp.— Acoording  to  Platwer  (J.  pr.  Oll.,  2.  608),  Pb  O'^Lead  BG'6,  oiygen  1S-4  =  100.  .  Prob- 
ably  fc.m  Leadhills,  Scotiand.  A  doubtful  speciaa.  The  specifio  gravitj  giTBn  is  as  high,  aa 
■that  of  the  protojg'd  of  lead. 

aoiÄ.  Vanadio  OoeRB.— (Tauadic  acnd  Teschemacher,  Am.  J.  Sei.,  II.  3i.  233,  1851.)  A  yeüow 
pulyeraleut  substaace,  eol^ruating  masEee  of  native  copper,  aloog  with  qiiartz,  at  the  Cliff  miue, 
Lake  Superior,  according  to  J.  E.  Tesohemaoher  (1.  c).  The  oolorbefore  the  blowpipe  ehaügedto 
blaek ;  cdao  tlie  powder,  boiled  ia  nitrio  aoid,  afibrded  an  apple-green  aolutioa,  &om  whieli,  on 
pai'tial  evaporation,  after  Standing  Bome  weeks,  red  crystalline  giobvües  formed  on  the  surface. 
which,  as  thej  eiüarged,  feil  to  the  bottom;  by  meaua  of  theae  cryatalline  maaasB  tha  vanadatea 
of  ailrer  and  lead  were  mado.  As  no  motal  was  found  in  the  fixat  Solution,  tlie  yellow  mineral 
was  iaierred  to  be  probablj  yanadic  add  (V  0'). 


B.   HYDEOUS   OXYDS. 


1.    Oxygen  ratio  for  fi,  H=l  :  ^. 

202,   TüEOriB 

3.     O.  ratio  for  H,  11=1  :  i-. 


1Ü3.   DlASFOKE  Älfi 

205.  Manoanitb 

3.  0.  ratio  for  K,  H=l  :  ^. 

208.   llUONITB) 

4.  O.  ratio  for  H,  H=l  :  f. 
goß" 


2U4.  GoTHiiB  FeS 

MnS 


.  Beausitb  (Sl,  Pe)  S' 

(6,  ge)  11= 


5.   O.  ratio  for  S,  H^l  :  1. 

310,  Beuoitb  Slg  fi:  (or  Mg"  fl^) 

211.  PiiiouHaoiTB  Mn  S  (or  Mii"  iP) 

212.  GlKBSIlE  Äl  S' 

216.  GüMMirB 
Appendix.— 2l1.  Psiloüblabb.     218.  Wad:   A,  Bo&  Mawsaiiesb;  B,  AasoLira;  C,  Lampadith 


219,,  LiiraiTE  S'e  tP 

214.  Rydbotalche        (iSl  +  f  tifg'jfi'+sa 

215.  Ptboaukite  (iPe+^Mg=)S=+2a 

(©,  ¥e)  3' 


Compact  fibrous  and  divergent,  to  maseive;  often  botiyoidal  and  sta- 
laetitic  like  limonite.     Also  earthy,  as  red  ochre. 

H.=5-6 ;  5-5,  Brash.  G.^3-56— 3-74,  from  TJral,  Herrn. ;  4-29-4-49, 
fr.  Hof,  Breith. ;  4-681,  fr,  Horhausenj-Bergemann ;  4-14,  fr.  Saüsbury, 
Bmsh.     Lustre  submetallic  and  soniewbat  aatm-like  in  the  direetion  of  the 
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fibronB  etmctnre;  also  dijll  earthy.  Color  reddish-blaek,  to  daj'k  red; 
brigit-red  wlien  eai'thy;  botryoidal  Biirface  often  lustrous,  like  mucli 
limomte.     Opaqne. 


Comp.— Se"  R— Seaquioxyd  of  iroE  H'l,  water  6-3 
F.  W.  Friiasclie  (Breitli.  Handb.,  L  c);  3,  4,  Bergeman 
Eodman  (Am.  J.  Sei.,  IL  xliv.  219) : 


sa-93        —       B- 
I  9I-Sä  ü'Sl        5- 

lu  otber  determinations  for  Ko,  B,  fi=6'( 
Pa.,  B-34  E 


'7-B0,'Cu,  tb  1-8B-100  Herrn. 

1-91,  ä  0-09=100'10  FritaacliQ. 

2-19— 99-4'7  Bei^;emaim. 

0-93,  Ca  l-I0=IO0-al  Pfaiffer. 
^i  2-OS,  Sl  0-15,  P,  S,  Co  ir.=99-08  RodmBD. 
id  5'09  p.  c;  for  specimena  fron  Leliigh  ralley, 


Pyr.,  etc.— Heated  in  a  cloaed  tube,  flies  to  pieces  in  a  remarkable  matmer,  antl  in  Ulis  distinct 
from  hematife  and  limonite ;  jielda  water.     Otharwiae  like  hematite. 

Obs. — A  very  common  ore  of  iroa,  often  taken  for  limonite,  witll  whioli  it  ia  froqueEtlj  afiso- 
ciated,  mii  wMcb.  it  reaembles,  eicept  in  ita  Buperior  liardness,  atreak,  and  deorepitation.  It  also 
looka  TOry  roiich  like  ftbrous  hematite.  Hermann's  miueral  was  from  the  Tui^nafc  copper  miiie 
near  Boagolovak,  in  the  Ural,  aiid  ftom  tha  KoljTan  diatrict^  in  the  Altai;  that  of  Breitliaupl^ 
from  near  Hof  in  Bavaria,  and  Segen  in  Pnisaia ;  fonnd  alao  witk  limomte  at  Duaseldorf  in 
PrnsBia ;  at  the  Lonisa  mine,  Horhausea.  In  the  TJnited  States  it  oeeura  abundantlj,  and  very 
lai^  boKyoiiial  massive,  at  the  limomte  ore  bed  of  Saliabury,  GL,  ss  deteeted  by  Fro^  Bru^ 
(Am.  J.  8m.,  IL  xliy.  219),  usually  conatituting  the  eiterior  l^er  of  the  limonite,  eomotimes  an 
Inoh  or  more  thick.  The  liuo  of  demarcaiüon  hetwaen  it  and  fhe  limonite  is  very  diatiact,  and 
Separation  süoj^  it  ia  often  eaay. 

Artif, — E.  Davies  has  ahown  that  Üie  ordinary  predpitate  of  tydrate  of  iron,  on  being  boüed 
in  water,  may  have  ita  water  reduoed  to  3-52  p.  c  (J.  Ch.  Soc,  II.  iv.  a9)i  and  Eodraan  (L  e.)  has, 
by  the  same  method,  reduced  it  to  2  p,  c,  showiag  that  the  wator  variea  witli  the  temperatnre 
of  origiii;  and,  aa  Daviea  observes,  no  great  heat  ia  ueeded  to  malte  thua  anbydrous  heroaläte. 

203.  DIASPOEE.    Diaspore  Haüij,  Tr.,  iy.  1801.    Elättrioher  Hydrai^Ülit  Satism.,  Handb., 
4.42,  1813.    Hydrate  ofalumine. 
Orthorliombic.     /a 7=93°  i^',  0 M'i=U7''  laj';  a:b:  c=0-6i425 
:  1  :  1-067.     Observed  planes ;  vertical.  /,  *4j  i-i,  *-J,  i-ä,  i-&,  i-t,  «'-},  *-3  j 
domee,  14,  ^4,  f  I ;  oetahedral,  1,  2-2,  i-2,  |-ro,  ff,  1-ä,  4-^. 
ÖA14=148°  5^'  1-2A1-2,  basal,^^  52'    *-2Ai-2=139''  47' 

*-*Al-l=:131  1i  ■i-*Al-5=104  14i  «-äA«-8=140  50^ 

l-2Al-S,inae.,=116  40    mA  1=116  54^  1-iAl-l,  top, =117  45 

l-SAl-3,  bracli.,=151  31*-iAl-ä=120  ^^  i4Ai~5=115  6^ 

i'i*  Ciystals   usually  thin,   flattened  parallel    to 

i-i ;  sometimea  aeicular ;  commonlv  implanted. 
Cleavage :  m  eminent ;  i-2  leaa  perfect.  Occura 
foliated  ma^ive  and  in  thinsealea;  sonietimes 
Btalaetitic. 

H.=6-5-Y.  G.=3-3-3-5;  3-4324,  Haüy; 
1-452,  Dnfrenoy;  3-30— 3-34,  Ir.  Seliemnitz. 
Luatre  brilliant  and  pearly  on  cleavage-fa«e ; 
elsewbere  vitreous.  Color  wJiitisli,  grayish- 
wMte,  greenish-eray,  hair-brown,  yellowiah,  to 
colorleBs ;  sometimes  viplet-blue  in  one  diree- 
tion,  reddish  plnmb-blue  in  another,  and  pale 
asparagne-green  in  »  tbird.  When  tbin,  translucent  —  subia:aiißlucent. 
Very  britÜe. 
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Comp. — SlS— 3H*l  alumina,  14-9  ■wflter=100.  Atmlyaes:  1,  2,  Dufr&of  (Ann.  d.  M.,  IIL 
s.  577,  1337);  3,  Heaa  (Pogg.,  iviit  25S);  i,  Damour{0.  R.,  sxi.  332) ;  5,  Löwe  {Pogg.,  hl  307); 
6,  1,  J.  L,  Smitb  (Am.  J.  Sei,  IL  3i.  68);  8,  Damoor  (L'Institnti  1853,  18);  9,  0.  T.  Jackson 
(Am.  J.  Sd.,  Tl.  xlii.  108) ;  lO,  3.  B.  Sliarples  (Priv.  contrib.) : 


2  7e'93  lö']3  "  0-62  1-3! 

8  Miiak  65'M  14-56  ■ ■        :=  100  Hess. 

•1  1 1  er  1  73-91  li-SO  — -       ,  unattaeked  5'80=100-61  Dam. 

e  bcLemmtz  o  -13  1500  —  ——=100-13  Löwe,     Q-.=3-303. 

:  GuinuoJi.4agh  8  '13  14-28  0-S6  0-82,  Ca,  Slg  (i-,=93-8e  S.    G.=3-45. 


1    Fasos  S-'U  U-81  lOe  0-26,  Oa  0'S5=99-43  8. 

8   Bahia  S  A  84-02  14-59  Fe  0-88  0'43=:99-72  Damour.    G.=3-4G4. 

ehest  r  Uasi  Si-0  14-8  "   3-0  ——=100-8  Jackson.     G.=8-39. 

10   Mewlui  Pa.  80-95  14-84  "  3'12  1'53= 100-44  Sharplos. 

Pyr  etc  — In  the  clo*<ed  tube  deerepitates  sti-oogly,  separating  into  pearly  wWte  acalea,  and 
at  a  high  temparatnre  yields  water.  The  vaiiety  ii-om  Sobaramta  does  not  decrepitate.  luftiaible ; 
with  oobalt  Solution  gives  a,  deep  blue  eolor.  Some  varieties  react  for  iron  with  tha  fluxea.  Hot 
attaoked  hj  aclds,  bnt  after  ignition  beoomaa  Boluble  in  sulphurio  add. 

Obs, — Comiaoiilr  found  wtth  eorucdum  or  emary  in,  dolomite,  ohlorite  schist,  and  otlier  crjB- 
toUine  rocks,  in  neeta,  or  as  implauted  cryatals  on  corundum  aad  other  mineralg.  Occurs  near 
Koasoibrod,  district  of  Kathariuenburg  in  the  Ural,  iu  granulär  limestone  ■wlth  emery ;  at  Scham- 
nitz  in  veina  between  dolomite  and  limeBtone;  at  Broddbo  aear  Fahlnn ;  with  corundum  in  dolo- 
mite  in  Campo  loi^o,  near  Dazio  Grande,  in  the  Oauton  of  leasin  in  Switaerland ;  at  Gunmdh- 
dagh  and  Mauser,  Asia  Minor,  and  the  Grecian  ielandB  Naios,  Samos,  and  Uicaria,  with  emery, 
aa  detected  bj  J.  L.  Smith ;  with  topaa  and  margarodite  at  Tnunbull,  Ct.,  but  rare ;  wltJi  corun- 
dum and  margarite  at  Newlin,  ehester  Co.,  Pa. ;  at  the  emery  minea  of  Öheslar,  Mass.,  in  lai^ 
platea  and  orystala.    EsistB  also  aa  an  impuritj  in  some  zeolites  (Scheerer,  Pogg.,  cviii.  430). 

The  above  angles  are  from  Kokeeharof  (Min.  ßussL,  üi.  169).  Maiignao  obtained  by  meaaure- 
ment  l-JAl-*=in°  46',  i-3 A «^2=130°,  l4Al-a=l5r  36'  and  116°  38';  PhOUpa,  j-Saj-2=: 
129°  48';  Keaogotlj  4.SAi-2=139°  33',-  Haidinger,  i-SA!-ä=129°  54',  i.2A  1-2=151°  64'. 

JJioapoi-e  was  named  by  Haüy  from  JcaiiircrpiD,  to  seatter,  allnding  to  the  Tisaal  deorepitation 
bcfore  the  blowpipe.  Le  Liävre,  as  Haily  atatea,  ürst  made  known  Ihe  apeeiea,  having  fouud  it  at 
a  mineral-deiiei-'s  in  Paris,  and  given  it  to  Vauqueliu  for  analysiB.  Its  original  locality  is  not 
known,  but  i3  supposed  to  liave  been  the  Urals.  Tauquelin  obtained  alumina  SO,  osyd  of  iron 
■J,  water  IG  to  18  =  100  (Haüy,  Tr.,  L  c.,  and  Auo.  Gh.,  slii,  113,  1803). 

204.  OOTHTTf!.  Dünnschuppiger,  linsenförmiger,  rubinrother,  etc  Eisenglimmer  (fr  SiBgen), 
Bsdier,  Min.  Basdir.  O.-Nass.  Laade,  401,  1789.  Kryst  fasriger  Braunevaeostein  Mohs,  Null 
Mm,  Kah.,  üi.  403,  1804.  Göthit  (fr.  Eiserfeld  near  Siegen)  J.  G.  Lenz,  Tabell.  ges.  Minerai- 
raioh,  46,  Jena,  1806,  fol,  Moll's  Efem.,  \y.  605,  ISOS,  Dllmaim's  Ueb ,  304, 1814,  Pyrrhosiderit 
[not  Pyr03iderit]  TJWmaim,  Hausm,  Handb.,  268,  1813,  Ullmann's  Ueb.,  144,  299,  3il4,  1814  [but 
given  many  yeara  before  to  bis  daea].  Sohuppig-fasriger  BrauneiBenstein  (fr.  Hollerter  Ziig)= 
LepidokroMt  Ullmami,  Hausm.  ib,,  269,  1813,  Dlhnann'a  Uob.,  148,  316,1814.  Haarförmiger 
Brauneisenstein  Mausm.  ib.,  270,  1813— ITadeleisenera  Breiffi.,  Char.,  1823.  Brown  Iron-stoae 
pt,  Brown  Iron-ote  pt,,  Brown  Hematite  pt.,  of  Janteson,  FMSips,  etc.  Sammteiaenera,  Sam- 
meLbleade  pt=Praibramit  in  Glodc.  Handb.,  549,  1B31. 

ChQait  Breitli.,  J.  pr,  Gh.,  xis.  103, 1840.  Onegit  (fr.  L.  Onega)  Äiidre  (of  Brunn),  Tageblatt, 
No.  18,  1802,  MoU'a  Bfam,,  ii.  109, 112, 1806=Ore  of  Titcmium  varioasaalh.  for  26  years=Güliute 
ktUn-  aa(h. 

Orthoi-hombic.  /AJ=94°62',E.&M.(95°14:',LeYy;  96'',Yorke);  0  M-t 
=  146°  33';  ffl:  J  :  e=0-66:l:l-089.  Observed  planes :  Yerücsl,  I,  i-l,  l-i, 
i-5 ;  domea,  1-^ ;  octaliedral,  1, 1-2,  3-3,  f -|. 

ÖA  3-5=115"  44'         0M-i=US°4:S'  1-SAl-S,  mac.,=151'' 35' 

ÖM-2-=143    55  <?A  1-1=121    8  i-SA^S  =130   40 

OaI    =138      6  lAl,  bvacli.,=121  4  *-S A^-2,  ov.m,=133    52 
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114  In  prisms  longitudmaily  striated,  and  often  flattened  into 

^■'■^f^^t      seales  or  tables  parallel  to  the  ehorter  diagonal.     Oleavage  : 
£^X/^    7\  bradiydiagonal,  very  pertect.     Also  fibrons ;  foliated  or  in 
Bcales ;  massive ;  renifoiin  ;  stalactitie. 

H.=5— 5-5.  G.=4-0— 4-4;  4-37,  crystals  from  Loatwitliiel 
in  OomwaU,  Torke.  Lnsti'e  imperfect  adamantine.  Oolor 
yellowish,  reddiah,  and  blackish-brown.  Often  blood-red  by 
transmitted  light.     Streak  brownish-yeUow — ochrc-jellow, 

Var, — 1.  In  thin  scsle-Eke  or  tabular  orystala,  UBually  attached  by  one  edge  Such  is  fho  ori- 
ginai  Göthäe  (Pyrrhosidaiie  or  Eidimglimmier)  of  Siegen. 

2.  In  Bciculflr  er  oapillaiy  (not  fleiibla)  crystalB,  or  alender  prisniB  oRen  radiately  ,<rouped: 
th«  Needle-Ironsiove  (Naäeleisensisin).  It  passea  into  (6)  a  variety  witli  a  vt^l^ety  aurface:  the 
I'i^raimiie  [SammetbJeade)  of  Przibcam  ia  of  thie  kind. 

(c)  Onegiie  ia  aoioular  göthite  penetrating  quarta,  like  rutilo,  fcom  an  islind  m  L.  Oneaa  EuBSia, 
whera  it  waa  found  in  loose  atonea,  in  18uO,  by  Mr.  Armstrong,  an  fjUgliLhman.  It  has  also 
been  oaUed  ßWimite,  after  Mr.  Pullon,  a  broüier-iii-lftw  of  Mr.  A.,  wbo  also  possessod  apedmena. 

3,  Columnar  or  fibrous. 

i,  SoBlf -flbrous,  OT  featherj  columnar,  the  liuea  coasisting  af  more  or  leas  dlstinct  seales,  some- 
wbat  ülce  plmnoae  mioa;  the  Lqridocroaie  (fir.  XstIs,  scale,  and  stuitäs,  fiber). 

5.  Aocording  to  Hausmann,  compact  masaivB,  with  a  flat  conchoidal  fracture,  lirer-brown  to 
blacMah-browu  and  rust-brown  color ;  and  aometimea  reniform  or  stalactitic. 

6.  Hssemmateii  microscopic  erystals  of  göthite  are  one  Bource  of  üie  ftequent  avetiiurine  and 
opaieBcsnt  charaoter  of  specimens  of  different  feldapara  (see  [>. 

Comp.— J'eS=Sesqui0TydofironaB-9,  iroter  10'l  =  iOO.  AcalyaeB;  1-3,  v.  Kobell  (J. pr.  Gh., 
I,  !81,  319)  i  4,  Brandaa  (Hö^.  Geb.  in  ßheiaL  Weatph.,  i.  858) ;  5,  6,  t,  KobeU  (L  o.) ;  1,  Plattner 
(J.  pr.  Ch.,  xix.  103);  8,  Torko  (Phil.  Mag.,  IlL  ssviL  264): 

J?e      Sn  fi  Si 

1     0'51  ll'3a  0-85,  Cn  0-80^99-99  KobeU. 

Ö-41  =100  KoboU. 

250  11'50  0-35=100  Kobell. 

I    0'50  10-T5  0-50=S9-7ö  Braudea. 

.   10-68  200,  tb  1-08=100  EobelL 

10'80  2-88=100  Kobell. 

10-8  4-3,  Cu  1-6=100  Plattoer. 

.    0-16  1007  O-28  =  100-06  Yorke. 


Amberg,  mass. 
Maryland,  " 
Chili,  Cküem 
Lostwithiel,  eryst. 


Göthito  from  near  Marquetto  gavo  G.  J.  Bmsh  10-41  fl  (Am.  J.  Sei.,  IT.  ixxvii.  Sfl).  Tho 
Amberg  mineral  (anal.  5)  has  been  oalled  sHipnosiderile ;  but  IJUmanti,  wlio  gave  this  naiae,  found 
for  bis  miuetal  the  composition  of  limonite  (q.  y.) 

P3rr,,  eto — In  the  do3ed  tubfe  gives  off  water  and  is  con^ertod  into  red  sasquiojrv-d  of  iron. 
With  the  fluiea  like  hemaäte  ;  most  yarietiea  giye  a  manganese  leaotion,  and  aome,  treated  in  the 
forceps  in  O.F.,  after  moiateni^  in  aulphurio  add,  impart  a  blulsh-gieen  color  to  the  äame  (phos- 
phoric  acid).    Soluble  in  muriatio  acid. 

Obs. — Ponnd  with  the  other  oiyda  of  iron,  eBpedally  hematite  or  limonite.  Ocoura  at  Biaerfeld 
near  Siegen,  in  Kassau,  in  lamelliform  and  fohated  cryatalhzattons  of  a  hyadnth-red  oolor,  with 
limonite ;  at  Zwickau  in  Saiony ;  Oberkirobeo  in  Weaterwald,  eta ;  near  Olifton  in  Glouoester- 
shire,  near  Bristol,  England ;  in  Oornwall,  near  BotaUack  and  Lostwithiel,  some  of  the  crystals  li 
—2  In.  long  and  f  in.  across ;  in  Somersetshire,  at  tlie  Providenoe  iron  mines. 

In  the  U.  Statea,  at  the  Jackson  Iron  Mtn.,  near  Marquette,  L.  Superior,  in  lameUiform  crystala ; 
in  Penn.,  near  Baston,  the  var.  lepidocrodte  with  Umonite ;  in  California,  at  ISurna  Creek,  Mariposa 
Co.,  in  quartz ;  in  Oregon,  16  m.  from  PorÜand, 

Hamed  GöfftHe  afler  the  poet  phüoaopher  Qöthe ;  and  Pyrrhosideriie  from  iraji^o,,  ßre^ed,  and 
cfHiff  ([,  inm.  The  name  OnegHe  iüa  prioritj,  but  it  was  giyen  wiüiout  a  proper  deacription,  and  for 
25  jetLTS  the  nature  of  the  mineral  was  uninown. 


205.  MANGAWITB  M-jnginaiae  criatallisö  de  Dsle  Criat,  330  1112,  üi,  101,  1783,  Man. 
ganese  03yd4  metulloido  if  Tr  iv  1801  (with  %^ )  Grrau  Brannstein erz  pt.  Wem,,  1789; 
ÄirafeT!,  Tab.,  laOO     Graumanganera  it   Kaislei,  Tih,  l'iOb      Grau-Braunstein  pt.  Rausia^ 
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Himdb.,  383,  1313,  390,  1841,  Gray  Osyd  of  Manganese  pt.  Ptiamatoidisohes  Mangan-Erz 
Malis,  Grvmdr.,  488,  1824,  Manganite  Eaid.,  Trans,  R.  Soo.  Edmb.,  1827.  Acerlese  Beud., 
Tr.,  ii.  6T3,  1832.    Newkirkite  Thom.,  Mio,,  i  509,  IfiSG. 

Orthorhombic.  7a  7=99'^  40',  0  A  1-^=147°  9^ ;  a:i:  0=0-6455  : 
1  ;  1-185.  Heniihedral,_^in  plane  |~2.  Observed  planes,  0  (nneommon) ; 
vertical,  f,  «-5,  i-i,  i-S,  *-|^,  *-3,  i-f,  ^-2  ;  domea,  1-*,  1-«,  2-1;  octahedral,  1, 
2,  1-2 ;  1-S,  2-S,  1-2. 


0  A  %i=121°  46' 
0  A  1-S =146  9 
0  A  1-2=144  59 
0  A  1=139  49 
0  A  2-2=128  18 
0  A  1-J=151  25 


1  Al,mac.,=lS0°49' 
1  A  1,  l3racli.,=120  54 
1-S  A  1-ä,  niae.,=162  39 
«-2  A  i-2,  mae.,=134  14 
i-i  A  i-ä,  br.,=118  48 
i-i  A  i-i,  br.,=136  54 


Twins;    composition-face   1-«.       Cleavage:    «-?  y. 
perfeet,   /  perfect.      Orystals  longitudinally  eti-iated,  < 
and  often  grouped  in  bundles.   Also  coltinmar ;  seldom 
gi-auular;  stalactitie. 

H.=4,  G.=4'2— 44.  Lustre  submetallic.  Color 
dark  steel-graj — iron-blaet.  Streak  reddish-brown,  sometimea  nearly 
blaek,  Opa£[iie;  miniite  eplioters,  eometimea  browii  by  transmitted  light. 
Praütnre  nneven. 

Comp.— 5tn  fl^Sesquioiyä  of  maDganese  80-8  {=;Mn  65-5,  0  21-a),  water  10-2  —  11)0.  Anal- 
ysea:  1,  Arfvedson  (Schw.  J.,  xxvi,  263);  3,  Gmolia  (ib.,  adii.  208);  3,  4,  Turner  (Bdinb,  Trans., 
1828  ;  5,  How  (PhiL  Mag-,  IV.  mL  IGG): 


lü-08  Ärfredson. 


Cheverie 


1-14,  Pe,  Sa,  losa  2-05  How. 


Pyr.)  etc. — la  the  cloaed  tube  yialda  water;  otherwiae  like  braimite. 

Obs. — OiiCurB  in  veiuB  traversing  porphyry,  assodated  witb,  calcite  mid  barite,  at  Ilefeld  ia 
the  Harz ;  Ilmenau  aad  Oetrenstoofc  in  Thuringia ;  Ucdenaea  in  Sweden ;  Chriatiansaad  in  Uor- 
way ;  ComwaU,  at  varioua  places,  ocourring  ciyatallized  at  Botallack  miue,  St.  Just ;  OaHington 
and  at  tha  Hoyal  iron  mines ;  also  in  Cnniberiand,  Devonsbire,  Somerset ;  Aberdeenshire,  Soot> 
land ;  near  Rosa  and  elaewhere  in  Ireiand. 

In  Nova  Sootia,  at  Obeverie,  Hants  Co.,  and  Walton ;  also  10  m.  W.  of  Walton,  wbere  it  forma 
a  bed  of  conglomarate,  aloug  witb  q^iarta  pebblee.  In  ifew  Brunswiclc.  at  Shepody  mountain, 
Albert  Co. ;   Tattagouobe  E-,  Hlouoester  Co, ;   Upham,  Kimg'a  Co. ;   and  Dalhousio,  B 


Co, 


IfewMrMe  of  Thomson,  from  Newkirchen  ii 


■,  acpording  to  Lettsom,  !s  nothing  bat 


Alt. — By  loss  of  water  changeB  to  pyroluaite,  hausmannite,  or  braunits.  Titmara'fe  of  R. 
Phillips,  from  Warwiekahire,  ia  conaidered  an  altered  manganite,  eonaisting  largeJy  of  pyrolnsite. 
Bcelthaupt  obaerved  a  crystal  witb  nearly  the  angles  of  manganite,  giying  JA  J^SO"  24'  and  89° 
38'.    H.=2-5— 3.    G.=4-233— 1-623. 
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206.  LIMONITE.  S^wät  MSm  (fr,  Iberia)  Dioso.  Sohistus,  HteraaÜtes,  Plm.,  sszvi.  31 
38.  Uiematites  pt.,  Blödsten  pt.  [reat  red  hematit«],  Wall.,  280,  1741,  Grartsl.,  113,  11B8, 
Hematita  pt.,  Fr.  Tri  Wall,,  469,  1753.  BrauD-Eisenstein  (incü.  Eisenrahm,  Brannar  Glaakopf) 
Wern.,  Bei^m.  J.,  333,  1189.  Brauneisenatein  pt.  [reat  Göthite]  Ecmmn.,  Handb.,  268,  1813. 
Brann-Eiaenatein,  StilpnoBiderit,  TTllmairm,  Ueb.,  146,  305,  148,  313,  1814.  Brown  Irou  Stoue 
pt,  Brown  Hematile,  Brown  Oohre,  Jameson,  Min,,  35.^,  261,  I31S.  Umonil«  pt.  [rest  Göthite, 
Bog  Ore]  Beud.,  Tr,,  ii.  102,  1833  [not  Limonit  Haimn.,  1813  (=B(^  Ore  only)]. 

^'xp"  [yellow  and  browu]  TIteopJir.  ?Sil  Flm.,  zxsiii.  56.  Ochra  naüva,  Germ.  Bei^geel, 
Agric,  466,  1546.  0.  natiTa,  Sil,  Barggalb,  Ockergelb,  Oesner,  Foaa.,  8,  1565.  Oohr^i 
Brauneiaenstein  Wera.,  Ka/rsi.    Brown  Ocbra  pt.,  Tellow  Ochre  pt. 

Minara  Ferri  subaquoaa.  Min.  F.  laoustria,  v.  paluatris,  Sjoemalm,  Mjrmalm,  TFaB.,  263, 
1741.  Minadefeclimoaeuse  J^.  Tri  Wall.,  1753.  Forrum  limoBnm,  etc.,  WoM.,  Ü.  356,  1115, 
Eaaeneiaenatein  (lud.  Mocasterz,  Sumpfera,  WieseaerE)  Wem.,  Bergm.  J.,  383,  1789.  Marsh 
Ora,  Bog  Ore,  Meadow  Ore  pt,  Kirwaa,  Jameson,  etc.  Limonit  {=Sa9eneiaon  stein  or  Bog  Ore) 
Hamm.,  Handb.,  283,  1813  [not  limonita  of  Bmd.,  wh.  incl.  all  bydroua  ox.  of  iron].  Limoit 
QlocL,  Byn.,  62,  1841. 

Uaually  in  stalaetitic  and  totryoidal  or  mammillary  foi-ms,  having  a 
fibrous  or  subfibroua  structure ;  also  concretionary,  massive ;  and  oceasion- 
ally  earthj. 

JE.^S— 5'5,  G.^=3'6 — 4.  Lüstre  silky,  often  submetallic ;  soinetimeB 
dull  and  earthy.  Oolor  of  surface  of  fi'actiire  Tarious  ehadea  of  bi-own, 
commonly  dai'k,  and  none  bright ;  eometiinea  with  a  nearly  black  varnish- 
like  exterior;  wlien  earthy,  browniah-yellow,  ochre-yellow,  Sti'eak  yel- 
lowish-brown. 

Var. — (1)  CoaipiuA.  Snbmetallic  to  ailfcy  in  Inatre;  often  stalaetitic,  botiyoida!,  etc.  (2) 
Oclweaas  or  eaiüiy,  brownish-yellow  6o  oeära-yaUow,  oRen  impute  ftom  tlia  presenoo  of  elay. 
Band,  etc.  (3)  Bog  ore.  The  ore  from  niarehy  ^ceB,  generally  loose  or  porous  in  teilure,  ottan 
petrifyii^  leavea,  wooä,  nuta,  etc.  (4)  Brovm  da/g-wonslone,  in  compact  raaaaea,  often  in  concre- 
tionary nodules,  having  a  brownish-yellow  streair,  and  tlins  diaticguiahable  from  tha  day-iron- 
Blone  of  the  spedas  hematite  and  siderite ;  it  is  sometimaa  {a)  pöoKöe,  or  an  aggvegatJou  of  eon- 
cretioDS  of  tbo  Bize  of  amall  peaa  (Bohnerz  derm.);  or  (i)  otlltfic. 

Only  part  of  atslactitic  limonite,  brown  or  yellow  ochie,  ^o^  ore,  and  elay-ironatonebelonghare, 
the  'water  präsent  somaömes  mncb,  eioeeding  that  of  limonite,  so  ab  to  maka  tbem  of  the  apedea 
aMrafiiosiderito  or  Hurmüe.  But  aiiice  in  tlia  determinations  of  iäia  watar  analyats  liaye  not  always 
eeparately  eatiraat^d  the  oi^amc  ingredlenta,  it  ia  at  present  imposaible  to  tefer  the  analyses  in 
an  caaes  to  their  true  places. 
EalipMte  of  lyauoff  ia  a  misture  of  limonite,  osyd  of  manganeee,  ailicate  of  dnc  and  hme, 


n  Hung^'. 
Jomp.— Fe'  B 


Comp. — Fe'  ffzzSesquioiyd  of  iron  85'6,  watar 
clay,  phoaphatea,  oxyda  of  maoganese,  and  hmnio  oi 

Analyaas:  1,  tnimann  (üeb.,  314,  1814);  2,  3,  v.  Kobell  ( J.  pr.  Oh.,  i,  181,  319);  4,  Beok  (Min. 
N.  Y.,  33) ;  5,  Amalung  (Bamm.  Min.  Gh.,  149) ;  6,  Sohönherg  (J.  pr.  Gh.,  EJi.,  107) ;  7,  0.  Borge- 
mann (Verh.  nat.  Ver,  Bonn.  ivL  121) ;  3,  Utton  (Eep.  G.  Mo.,  1855) ;  9,  C.  S.  Rodman  (priy.  cou- 
trib.);  10-13,  öchenck  (Amil  Ch.  Pharm,,  m  123) : 

^e        Sin        S        8i        ^ 

""    ""  "  2-26    =93'75  Dllmarm. 

1-ei    =100  Kob. 

O-el      3-00,  Cu,  Ca  ir.=I00  Kob, 

3'BO»  =100  Beck. 

=100  Amalung, 


.  Weaterwald,  Sliipn. 

80-50 

tr. 

16  00 

ä.  Peim,^ra!w 

83'38 

15-01 

5.  Siegen,  pUchy 

32-87 

13-46 

i.  AmeniB,  N.  T.,  stoZact  Um. 

82-90 

13-50 

.  Eabelund,  Harz 

86-17 

13-23 

S.  norhausen 

82-37 

"            G.=3'908 

82-63 

2-35 

12-33 

B.  Bnffalo,  Mo. 

84-80 

11-63 

9.  S^Ebnry,  a 

31-18 

0-60 

13-81 

— =99-58  Be^:emKnn. 
— ,  Sl0-6*j  8  0-12  =  100 
-.,  äl9-3,  Oo,0a,  Str.= 
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6-tl,  ÖaO'60=100-35  Solienck. 

e-86=101-16  Scheack. 
12,        "  "  68-10    11-53  11-80    t--n=^99-50  Sohenck. 

Ki.         "  '■■  70'46     11-12  13-04    B-88=100-50  Schenuk. 

A  concretionary  oro  !Vom  StaatBwald  Hardt,  Wurtemberg,  afford 
1 24]  0-05  p.  c  of  diromio  aeid,  aad.  0-03  of  yanadic ;  anl  tracea  of  ti 
tave  been  found  in  othera. 

Tha  organio  amda  sometimes  amount  to  12—15  p.  o.,  aa  in  the  followiiig :  I,  T,  S.  Hunt  (Eep. 
G.  Oan.,  513,  13ii3};  3,  3,  Wiegmann  (Praischr.  Torfes,  75,  78,  1837); 

Se  Mn         B  Si  P  Humie  add. 

1.  PointeduLac,  Odhms  69-10      -^~      31-14      1-15      15-01, 3aüd8-6n=lO0  Hunt. 

2.  Braunadiweig,  Bo?iM-e  Fb  66  13  7         14=100  Wiegmanii. 


Tho  oehre  analyaed  by  Hnnt  was  from  a  bei  in  die  soil  having  an  eitsnt  of  many  acres  ;  tlie 
coior  liglit  browaiah-yaliow.  It  may  be  a  mixture  of  limoDite  and  a  hydrous  spedes  aoatainiug 
osyd  of  ii'on  oombined  with  organic  acids.  Hunt  suggests  that  it  should  be  made  a  diatinet  Kpe- 
ciBa;  and  wlien  tlie  esaot  nature  oftlie  oi^anie  acids  is  determined,  thia  may  properly  be  done. 

In  other  an^yasa  of  bog  orea  from  Vaudrena  and  other  placas  in  Oauala,  Hunt  found  16-50  to 
33'eB  p.  e.  of  water  and  organio  aoida,  but  tiie  proportion  of  the  two  was  not  daternüned.  For 
other  EO-caOed  limonite,  hog  ores,  and  ochrea,  see  XASTHOSiDEEne  and  LiMsjTa 

Pyr.,  etc. — Like  götbite.  Some  yarieties  ^ve  a  akeleton  of  siliea  wben  fuBed  with  aalt  of 
phosphorua,  and  leave  a  siliceous  reaidue  when  attacked  by  acid«. 

Obs.— lamonite  oceurs  in  seeondary  or  mors  recent  deposita,  in  beds  associaled  at  tioies  with 
barite,  siderite,  caldto,  aragonite,  and  q^aarta ;  and  often  with  oraa  of  maaganeaa ;  also  aa  a  modern 
rnarsh  depoait. 

It  ia  in  all  oaaea  a  resnlt  of  the  altwation  of  other  orea,  through  esposure  to  tnoistare,  air,  and 
carbonic  or  o^anie  aräda ;  and  ia  derived  lai^ly  ftom  the  ohange  of  pytite,  Biderite,  magnetita, 
aad  yarioas  minaral  aperaea  (ani^L  as  mica,  augite,  hornblende.  etc.),  whioh  oontain  hon  in  the 
protosjd  atäls.  It  oonaequently  oconpiea,  as  a  bi^  cire,  marshy  plaees,  over  moat  countrias  of  the 
glohe,  into  wMoh  it  has  been  borna  by  atreamleta  from  the  hilla  around ;  and  in  the  more  compad; 
form  it  ocours  in  ataiactitea  as  well  as  in  tnbaroae  and  other  concretionary  forma,  freqaently  niak- 
ing  beda  in  the  rooka  which  eontain  the  minorals  that  bare  been  altered  into  it.  In  meist  plaoea 
wliere  a  alnafiäh  atreamlet  flowa  into  a  marsh  or  pool,  a  tiist-yeUow  or  brownish-yollow  depoait 
often  covera  the  bottom,  and  an  iridescantühn  the  anrfSce  of  the  water :  tho  deposit  ia  a  growiag 
bed  of  bog  ora.  The  iroa  is  transported  in  aoluöon  aa  a  protoxyd  oarbonate  ia  caihonated  waters, 
a  solphate,  or  aa  a  adt  of  an  organio  add.  The  Umocita  beds  of  1ha  Green  Mountain  reg^n  wäre 
shown  by  PeroiTal  (Bep.  G-.  Conn.,  133,  Am.  J.  Sd.,  II.  ii  2B8)  to  be  altered  heda  of  pyritiferoua 
micaceona  and  aigillaoeona  schiat ;  and  the  same  ia  held'  bj  Lesley  aa  true  also  of  the  other  beds 
of  the  Atlautio  border,  ß-ora  Hew  England  and  New  York,  thcongh  PenosylTania  (Mt  Alto  region 
äudothera),  to  Tenneaaee  aad  Alabama  (Proo.  Am.  Ac  Philad.,  46S,  18ii4,  Am,  J.Sd,,  H.il.  H9|. 

Abundant  in  the  United  States.  A  few  only  of  ita  loeaütiea  are  here  mentioned ;  reference  may 
be  made  to  the  varions  geological  rspocta  for  oomplete  liata.  Eitensiye  beda  eiist  at  Saliabury 
and  Kenl^  Oonn.,  also  in  tha  neighhoring  towna  of  Beekman,  Fishliill,  Dover,  aad  Amenia,  N.  T., 
and  m  a  aimilar  sitnaDion  north ;  at  EicIÜiiond  and  Lenoi,  Mass. ;  at  Hinadale  as  the  cement  in  a 
conglomerata  qnartz  rock ;  in  Vermont,  at  Bennington,  Moukton,  Pittsford,  Putney,  and  Bipton. 

Limonite  is  one  of  the  moat  important  oraa  of  iron.  The  pig  iron,  from  tlio  purer  yarleWea,  ob- 
tflined  by  smelting  with  oharoofll,  ia  of  auperior  quality.  That  yielded  by  bog  ore  is  what  is 
teriaad  cold  shori,  owing  to  the  phoaphorus  präsent,  and  eannot  tfierefore  be  emjäoyed  ia  the  man- 
ufacture  of  wira,  or  even  of  aheet  iron,  but  ia  valuable  for  cascing.  The  hard  and  compact 
nodular  varletiaa  are  employed  in  poliahing  metaHic  bnttona,  etc. 

iTamed  iM/umile  from  Xir/i»-,  meadou).  Dlhnann's  name,  Siäpnosidsräe,  from  iriinM),-,  shmmg, 
haa  priority;  but  the  ore  is  eharnoieriatieally  not  a  shim'ng  ore,  slthough  sometimes  with  a  Ins- 
troua,  Tamish'like  estarior,  The  name  limonite  was  firat  appropriated  eapecialiy  to  the  bog  orea 
by  Hausmann  in  1S13.  But  moat  bog  eres  ara  oE  the  above  apecies,  and  Bendant,  recogniaing 
this,  in  183S  used  limonite  for  the  bog  as  well  as  othor  limonite. 

Alt, — By  deo^dation  through  organio  matter,  if  carbonio  add  is  preaenl,  may  form  aiderite 
(Fe  C).    By  loaing   watcr  hecomea  hematite  (Pc).    Hematite  ocours 
limonite.     Thia  apedoa  forma  numerous  pseudomorplis  of  other  speuies. 
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207.  XANTHOSIDERITE.    Gelbaigen  stein  (fr.  Goslar)  Haiism.,  Haiidlj.,  279,  IS13.     San. 
thoäidcrit  (fr.  Ilmenau)  E.  K   Sdimid,   Pogg.,  Isxiiv.  495,   1S51.     TeEow  Oelii-Q  pt.     Bog 

In  fine  needles  or  obres,  stellate  and  eoncentric.     Also  as  an  ochre. 

H.=2'5  when  in  needles.  Lustre  eilky  or  greasy ;  also  pitch-like ;  also 
eartliy.  Color  in  needles  golden-jellowish,  brown  to  brownish-red ;  as  an 
ocbre,  jellow  of  different  öiad^,  more  or  less  brown,  sometimes  reddish. 
Streak  ochre-yellow. 

Oomp. — Pe  fi'=SeBiiu!osyd  of  iroG  81-6.  water  18'4=I0O.  Analyaes :  1,  HaDsmann  (Gilb. 
Ann.,  V,  21,  ISll);  2,  3,  Sohmid  (1.  c);  4,  Murray  (EaffiiB.  Min.  OL,  ISO);  5,  Haugtton  (PhiL 
Mac.,  IV.  xsxii.  220): 

Pe             Sn         Sl           fi  Si 

Goslar,  Hara                   69'00        2-50       16-39  4-00,  te'ü  s-05=99-84  Hausm. 

Ilmenau,  y^mo  °              li-W          1-83        1-32        15-67  2-51=9e-28  Schmid 

"        T^-own »              IS-OO          1-88        1-Sl         14-10  5-03=90-90  Schmid 

HütWDroda,  ij-auT.             81-41          17-90  0-17,  0  0-48=10    Murrav 

Kilbride,  Iteland.              7T15         ir.          30-43  0-30,  f  1-60=99  48  Ha  jghton 

Haughton  found  no  organic  matter,  protosyd  of  iron,  or  Bulphur  in  his  analyaeB  Half  t  © 
water  in  Hauamann's  analyais  must  have  belot^ed  to  the  suiphate  of  icon,  or  el39  tlie  m  neril 
analyzed  by  liim  cooM  not  have  correaponded  to  the  forraula  given. 

Pyr.,  eto. — Like  those  of  limoQite. 

Obs — Associated  witb  manganeaa  ores  at  Ilmenan,  in  silky  caedlos,  eta ;  as  an  od  ra  neir 
Goslar,  Bnidiberg,  Elbingerode  in  tUe  Harz;  as  a  pitchy  ore  at  Kilbride,  WicMow  Co  Jrelan  1 
along  witli  limouite  and  pailomelane. 

SoTeral  analjBes  of  bog  ore  apparently  acoord  with  those  of  lanthosiderite.  Bat  the  amoirat 
of  waler  giveu  aotuaily  indudes  wLitever  was  driven  off  on  ignition,  and  uo  eiamination  bib 
made  for  organic  acids.     See  under  Limosite. 

Arli£ — The  hydrate,  Pe  S',  ia  formad  wheB  osyd  of  iron  ia  predpitaled  fram  hot  «olutiona  ol 
its  salts ;  and,  according  io  Gtmelin,  also  from  cold  Solutions. 

208.  BBAUXITB.  Alumine  hydiatfe  de  Beaus  Berffitef,  Ann.  d,  M.,yi,  631,  1821  Beamt« 
Dufr..  Min.  (ii.  341),  ili.  799,  1841.  Bausite  DeDiUe,  Ann.  Ch.  Phya.,  III.  IsL  309  18C1  "K  ocl  e 
nite  A.  Fleckner,  ZS.  G.,  xriü.  181,  ISSe,  Jahrb.  G,  Eeiohs.,  1868. 

In  round  coneretionary  disseminated  graina.  Aleo  massive  oölitic ;  and 
earthy,  clay-Iike. 

G. =2-501,  fr.  "ffochcinj  v.  Lill.  Color  whitish,  grayish,  to  ochre-jeilow, 
brown,  and  red. 

■Var. — 1.  In  oonoretionary  grains,  or  oolitio  j  beaimte.  3,  01ay..like,  zuocÄefmte ;  tJie  purer  kind 
grayish,  clay-like,  eoDtainiog  very  little  osyd  of  iitm ;  also  rod  trom  tlie  osyd  of  iron  präsent. 

Oomp.— <äl,  SejS";  with  Sir  äPe=3  :  l,=Alii[ciiia  60-4,  seaquioijd  of  iron  36*1,  water  33-5 
=  100;    without  Pe,=Äl  74-1,  water  35-9=100.     Berläiler  ooasidered  the  iron  an  impurity, 
Analyses  r  1,  Barthier  (1.  c) ;  3,  Deville  (Ann.  Ch.  Fhys.,  ill.  hL  309) ;  3,  BertMer  (L  c,  v.  1S3, 
1820);  4,  V.  LUl  (Jahrb.  G.  Seichs,  Terh.  1866,  11): 
Si       *1       Pe        Q        Ca        Sig 

1.  Beaui  52-0     27'6     20*4     =100B6nhier. 

2.  ■'  B5-4  44-6         =100  Deville. 

3.  Senegal      ■    2-0      40-0    33-60  24'7      ,  Sr  ;r.  =  loo-3  Berthier. 

4.  Wochoin  6-29  64-24  3-40  25-74  0-85  0'38,  §  0'20,  P  0-48,  K,  Sa,  Li  lr.=100-5S  Lill. 
In  the  last,  whioh  bas  been  oalled  tvocheimle  (although  at  firat  referred  to  beauxite),  if  the  e-29 

§1  is  present  in  the  condition  of  kaoliulte,  and  this  and  the  other  ingredients  bo  rejected  aa 
impurities,  the  remainder  correaponda  approiimately  1«  äl  S".  But  if  Üie  Si  is  m  tlie  condition 
of  aBophane,  it  will  require  13  p.  o.  of  the  water,  and  the  wocheinite  remaining  wovdd  be  essen- 
Kally  identical  with  diaspore.    A  red  variety  frora  Wodhein  contaiued  8-8  ¥e  and  58-03  ÄL 
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1  Beaax,w?iUe  21'7  58-1  S'O  [WO]  8-2  (r.=100 

2  EevSBt,  lnh.->ed  2-8  57-6  25-3  lO'B  3'1  0-4=100 

3  Allauob,  oolltlC  i-S  B5-4  24-B  11'6  3-2  0-2=100 

4  Beaux                               30-E  34-9  22-1  12-7  =  101) 

6  Calabria  2-0  33-2  [43-8]  8-6  l'fl     ,  eorandum  5-8=100. 

Obs.— FroEi  Beaui  (soraetimea  speit  Bani),  near  Arles,  France,  disseroiaated  in  grains  in 
eompoit  limeatone,  and  also  oolitic;  also  at  Bevest,  near  Toulon,  brown  to  dark-red,  andmaasWe, 
rogardpd  ob  an  iron  of  e ;  at  Aliaudi,  Dept.  of  Var,  France,  masBiTe,  ooliäa  with  a  basa  of  like 
natura,  cemented  by  sonie  oarbonate  of  lime,  the  most  common  variety ;  at  Hügei,  in  the  Commune 
crBeaux,  a  hard  Mid  flrm  variety;  at  Oalabre,  massiTe.  Tbe  loocAaiBjfe  ocoois  iu  Btjria,  between 
P'.iätritE  and  Lake  Wooheio,  in  a  depoBit  12  feet  thiok,  the  juncäon  of  the  Trias  and  JuraBEio 
r.jFrnationa,  part  of  it  red  fcom  the  presenoo  of  oiyd  of  iron.  Tho  pureat  beauiito  is  uaed  for  the 
irauufacture  of  aluiainum,  and  is  rälled  a! 


In  amorphoBS  masses,  more  or  les&  resin-like  in  aspect,  or  like  gum. 

H.=3'5— 4-5.  G.=4-0— 5-0,  Lustre  greasy  or  resinons.  Color  dull; 
reddiah-brown,  with  thin  edges  hyacinth-red ;  also  black.  Streak  wax- 
yüUow  to  orange;  of  the  hlack  var.,  ohve-green.  Subtranslucent  to 
opaqiie.     Tracture  somiiwhat  uneven,  slightly  eoncboidal. 

Var. — 1.  Etiasile.  Bomewhat  resin-like  in  aspect ;  Gr.=4-087 — 1-237,  y.  Zepharoyich.  Oolor 
dull  reddish-brown. 

3.  FitHnite.  Color  blaet;  streak  olive-green ;  lustre  greasy aubmetaUiOi  G.=4-E — 5-0,  BreiCh. ; 
5 -16,  Herm. 

Comp. — ^H  fi",  with  opal  siliea  and  othcr  impuritiea.  0  ratio  for  It,  S,  §1,  H,  as  dednoed  by 
l-kiciDann,  in  etiasile.  2  ;  24  :  5  ;  18  ;  in  piäinile,  2  ;  24  :  B  ;  16.  Ihose  numbers  correspond  very 
tioarly  to  the  above  formulaj  and  make  the  apedea  analogous  to  santiioaiderite, 

Ajialyaes:  1,  F.  R^aky  (Pogg.,  IV.  Bi^aana.,  348,  1853);  2,  Hermana  (J.  pr.  Ch.,  Isivi,  326); 
e       Fe      Ca      tig     tb       Si       P       fi 

I,  ElioBile      61-33     6-63     3-09     2-20     4-62     6-13     084     10-68,  5l  Vit,  te  1-09,  C  3-52,  As  (J-. 

=  69-30  Eagaky. 
:i.  FiUinite     G8-4S    4-54    3-26    0-B5    3'51     5-00     fr.       lO'Oe,  Bi  2-67,  ineol.  3-20=99-24  K 

The  carbonia  a»Hd  in  anal.  1  raay  ba  combined  witii  Urne  and  part  of  tlie  ma^Qsia,  making  5-7 
;i  c.  of  impurity. 

Pyr.,  etc. — Nearly  aa  for  gummUe.    Eliasita  is  Boluble  in  muriaüc  add. 

Obs. — Eüosüe  is  O-om  tho  Elias  mine,  Joachimstlial,  whera  it  occurs  witli  fluor,  dolomite,  pitol- 
blonde,  etc  ;  aiiö.  piUmite,  from  JouchimsthaL    Thia  apeciea  may  not  ho  distinot  fi-om  gummite. 


210.  BRUOITE.  Natiye  Magnesia  (fr.  N.  Jarsay)  A.  Br-ace  Brucn'a  Mm  J,  i.  2Ö,  18)4  (with 
anal).  Hydrate  of  Magnesia  A.  AiJMn,  Min.,  336,  1 815,  Cleaoduvd,  Min ,  429,  1822,  F.  MaU, 
Cat.  Min.,  28,  1824,  S.  Bobinson,  Cat.  Amor.  Min.,  166,  1825  Brucite,ou  Hydrate  de  magnesie, 
Seud.,  Tr.,  83S  (Index),  1S24.  Talk-Hydrat,  Magneaia-Hydrtt,  G^-m.  Monoklinogdrischaa 
Maguesiahydrat  oder  Tesalith  (ff.  Texas,  Pa.)  Eerm.,  J.  pr.  Ch.,  Ixxxn.  368,  18S1.  AmianthuB 
(fr.  Hoboken)  J.  I'ierce,  Am.  J.  Sei.,  L  64,  1818=Amianthoid  Magneaite,  Femalite,  T.  NidUäi, 
ib.,iy.  18,  1831=Bnioite(Ta]k.hydcat,  "hierher  zn  gehören  scheint "),  Leonh.,BsjiAb.,  245, 1826; 
J.  B.  Whiina/,  J.  Boc.  N.  H.,  Boston,  36,  1849  (with  anal.). 
Eliombohedral.     ÄAÄ=82°  22^'   t>AÄ=119°  39^' ;  «=1-52078, Hes- 

eenberg.     Observed  planes:     0;    li,   'Uli,    — 4i?,  ~^E,  —^E,  ~\E. 
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Heasenberg.  Ciystals  often  broad  tabülar.  Oleavage :  basal,  eminent,  folia 
easily  eeparable,  nearly  as  in  gypBum.  TJeually  foliated  massive.  Also 
iibrous,  nbres  separable  and  elastic. 


Wood'g  mine,  Texas. 


H.=2-5.  G.=2-35,  Haidinger;  2-iO— 2-46  fr.  Wermland,  Igelström  ; 
2"376,  fr,  Orenbum,  Beck ;  2'44,  nemalite,  KTnttall.  Luatre  pearly  on  a 
cleavage-face,  elsewhere  between  wasy  and  Titreoue  ;  the  fibrotis  eilky,  Color 
wMte,  inclining  to  gray,  bkie,  or  green.  Streak  white.  Translncent 
— snbtranslncent.     Sectile.     Tbin  lamin^  flexible. 

Var. — 1.  Foliated.     2.  Fibrous;  oalled  fieiiiaßte. 

Comp. — lag  fi^Magnesia  68-67,  waler  3i'03=100.  Analyaes :  1,  Bruce  (Brnce's  J..  i.  20) ; 
2,  Fyfe;  S,  Stromeyer  (Unters.,  4h1);  i,  Wurtz  (TMs  Mio.,  662,  1850):  5,  Eyfe  {Ed.  M".  PhiL 
J.,  viü.  362) ;  6,  Thomson  (Min.,  L  15t) ;  7,  Stroraej-er  (1.  c) ;  8,  Hermann  (J.  pr.  Ch.,  Isim  3S8) ; 
0,  Smitii  &  Brush  (Am.  J.  SoL,  iL  jcv.  211);  10,  Beck  (Terli.  Min.  St  Pet.,  1862,  87);  11,  %el- 
ström  (Ak.  H.  Stockh.,  1858,  187);  12,  J.  I).  "Whitney  (J.S[>0.  K.  H,,  Bost.,  vL  36, 1849);  13,'Wurtz 
(L  c);  14,  Itammalai>erg  (Pogg.,  Ittt;,  284) ; 


Mu 


a 


67-98 
!6-ß7 


1-67 


a.  Wood'g  raine,  Teias, 

9.  Low'smine  "        66-30  OSO 

10.  Oreoburg  (1)67-24  2-03 

11.  Wermland  (f)  68  04  3-59 

12.  Hobolcen,  KemaUie       62'89  4-65 

13.  "  "  66'06  5-63 

14.  "  "  04-36  4-05 


0-27=! 


Wratz. 
IVfe. 

'51    TllOIDBOU. 

Stromeyer. 
00  Hermann. 
00  S  &  B. 
19 '9  8  Beck. 
1-29 


turning 


Pjrr.,  etc. — In  tho  olosed  tube  gives  off  waisr,  beooming  opaque  and  friable, 
gray  to  brown.    B.B.  inftiBible,  glows  witli  a  briglit  light,  aJid  tlie  iguited  o  ' 
to  test  paper.     IVith  cobalt  Solution  gives  tlie  violet-red  color  of  magneaia.     The  pure  mineral  is 
soluble  in  acids  withoat  effervescence. 

Obs. — Brueite  accompauies  other  magaesian  minerala  in  aerpentjue,  and  has  ^obeen  foundin 
limeafone.  Ooours  in  considerable  yeins  trayersing  Serpentine,  at  SwinaneSB  in  Unat,  one  of  the 
SheÜand  Isles,  where  it  is  sometimes  found  in  regulär  crystala ;  at  Pysehminsk  in  the  Urals ;  at 
Ronjot  in  France ;  near  Klipstadt  in  Wermlaud,  in  Sweden,  in  roundisli  massea  in  limestone.  It 
ooours  at  Hoboken,  IT.  J.,  opposile  tlie  cily  of  New  York,  in  seams  in  Serpentine ;  iu  EJehmond 
Cot  U.  T.  ;  on  the  peninsula  eaat  of  New  Bochelle,  Westchester  Co.,  N".  T. ;  at  Wood's  mine, 
Texas,  Pa.,  in  lai^e  plates  or  masses,  and  often  erystalliMtlons  several  inehes  aoross ;  at  Low's 
mine,  with  hydromagaesit«. 

The  anglea  aud  1  177  given  above  are  from  Tesaa  ciystals,  aa  moasured  bj  Hessenberg  (Min. 
Not.,  iv.  42).  G.  Rose  obtained  from  the  same,  OAi;=120°,  0AJ2?=:149°  40'  — 150°  51', 
BA  —  ^  J?:^90°.  The  rLUthor  gava  the  followiug  meaauremocts  of  a  mmuto  crystol  from  LoVs 
mino(f.  nöjiiiliislnstedit.;    0AÄ^U9"-11S°B5°,  OAafi=10B''  30',  fl  AÄ  (by  cala)=32°  15'. 
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The  übrons  Tariely  (    ja  l'te)    pc       at  Hoboken,  and  Xetl«a  in  flio  Voagea, 

Named  aftor  Ä.  Bru  ly  Am  noan  raineralogist,  wto  first  deacribed  fhe  specles. 

Alt.— Beeomes  whit     pl      ul     t     nd  earbonated  oii  expOBur»,  siid  also  crjstallized,  raus' 

iug  tten  the  mineral  hj  l    m  «ti  3te     the  latter  is  aometimea  in  pseudomoi^hous  erjslals  öfter 

bruoite. 

211.  PYROOHROITE.     Pyroohroit  L.  J.  Igeleimm..  Po^.,  cssü.  131,  1864,  (Efv.  Äk.  Stockli., 

1864,  305,  1ES6. 

Foliated,  like  'brucite. 

H,=2'5.  Lustrepearly.  Color  white  ;  but  changing  on  exposure  to  tironze, 
aiid  then  to  black.  In  thin  piecea  transparent,  and  having  a  flesh-red 
color  by  transmitted  candle-light. 

Comp— länS,oc(fln,Slg)fl:.  ä:nä=Protoiydofnianganese^9-S,  water  20-2  =  100,  Analy- 
sis  r  Igelström  (1.  o,) : 

tin  IS'iO  [lg  3-14  Öa  1'27  te  0-01  fi  lB-36  C  [3-834] 

Pyr.,  etc, — In  a  matrasa  a  Bmall  place  becomea  at  autfaca  verdigris-green,  tion  dirty  greon, 
and  flnallj'  brownish-blaek.  Yielda  water.  B.B.  reacläons  of  ruanganose.  In  muriatio  aeid.  forma 
easily  a  clear  ooloiless  Solution. 

Obs, — Occura  in  veins  1  to  2  llnes  broad  in  magaetite  at  Paisbarg  In  IMlipatadt,  Swedeu. 

KenngoK  refers  here  (Jahrb.  Min.,  3.866,  440)  &  niineral  wMch  WiBec  had  annonacad  aa  a  hj- 
drous  carbonate  of  maagaoese  [Wasserhaltiges  Kohlensaures  Mangan),  and  whioh  Haidingec 
(Handb.,  493,  184B)  named  Wisente.  It  is  desoribed  as  yellowish-white  fo  gray  in  color,  pearly 
to  silkj  in  loatre,  fibrous  in  atmcture,  snd  aa  Coming  ftom  Gonzen  near  Sargnnz,  the  Canton  of  St 
GlaD,  in  Switeerland,  wJiere  it  is  foimii  in  searoa  in  a  granaütio  hausraannita,  with  rhodoahrosite. 
Uvea  if  idenfical  with  pyrochroiiB  in  oomposiüon,  it  was  ao  imperfeotly  and  inoorreotly  described 
that  Igelström's  name  ^onld  atand  for  the  spedea. 

212.  OIBBSITB.  'WaTeUite  (fr.  Eichmond)  C.  Dewey,  Am.  J.ScL,  ii.  249, 1820i='Water  and 
Alumina,  id.,  ib,  iü.  239,  1821.  Gibbsite  J.  Torrffy,  N.  T.  Med.  Phys.  J.,  L  Ko.  1,  68,  April, 
1823.  Hydrargillite,  Gibbsite  of  Torrey,  Gieavel.,  224,  782,  1823.  Hydrai^ite  (fr.  Ural) 
G.  ßose,  Pogg.,  xlviii.  564,  1839. 

Hexagonal,  Kokseh. ;  monodinic,  Descl.  In  small  hexagonal  erystals 
with re^aced lateral edges.  ÖAÄ=92°  28',  Oh^R=^T  22',  OA-i.ff= 
94:°  55',  Koksch.  Planes  vertieally  etriate,  Cleavage :  basal  or  O  emi- 
nent. Occasionally  in  lamello-radiate  spheroidal  concretions.  Usnally 
ßtalaetitie,  or  small  mammillary  and  incrusting,  with  smootli  surl'ace,  and 
often  a  faint  iibroES  stnietore  within, 

n.  =  2-5-3-5.  G.=2-3-2-4;  2-385,  fr.  Eichmond,  B.  Silliman,  Jr. ; 
2'287,  Ural,  Hermann.  Oolor  white,  grayish,  greenish,  or  reddish-white ; 
also  reddish-yellow  when  impure.  Luetre  of  O  pearlj ;  of  other  faces 
vitreons ;  of  surfaee  of  stalactites  faint.  Translucent ;  sometimes  transpa- 
rent in  cryetals.     A  streng  argillaceons  odor  when  hreathed  on.     Tough. 

Var, — 1,  In  orystala  ;  the  ordinal  %<S'<fr3iffife.     2.  Stalactitie;  oiMsUe. 

Comp.— Sl  S'=:Aluroina  66-6,  water  34-i'     '"■"       '     ' 
Jr.  (Am.  J.  ScL,  IL  vii.  411);  3,  4,  Sraith  & 
(J.  pr.  Oh.,  sl.  11) ;  6,  v  KobeU  ^J.  pr.  Ch.,  xli 


:100. 

Analyaes:  1 

,  Torrey  (I.e.);  2,  B.  SilUman, 

rnsli 

(Am.  J. 

m., 

II.  zvj 

.  51,  1863);  6.  Hermann 

indL 

.491);  1 

,  V.  Hauer  (Jahrb.  G.  Eeioha.,  It.  391) ; 

% 

a 

Si 

f 

34-1 





=99'5  Torray. 

0-30 

0-5D, 

insoL 

1-16= 100-2';  Silliman. 

0-10 

33'-6 

(■-■iS 

0-ST 

=  10OS.  &B. 

005 

34-68 

1-09 

ir. 

=  99-30  S.&B. 

34-54 

1'43 

=  100  Hermann. 

34-4 

=100  EobelL 



35-05 



(r. 

=100  Hauer. 
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Dewey  Foimd  (L  o.)  33-3ft  p.  o,  of  water,  wiüi  "  liUle  11681308  Blumino  left." 

Heroiann  statfls  (J.  pr.  Ch,,  xl.  3ä,  xlii.  1)  tliat  a  "  gibbaite  "  from.  Eiohmond,  Mass.,  afforded 
tim  ¥  87-02,  Äl  2B'66,  S  35'72  =  100.  But  the  true  gilibsite  lin8  8moe  bceii  aualyaed  aaaw  by 
SUlilBan,  Jr.,  and  by  Smitli  &  Bnish,  without  fiading  raore  t&flQ  a  traoe  of  phosphoric  add,  sustaiu- 
iaft  Üie  original  aualysia  of  lortey.  Ttis  at  leaat  is  certain,  that  gibbaite  ia  a  tydrate,  and  if  a 
phosphate  occurs  also  at  Bichmond,  that  plioaphate  is  tuii  gibbaite.  Bose'a  bydrai^Illite  (fouud 
ctystalüzed  in  the  TJrala)  ia  idenijcal  in  compositlon  witt  ^bbslte. 

Pjrr-i  etc. — In  ttia  closed  tube  beoomea  wTiite  and  opagaa,  and  yielda  water.  B.B.  infuBibJe, 
whitena,  and  does  not  impart  a  greeu  color  to  the  flame.  with  cobalt  aoluläon  gires  a  deep-blue 
oolor.    Soluble  in  ooncautrated  aulpliurie  aeid. 

Obs. — The  ciystallized  gibbaite  waa  diacovered  by  IJBseoko  in  the  Sohischioiakian  nionntaius 
near  Slatoust  in  the  ITral ;  it  oceuTS,  aecording  to  Kokschacof,  in  oavities  in  a  taloose  schiat  con- 
taining  much  magnelite.  Tha  lai^er  ocyetala  wäre  i  to  2  in.  long.  With  eorundum  at  Gnmuch- 
dagh,  Asia  Minor ;  alao  on  corundnm  at  Unionville,  Pa. ;  in  Brazil,  resembling  wayellite.  The 
atalaetitio  occtiTS  at  Bichmond,  Mass.,  in  a  bed  of  limonite ;  also  at  Lenox,  Maaa. ;  at  the  Glove 
mine,  Union  Tale,  DueheBS  Oo.,  N.  T.,  on  limonite ;  in  Orange  Co.,  N.  T. 

Named  after  OoL  George  Gibba,  the  original  owner  (after  estenBiTe  foreign  travel)  of  the  lorge 
Gibba'  oabinet  of  Tal©  College.  Gleayeland  ealla  the  Richmond  mineral  hydrargÜUte  oa  p.  224  of 
his  minertjogy,  but  on  p.  782  adopts  Torrey's  nania  grböHte. 

Kokaoharof  atatea  that  the  Ural  oryatals  are  opüeally  anittrial,  and  hence  rhombobedral  (Bull 
Ac  St.  Pet.,  T.  372) ;  Deaoloiaeaui  that  Üiey  are  optioally  monoclinic  (C.  K.,  Isit  987). 

213.  LIIUNn'IT.    Limonife  pt.    Tcllow  Ochra  pt.    Bog  Ore  pt.    Brown  Iron  Ore  {Brauuciaen. 

atein)  pt.     Quellers  Uerm.,  J.  pr.  Gh.,  sxYii.  53. 

Maasive.  In  stalaetites  or  tuberöse,  resembling  limonite.  Also  as  an 
earthy  yellow  oehre. 

H.,  6.,  and  other  pbjsical  cbaractere  eame  nearly  ae  for  limonite.  The 
darker  eolored  Mnds  usnally  more  yellowish-brown,  the  lighter  nist-yellow. 

Var. — 1.  Submetallio  or  pitch-like  in  luatre,  hrownlah-blaok  in  color.     2.  OchraouB,  yellow. 
Comp— Po  Ä^=Oa:yd  of  iron  74-8,  water  25-2=100.    Analysea ;  1,  A.  H.  Chui'oh  (J.  Ch 
Soa,  IL  iü.  214) ;  2,  S,  Hermann  (L  c) ;  i,  Karaten  (Karst.  Arch.,  sv.  1) : 

¥e  Sn  Ö  f     Humioaoid 

1.  Oomwall,  stofraiA  IS-lS         24'40         -■ —        — ,  loaa,  etc.,  1'8T  =  ]00  Church. 

2.  NoTgorod,  Stjg  or« '       62-08        1-90        24-64        e'64        4'74= 100  Herrn. 

3.  "  "       "        61-14         3-10         2'7-'!4         5-8S         2'16=I00  Harm. 

4.  New  York      "  06-33        0-75        26-40'^      0-12         — ,  fe  3-6,  Si  2-80=100  Karst. 

=  Aflerexd.4T-60sana.  "  Aftat  KtcJ,  WÜS  ssniJ.  ■  °  IndndJEghnniicHda. 

As  the  aniount  of  organio  aoids  in  Karston'a  analysia  waa  not  detarmineä,  ita  right  to  he 
inolnded  here  ia  not  oartain. 

Oba. — The  Gomw^  mineral  ia  from  the  Botallack  mine,  and  waa  ataladjtie  and  of  a  rust-yeHow 
oolor;  G.=2'69.    That  of  Nowgorod,  Eusaia,  was  a  bog  oro. 

Namod  UmniU  from  Xijibii,  marsh.  Glocker  proposed  tliis  name  aa  a  aubatitute  for  limonite,  on 
the  allegad  ground  that  tbe  word  limonite  waa  of  French  extraotion.  Ab  liia  limonite,  or  limnito, 
was  bi^  ore  exoluaively,  the  name  ifl  appropriately  uaed  here.  Hermann'a  naine  Quellers  aHudss 
lo  ila  water  or  marah  origin. 

214.  HYDROTAIjCITE.    Hydrotalkit  Eochüetier.,  J.  pr.  Oh.,  sivii.  376,  1843.    Tölknerite 

Berm.,  J.  pr.  Ch.,  xl.  11,  1847,  dvi.  257,  1849. 

^  ^  -,  eminent;  lateral,  distinct.    Also  laraellar 

!,  or  foliated,  and  somewhat  fibroua. 
H.=3.      G,=3-04.      Color  white.      Lustre   pearly,   and  feel  gi'eaay. 
Translueent,  or  in  thin  folia  transparent. 

5,  magnesia  39'2,  water 


.ccy  Google 


HYDS0TJ3   OXTDB. 


(1.  e.) ;  2,  Hodistetter  (!.  c.) ;  3 


6. 


31 -04 


=100  Hermaira. 

10-64,  insoL  l-S0=99-60  Hoollst 
2-al^l00'12  Ramm. 
6-05  =  100  Eamra. 
1-32  =  100  Hamm. 
1-30=100-59  Ramm. 


Pyr.,  etc. — In  tha  dosed  tube  yields  much  water.  B.B.  mfnsililo,  but  esfoliatoa  some-what, 
aad  ffives  out  light.  A  weak  roae-rsd  wiül  cdhalt  Bolution.  Witt  the  fluses  iatumescea  and 
affords  a  elear  eolorless  glass.    The  Saaniin  mineral  reacta  for  iron. 

Obs* — Occurs  at  tb.e  mines  of  Scluschimsk,  district  of  Slatouat,  ISS 

implanted  oa  talo  adiist ;  .at  Snarum,  Horway,  in  Serpentine. 

Named  hydrotalcile  in  allnsion  to  its  teeembliug  talc,  but  cont^ning 
muob  more  water,  and  väUeaeriie,  after  Captain  Völkuer. 

MowghUe  of  Siepard  (Am.  J.  Sol,  II,  sdi.  210),  from  osar  Oibow, 
and  near  Somervllle  in  Rossie,  8t.  Lawrence  Co.,  ifew  Tork  is  tydro- 
talcite,  detived  from  Öie  alteration  of  apioeL  The  oolor  la  whil« 
lustre  faint,  pearly.  H.=2-5.  G.=2-0— 2-1.  The  ctystals  are  la 
all  oonditions,  ftom  the  pure  apüiel  to  octahedrons  witli  rounded  ^ 
is  and  pitted  or  irregiüar  surfaces,  aud  it  also  occurs  lu  flattened 


assoaat''J  mth 


nodales.     The  surtäces 

edgeB  or  ai^les  have  tbe  hardnesa  of  spinet.  S.  W.  Johnson  who 
haa  redesoribed  the  minaral,  obfcfüned  in  one  anaiysis  (Am  J  Sl,i  , 
II.  lii.  361),  Sl  19-743,  Mg  36-29-2,  C  8-458,  inaoluble  apmel,  etc. 
8-264,  BJlioa  3-020,  water  (by  dilf.)  24-223.  The  wbole  losa  by  jgui- 
tion  in  one  trial  waa  40-8ö  p.  c. ;  whieh  would  gi¥e  33  to  34  p. 
dolomite,  spinel,  phlogopite,  graphite,  and  aerpentine. 

215.  PYROAUEITB.    Pjroaudt  IgieslrÖm,  (Efv.  Ak.  Stoekh,,  xiiL  608,  18BS, 

Hcxagonal.     In  eix-sided  tablce. 

Coloi"  snbmetallie,  gold-like.     Subtranslueent. 

Comp.— E'Ba'+BM:ga  +  6a=(iS'e  +  5S[g^fi'  +  2fl=Seequiosyd  of  iron  2S-9,  magnesia 
35-8,  water  40-8=100.  Oorreapoads  to  1  oHiiimtüe  +  G  of  h'ucüe,  with  6  E  in  addition,  djfferiug 
fram  hydrotaleite  in  the  presence  of  iron  in  place  of  aluminum.    Analysia  :  i^lström  (1.  c); 

Pe  23-92        Mg  34-04        S  34-S6        01-24. 


2ie.  GtTMMITB.    Feste  Uranokkor  pt  Wern.,  JMin.  Syst.,  26,  ISlI,  Hoffin.  Min.,  iv.  a,  279. 

Liehtea  Uranpedherz  Freiesldim.    Uraniachoa  Gummi-ErB  Breith.,  Uli).,  60,  1830,  Char.,  218, 

1832.   TJrangnnnai  JSreiih.,  Handb.,  903,  1847.   Phoaphor-Gumiait  Eerm.,  J.  pr.  Ch-,  Ixivi.  337, 

1859. 

Amorphous.     In  rounded  or  flattened  pieces,  looking  mucti  libe  gum. 

H.=2-5— 3.  G.=3-9—4-20,  Breith.  Ltistre  greasy.  Color  i-eddieh- 
yello-w  to  hyacinth-red,  reddish-browii.  Streak  yellow.  Feebly  trans- 
lucent. 

Oomp. — (©,  So)  3',  with  some  opal  silica,  phoaphate  of  Imie,  and  other  impuritiea.  Hermann 
deduoed  the  0  ratio  for  a',  S,  Si,  fl,  2 ;  24 :  G ;  26,  or  1  : 1  for  oxyds  aud  water.  Henoe  analogous 
(o  liTn/nile,  and  Gustainmg  the  supposed  close  relation  of  uraniam  and  iron.  Analysia:  Kersten 
(Sohw.  J.,  JsTl  18) : 
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OXTGEN   COMPOUNDS. 

IB  of  vansdic  ai 

I  in  R.!*.  (due 

Obs. — From  Johaimgeorgeiiatadt,  witli  u; 

217.  PSILOMELANE.  Derb  Brünsten  pt.  Wall,  Min.,  2GS,  1141.  Magnsaia  indurata  pt 
Onmst,  Min.,  106,  1158.  Scliwara Btaunsteinera  pt  Wt»™.,  Bergra.  J.,  1189,  386.  Verhärtetes 
Schwarz-BrauaBtoinerz  pt.  Emmerlinj,  Hin.,  iv.  B32,  Karsten,  Tab.,  54,  1800.  Terli  Schwira- 
Manganera  pt.  Karst,  Tak,  12,  1808.  Schwara-Eisenatein  pt.  Wem.,  v.  Lemtb,  etc.  Black 
Homatite,  BlKck  Iron  Ore,  Compact  Blaclc  Maj^auese  Ore.  Hattmanganera.  Pailoraelane  Hai  i 
Trans.  E.  Soc  Ediob.,  1827. 

Kaseive  and  botryoidal.     Eeniform.     Stalactitic. 

H.=5— 6.  G.=:3'7— 4"7.  Loatre  aubmetallie.  Sti'eak  browiiiah-blaek, 
ßhining.     Color  iron-black,  passing  into  dart  steel-gray,     Opaqne. 

Comp.— (Sa,  fin}  Ün+Stn  +  n  ß  iftn  [  +  aq]  ;  or,  for  the  anhydrous  kinda,  (Sa,  Mo)  Un  +  Öii, 
Eaeh.  of  theae  fonnulaa  is  equiTalent  to  aimplj  R'  O'.  RammelEbei^  writCB  for  the  mineral  (Sa, 
Mn)  Ma^  +  Ä,  with  aome  Sn  as  miiturc.  For  the  Blgeraburg  ore  (anal  11  Schmid  deduees  the 
formula  {Sa  Ön)  Ma'+ofi  which  loay  he  written  (Sa,  Mn]  jin+3SMn  +  3Ü,  cquiTalcntto 
ffO'  +  SR'O'  +  Sfi^fi'O^  +  ^fl:  Ab  the  mineral  occurs  on!y  massive,  the  true  nature  of  the 
Bpeoles  Ib  doubliuL 

Analysea :  1,  2,  Turner  (Edinb.  Trans.,  xi.) ;  3,  Fuchs  (Schw.  J.,  kiL  255) ;  4,  Rammelsbei^ 
(Handw.,  ii.  13) ;  5,  K.  List  (J.  pr.  Ob.,  Isxsiy.  60) ;  G,  Soliefflor  (Aroh.  d.  Pharm.,  sssv.  260) ;  1-9, 
Schmid  (Pogg.,  cxivi.  151) : 

Hnldn     O        Ba        6        S 

1.  Sohneeberg  69-80     1-36     16-3G   —    e-2a,  Si  0-26=101)  Turner. 

2.  Eoman&he  10-97     7-26     16-69 4-13,  Si  0-S5=100 'furnar. 

3.  Baireuth  81-8      9-5       4-5      4-a  =  100  Pucha. 

4.  Horhauaen  Bl-36    9').S 3-04    3-S9,  Si  0'53,  Cu  0-96,  ¥e  1-43,  Ca  0-38, 

Sa,  I(tgO-32=10O-61  Ramm. 

5.  Olpe  85-17     4-49     —     1-3G    4-02,  Cn  1-28,  Co  0-Bl,  Ca  0-31,  inaoL 

2-61  List. 

6.  Dmenau  83'3      S-8        5-8      i%  Ca  1-8,  Sl  2-1,  Fe  0*3,  Si  1-11=t 

99-1  SchefBer. 

7.  Elgcrsburg       (G.=4-301)  68-21     3-15     11-27    4-84,  Si  0-51,  SeO-10,  Äl  0-31,  tbO-ll, 

%  0-02,  Ca.  0-16,  Sa  0-08=99-82  Schmid. 

8.  Oehrenstock     (G.=4-134)  70-54:  10-09     10-02     0-31     B-86,  SI  0-32,  Se  0-17,  Sl  0-21,  CuO-2S. 

Slg  0-13,  Ca  1-26,  Sa  0-20=100-21  Scbmid. 

9.  Hadabula         (G.=4-332)  82-4G     9-81      0-01     3-05     3-21,  ge  0-30,  Sl  0-08,  So  0-29,  Cu  0-02, 

%  0-03,  Ca  0-20,  Sa  0-22=99-14  Scbmid. 

Other  varieties  of  the  so-callcd  pailomelane  contain  littla  or  ao  water.  Analyaes :  1 0,  Claiis- 
bruch(Ramm.  Ist  SuppL,  121);  II,  Bhelmen  (Ajin.  d.  M.,  IIL  »s.  1B5) ;  12,  Kammelsberg(Pogg.| 
liriii.  12)i  13,  Schultz  (Ramm.  Min,  Gh.,  lOOö)  : 

Mu         0        fia       fe      Mg      S 

10.  ümenau  71-23     15-82    0-12     5-^9 ,  Ca  091,  Cu  0-40,  Si  0-52=100-29  0. 

11.  Gy.  Haute  Saone  10-60    14-18     e-55    4-05     1-Oä     1-61,  Pe  0-17,  Si  0-60=99-41  Ebelmen. 
13.  Heidelberg  70-17     16-16    8-08    S-G2    0-21   [r43],  Ca  0-60,  Cn  O'SO,  Co  0-54,  Si  0-90= 

100  Ramm. 
13.  Schneebeig  80-27     14-10   4-S5   [0-23],  Ca  1-06=100  Schult«. 

Pyr.,  etc.— Ig  tha  dosed  tube  most  yarietiea  jield  water,  and  all  lose  oxygen  on  ignition ;  with 
the  fluzBB  reacts  for  manganeae,    Solublo  in  muriatic  aeid,  with  ßvolution  of  cMorine. 

Obs. — Thia  ia  a  common  ore  of  raanganase.  It  ia  frequenüy  in  altüraatlng  layers  with  pyrolu- 
slte.  It  ocours  In  botryoida!  and  stalacötie  ahapes,  in  Devonahire  and  Cornwall ;  at  Ilefeld  in  the 
Harz ;  also  at  Johanngeorgenstadt,  Scbueebei^,  Ilmenau,  Siegen,  etc. ;  at  Elgersburg  aud  Oehren- 
atock,  Thunngia,  and  ITadabula,  Hungary. 

It  forma  mammillary  massea  at  Ohittenden,  Irasbnrg,  and  Brandon,  Vt. 

Hamod  from  f<^6s,  mnooSi  or  nafcd,  and  jiadj,  binde 
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218.  WAD.  (A)  BOG  MANGAB"BSE.  Magnesia  friabilia  terriformlB  Ci-omt,  Miu.,  105,  IIBS. 
Barthy  Ochre  of  Mang.,  Black  Wad  pt,,  Kwvian,  Min.,  1134,  ltÖ6.  Schwarz  Braunsteiaerz. 
Manganspliaran  Korsl  Tab.,  1808,  Brauner  Eiseorahm  Wem.  Bog  ManganeBe.  Ouatite 
Boot  Min  211  1841  Groioilita  Berih.,  Ana.  Oh.  Phys-,  li.  13,  1833,  Beisaaolietit  Eaid., 
Jährt  C   Ee  d  3    yiL  609,  18qö. 

(B)  ASBOLITL  ?Gobaltum  aigrura  Agrü.,  BermamL,  4B9,  1B39.  Svart  Kobolt- Jord,  Min 
Cob.  tercea  Wigmea  Wall,  Min.,  236,  lliY.  Kobalt-Mulm,  Ochra,  Cob.  nigrai,  Orimst,  Mio., 
211,  17B8  Eobolt  Eriie,  Schwaraer  Erdkobalt,  Russkobalt,  KobaltmaaganerB,  Gsrm.  Earthy 
Cobalt,  Black  Cobalt  Ochre.  Cobalt  oiyde  noir  U.,  Tr.,  It.  1801.  Eakochlor  (fr.  Lausitz) 
Breiäi  Ohar  '40  18o3,  Haadb.,  896,  1S47.  Asbolan  (fr.  Kamsdorf,  etc.)  Breüh,  Handb., 
332,  184t 

(C)  LAMPADITL  Kupfemiangan  Lampadius,  Neue  Erfahr,  im  Gebiete  der  Gh.,  eta.,  iL 
10.  Kupfermanganerz  SreWi.,  in  Hofiia.  Min.,  it.  h,  201,  1818.  Cupreous  Mangaueae.  Pelo- 
koDit  G.  F.  JBcAfer,  Pogg.,  xii.  691,  1831.    lampadita  BmL,  Min.,  238,  1841. 

The  manganese  orea  liere  included  occur  in  amoi-phoua  and  reniform 
masses,  either  earthy  or  compact,  and  eometimee  incrusting  or  ae  staine. 
They  are  inixture8  of  different  oxyds,  and  eannot  be  considered  cliemical 
Compounds  or  distinet  mineral  speeies. 

H.=0'5~-6.  G.=3--i'26  ;  often  loosely  aggregated,  and  feeling  yery 
light  to  the  Iianda.     Oolor  duU  black,  bliiish  or  brownish-blaek. 

Comp.,  Var. — KanmiBlabei^  considera  them  related  esEetttially  to  psilomelace  under  the 
formula  ft  Ün+fl  (or  2  S),  but  rained  with  other  ingredients. 

Tarieties:  (A)  Mai^auesiau;  (B)  Cobaltiferous ;  (C)  Cupriferous. 

A  Boa  MASöäKBSH.  Consists  mainly  of  osyd  of  mangaueae  and  water,  with  some  osyd  oC 
irou,  and  often  ailiea,  alumina,  baryta.  The  Derbyshire  wad  aomctimea  giyes  the  angle  of  barite, 
101°  42',  \rith  which  mineral  it  is  in  part  irapregnated.  The  wad  of  Leaäliilla  ispseudomorpboiis 
after  calote.  GToroiläe  ocouts  in  rouniiish  masaes  of  a  bcowuish-blaok  color,  and  reddish-brown 
streak;  with  H.  sometimes  8— ß-&;  it  ia  frora  Groroi  in  Mayenne,  Vicdessoa,  and  Canteni,  in 
rrance.  Sdssochaüe  ia  the  ore  anaJyzed  by  Hornig  (anal  14),  which  ia  remarkable  for  the 
amount  of  water.  HuOt'a  name  ouaH/e  ia  &om  the  Prench  speUing  of  wad.  Wad  ia  of  Engüah 
origin.  The  lead  of  the  Cumberland  miners  ia  graphite,  a  wrong  use  of  the  word,  aays  Mawc  in 
his  Mineralogy  of  Derbyahire. 

E.  AsBOLi'rä,  or  Earthy  Cobalt,  is  wad  oontaiaing  oxyd  of  cobalt,  which  Boraetiines  amounts  to 
S2  p,  c  Named  &oin  diiSMn,soot  (or  Asholan  from  aoSiADii-m,  to  Boil  like  BOot).  For  ajial.  16-17, 
Ratnmelsbei^  writea  the  formula  {Co,  Öu)  fitu'+i  Ü.  Braithaupt'a  cacocklor  includea  the  ore 
from  Eengetadorf  in  Iiftuaitz  (anal.  15),  liavii^  H.=2— 2"6,  G.=3*IB— 8'29. 

C.  LiMPAiiiTB,  or  OupreouH  Mangaiese.  A  wad  contaicing  4  to  18  p.  c  of  oxyd  of  coppor, 
and  often  oxyd  of  cobalt  also.  It  graduatea  into  black  Popper  (Melaconite  or  Kupferachwärze). 
G.=3-l — 8'2.  Pelocwsie  is  a  browniah-black  Tariety,  having  a  liver-brown  atreak;  IL=3  ;  G.= 
ä-509— 2-561 ;  from  Remolinos  in  Chili. 

Special  fornmlaa  haye  been  written  for  seyeral  of  the  following  analyaea ;  but  theae  bog  miner- 
ala  are  not  simple  apecies. 

Analyaea;  1,  Klaproth  (Beitr.,  ÜL  Sil);  3,  3,  Tomer  {Edinb.  J.  Sei.  H.  S.,  ii.  213);  4,  6,  Ber- 
thier  (Ann.  Ch.  Phy?.,  li,  19] ;  6,  Wackcnroder  (Eastn.  Archiv.,  iiü  303,  ilt.  257)  |  7,  Schefüor 
(Arcli,  d.  Pharm.,  sxiv.  360);  8,  Eammelsberg  (Po^.,  Ixii.  1B7);  9,  Igelström  (Jahresb.,  xiV. 
342) ;  10,  1 1,  Beck  (ßep.  Min.  N.  T.,  B5) ;  12,  Berthier ;  13,  Bahr  (J.  pr.  Ch,,  liü.  308,  fr.  Oefv. 
Ak.  Stockh.,  240,  1850) ;  14,  B.  Hornig  (Jahrb.  Q.  Reichs.,  vii.  312) ;  15,  Klaproth  (Beitr.,  ü.  808) ; 
16,  Döbereiner  (Güb.  Aon.,  laviL  333);  17,  ßamraelaberg  (Pt^g.,  Ut.  6B1);  18,  Keraton  (Schw. 
J.,  kvL  1);  19,  Eammelaberg  (Pot^.,  liv.  545);  20,  Bötl^ar  (ib.): 

I.   Waü. 

Idn       JSn       0  Fe  Sa  Cu  S 

1.  Clauathal                          68-  6-5  1-0  —  17-5,  §i  8-0,  0  10  Klaproth. 

2.  DeTonshire                       79'12  8'82     I'4 10-08  =  100  Turner. 

3.  Derbj-shire                 38-59  53-34  5-4       10-39,  inaoL  2-74=  109-36  T. 
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183  OXYOEN   COMPOUNDS. 

Mn  Stc:      0  ffe      Ba        Cu     ft 

4  Vipdeswi  69-8  11-1 12*4,  Äl'!-0=i00-9  Eerliiier, 

5  tru  üdle  62'4  12-a  8'0      15-8,  day  3-0=:100  BerÖlier. 

6  Laden  32'73   a-33   4'0  31-33,  tb  la-BS.tbS-O,  SeO-33,  Si  013 

quarta2-60W 
1   Ilmenau  66-5 12-1      l'O    8'1         9-8,  Sl  2-5-100  Soheffler. 

8  ßuleland  el'BO   13-48     l-OI  0-3S       10-30,  §i  0-4'!,  Ca4-2a,  £  3-66=100  R 

9  Westgothlaad     82-Sl   0-71   5'56,  Si  1'43,  äl  6-30,  Ca  1-91,  Mg 

0'69=99-21  Iglst 

10  Hitladalp,  N.  T, 68-50   16-75   11-50,  iosoL  8-35=100  Beok. 

11  AüBterlitz,    "      68-50 22-00 lT-00,  iasol.  2-50=100  Beck. 

li   ÄiBgen  58-S      10-4      5-T 12-9  (witii  lo33),  Äl  10-7,  quarta  TB  B. 

13    Skill>ei^  66-16        2'70  ]5-34Co0-0a  12-01,  Sl  0-92,  Äl  0-75,  Ca  0-59,  Mg 

0-28,  £  0-28=98-11  Bahr. 

14.  Gastein  3416 14-16   —       —  16-90,  Oaö  1-59,  saad  27-27  Hom^. 

IL   Earlky  CoBa^i;  Asbolite, 

filn    Ma        0        fe    Ba      Co        Ou     fi 

15.  LaiisitE  lß-0      19-4»      0-2     17-0,  gi  S4-8,  äl  20-4=97-8  Kl. 

16.  Kamsdorf  31-21    6-78 32-05      22-90-02-94  D. 

17.  "  40-05    9-47     4-B6  0-50     10-45     4-3B  21-34,  fi:0-37=99-94  Bamm. 

III.    Oiip-was  Mtmganese ;  Lampadite ;  KupferscliwärzB,  or  Blai^  Ooppei-, »« pcai. 

Sin    ffiü        0        B'e      Sa     Öo        Öu      fi 

18.  SoHaokenvirald    74-10   0-12   —      4-80  20-10,    Si   0-3,    gypsum    1-05= 

100-47  Kerstea 

19.  Kamadorf  49-99   8-91    4-70  1-64    0-49"  14-6T  14-46,  Slg  0-69,  £  0-ö2,  Si  2-74, 

Ca  2-35=101-06  E. 

20.  "  53-22 a-14     1-88  1-70    0-14"  16-85  16-94,fi; 0-65,  Oa  2-85  =  103-44  B. 

"  "Wia  osyd  of  moDganeBO,  ''  Wlth  oxyfl  of  nloSel. 

Pyr,,  etc. —  Wad  reaets  like  psilomelane.  Earüiy  cdbalt  givea  a  Mue  bead  witli  salt  of  plioa- 
phorus,  and  wtea  heated  in  B.F,  on  oharcool  with  Wn,  some  speiaraens  jleld  a  rod  opaque  bead 
(coppor).  ftiiMWBS  immgaaeee  ^ves  similar  reactiona,  and  three  varieties  give  a  streng  man- 
ganese  leaction  with  sods,  and  evolve  bliloritie  whon  trealed  with  muriatie  acid. 

Obs. — The  aboye  orea  are  results  of  the  deconipoaiöon  of  other  ores — partly  of  oxyds,  and 
parüy  of  mar^neaian  carbonatea.  They  ocour  at  the  looahtiea  above  mentioned,  and  many 
other  place».  "Wad  or  bog  manganeae  ia  abnndant  in  the  countiea  of  Columbia  and  Duehesa, 
N.  T.,  at  AnBtetlitE,  Canaen  Oentre,  and  elaewhere,  wliere  it  occurs  as  a  marah  deposit,  and, 
aocording  to  Matfier,  haa  prooeeded  ftom  tbe  alteration  of  browo  spar ;  also  in  the  aouth-ivest 
part  of  Martinsbnrg,  Lewia  Co.,  in  a  swamp.  There  are  Jai^  deposits  of  bog  manganeae  at  Blue 
Hill  Bay,  Dover,  and  oUier  ijaces  in  Maine, 

Earth j  oobalt  ocouis  with  cobalt  pyrites  at  Biechelsdorf  in  Hesse ;  Saalfeld  in  Tharingia ;  at 
Nertachinsk  in  Siberia ;  at  Alderly  Edge  in  Oheshire.  An  earthy  oobalt  occtirs  at  Mine  la  Motte, 
Missouri,  whjeh  coutaina  10  or  11  p.  o.  of  osjd  of  lüekel,  besidea  oxyd  of  eobalt  andcopper,  witäi 
Iroa,  lead,  and  Bulphur;  also  near  Silver  Elutf,  South  Carolina,  affording  24  p,  c  of  osyd  of  cobalt 
to  76  of  oxyd  of  manganoae. 

Cupreous  mangansse  is  found  at  Schlaclcenwald,  and  at  Kamsdorf  neac  Satdfeld ;  at  Lauterberg 
in  the  Harz.     PelocOTdis  is  froiu  Eeuiolmos,  Chili,  whero  it  oecnrs  witli  chrysocollai  or  malachite. 

Tabyaoiih.  Varvadte.  referred  to  on  p.  171  aa  an  alterod  manganitc,  approaehes  a  wad  in 
eomposition.  Phillips  obtained  {Phil.  Mag.,  ri.  281,  vii.  284)  Mn  63-S,  0  31-7,  S  5-0 ;  or  Mn 
81-7,  0  13-S,  fi  5-0.  A  ainiilar  Compound  ft-om  Ilefeld  in  the  Harz  (ia  part  pseudomorphous  after 
oaicite)  afforded  Turner  ÜTn  80-79,  O  14-33,  S  4-98—100,  and  Dußos  (Sohw.  J.,  Isiy,  81)  filu 
81-40,  0  13-47,  a  613  =  100. 
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II.  OXYDS  OF  ELEMENTS  OF  THE  AESENIO  AND  SÜLPHUE 
GROUFS,  SERIES  II. 


1.  ARSENOLITE  GROUP.     Comp.  KOI    Isoraetric. 

219.  Aesbhoiiti  AaO^  220. 

2.  VALENTINITH  GEOUP.     Comp,  RO'.     Orthorliomblo. 


221.    TAIilSTTKITH 

SbO' 

224.    MOLTEDITB 

MoO^ 

233.    (?)BlSMITE 

BiO= 

226.    TüNGSTlTH 

WO' 

233.  (?)Kabeliniib 

BiO^+ßBiS] 

3.  KERMESITE  GROUP.    Comp.  R  0',  witJi  S  raplacii^  part  of  0.     MoaooUaio. 

226.  Kermbsith  Sb  (0,  S)' 

4.  CERVANTITB  GROUP.    Comp,  R  O'+R  0°. 

221,  CüBTAHTITB  SbO'+SbO°. 

Apperniix.—-228,  SrnjicoKirai  Sb  O'+aq.    229.  TotGEwra  SbO'+aq. 

219.  ARSEKOUTB.  Arsenicum  natiTum  ferinacemn,  A,  n.  orystallmum,  Wall,  234,  1747. 
A.  caldforoie  Otms/.,  301,  1758.  A.  cubionm,  etc.,  lAnn.,  1768.  White  Araenic  ffiii,  1771, 
Arsenic  blano  natif  li:  Naturliclier  Araenikkalk.  AraeoikbliitiiB  Ka/rst,  Tab.,  79,  180O. 
Arsemo  ozide  IL  Acida  arsenieux  Fr.  Osyd  of  Arseiüc,  Arsonoua  acid.  Arsenigs  Säure 
Germ.    Arseoit  Sixid.,  Handb,,  487,  1845.    ArsenoKte  Dosia,  Min.,  139,  1854. 

Isometric.  In  octahedrons  (f.  2).  Usually  in  minute  eapillary  erj^tala, 
stoUarly  aggi'egated,  or  crusta  inveating  other  snbstances.  Also  botrjoidal, 
stalactitic;  esa-thy. 

H.=l-5.  G.=S-698,  Böget  &  Dninas.  Lnatre  viteeone  or  silky.  Dolor 
white,  oecasionally  with  a  yellowish  or  reddiah  tinge.  Streak  white,  pale 
yellowiali,     Transparent — opaque.     Taste  aßtringent,  aweetieh. 

Comp.— Ss^Orreen  24-24,  arseDio  75'7e-100. 

Pyr.,  etc — Sublimes  in  Üie  dosed  tube,  oondensing  abova  ii 
obarooal  7olaCilizoB  in  white  flimea,  ^ying  a  white  eoating  aadan 
in  hot  water. 

Obs. — AccompanieH  orea  of  Bilver,  lead,  arseaical  iron,  cobalt,  oickel,  a  „,       , 

of  tlia  decompoaition  of  arsenical  orea.  Oocura  at  Andreaabei^  in  ttie  Harz ;  et  Wlieal  Spamoii 
in  Oornwall  |  Joadiimsthal  in  Boheraia ;  Kapnik  iu  Hungary ;  the  old  minea  of  Biber  in  Hanau ; 
tlie  Ophir  mlne,  Nevada ;  the  Armagosa  mine,  Great  Basin,  OaL 

Acaenolite  haa  been  obaorvod  aa  a  iumaceproductin  orihorhombic  cryatals,  probably  iBomorphons 
witli  TSlentinite.  Äa  and  8b  sre  known  to  be  igoilimorphous.  Tbe  prismotio  form  ia  obtained  from 
Sublimation  at  a  temperature  above  200°  C,,  and  the  isometiie  at  one  muoh  lower. 
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As  tJie  name  mseniU  ia  used  in  cliomistrj  for  Compounds  of  arsenoua  aoid,  the  autlior  in  1854 
changed  it  to  arsenolile. 

Alt. — Native  araenic  ia  often  povered  by  a.  blackist  crust  or  powder,  which  liaa  boen  conaidorcd 
a  Euboxjd  (As) ;  but  accordiiig  to  Suokow,  it  is  a  mixture  of  metaHic  urscnio 


220.  SENARMONTITB.    Antimoine  oiydä  ootaedrique  ff.  de  Seaarmoni,  Ann.  Cli.  Phya,, 

111.  XS.S.I  50i,  1S51.     Scnarmontite  iJmui,  Am.  J.  Srä.,  IL  ziL  SOS,  IS&l. 

Isometric ;  in  oetahedroiis  (f.  2).  Cleavage :  octaliedral,  in  traces.  Also 
granulär  massive :  in  crusts, 

H.=2— 2"5.  G.^=5'22 — 5'3,  Lustre  reeinons,  inclining  to  snbadaman- 
tine.     Ti-ansparent — translucont.     Colorless  or  grayish.     Streak  white. 

Comp.— Sil  (liks  valBntinite)=Osygen  13'44,  antimony  83-66=10{l,  with  sometimea  1  p.  o.  of 
lead  aud  1  to  3  p,  c.  of  grajish  day,  Rivot  (1.  e.). 

Pyr.,  eto.— -ii  the  cloaed  tube  fusea  aud  partially  si 
gives  B  wbite  coatiug;  thia  treated  in  IL'F.  colors  t' 
murfatio  add. 

0%B. — A  result  of  tlie  deeomposition  of  sHbnita  and  othor  orea  of  antimony.    Birst  found  in 
the  diatrlot  of  Hflraelaa  in  Algeria ;   oooura  also  at  Perneck  ncar  Malaozka  in  Hm^ary ;   Endellion 
■   in  Cornwall ;  the  antimony  niine  of  S.  Harn,  C^nada.     The  ootahedrona  fcora  Algecia  are  some- 
timea neariy  1  in.  in  diameter. 

Ufamed  after  IL  de  Senarmont,  who  firat  deseribed  the  Bpeciea. 

221.  VALENTIWITB.  Ohaui  d'antimoine  native  (fr.  Chalanches)  Möngez,  J.  dePhya.,  ixÜL 
66,  nsS;  (fr.  Przihram)  ÄöSÄier,  Orell'B  Aon.,  1781,1,  33i.  Antimonlum  spatosum  album  fiw- 
guet,  ib.,  1788,  L  S23.  WeiKS-Spiesglaaera  Wem.,  Hoffm.,  Bergm.  X,  385,  398,  1789.  Weisa- 
SpieBBglaazerz  Klapr.,  Crell's  Ann.,  1189,  L  9  ;  Bdii:,  iü  183,  1802.  Antimoine  oxyd^  S.,  Tr., 
iv.  1801.  "Wiite  Antimonial  Ore  Kirwan,  i.  261,  nag.  "White  Antimony,  Oxyd  of  Anümony. 
Anümonblüthe  v.  Lemth.,  Handb-,  160,  1821.  Eslt&lc  B&id.,  Min,,  615,  1833.  Exilelite  Ckap- 
matt.  Min.,  39,  1843.    Talentinit  Haid.,  Haadb.,  506,  1845. 

119  Ortliorhombic.     Ja7=136'' 58';  0 Al-i=106°  S5' ;  a  : 

/^ — 7^     l ;  c=3-5868  :  1  :  2-5365.     Observed planes:  I,i-%,^1,\\ 

i-i,,  2-ä.  l-iAl.J,adj.,=70''32',^TA-^l=129°32', /Aa=: 

111°   31'.     Often  in  rectangalar  plates  with  the  lateral 

edgee  bevelled,  and  in  acicular  rhombic  prisms.  Cleavage : 

.    I,  highlj  perfeet,  easily  obtained,    Twins :  composition- 

plane,  i-t,  prodncing  an  aggregation  of  thin  plat^. ,  Also 

massive;  stmeture  lamellar,  columnar,  granuW. 

\\  j.      j       H.  =  2'5 — 3,      G.  =  5'566,   ciystals  from   Brännsdorf. 

VT^     ^\\     Lustre  adamantine,  «-«  often  pearly ;  shining.    Oolor  snow- 

-— -i-^     white,  occasionally  peach-blosBom' red,   and   aah-gray  to 

brownish.     Streak  white.     TranBlncent-— snbtransparent. 

1,  Tauquelin  {Haüy's  Min.,  iv. 

1.  Allemont      Oxyd  of  antimony  8Ö        Ibid.  with  Fe  3        Siliea  8=97. 

2.  Wolfach  "         "        9i-7  "        ¥el'2        "      0-8,  Sb  6'3=100. 

Mongcz,  who  malies  tha  first  mection  of  this  mineral  from  a  diacoveiy  of  the  aoicuiar  variety  at 
Allemoüi,  oorreotly  regarded  it  as  natiTO  oiyd  of  antimony,  as  afterward  oonflrmod  by  Vauquelin, 
and  by  Rösaler  (1.  c.)  for  the  Bohemian  variety.  Prof.  Haoquet  and  Klaproth  anaouunced  in 
1788,  1789,  the  probable  preaence  intho  latter  of  munatioacid;  but  in  180:i  KlapiotliproQOUiioed 
this  alao  pure  osyd  of  antimony. 

Pyr-,  etc.—Same  ai   " 
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Obs. — OccurB  with  crtlier  anümonml  otsb,  and  reaults  fVom  their  alteration.  Joiind  at  Przi- 
■bram  in  Bohemiaj  in  yeinB  trayeraing  metamorphie  roeics ;  at  Felaobanya  in  Hungarv,  witli  Btibnita 
and  arsenop jrite ;  Malatalta  in  Huugary;  Bräunsdorf  near  I'reiberg  in  Saxony;  Allemont  in 
Daupliiny.    Also  at  the  autimocy  mine  of  South  Ilam,  Canada  Eaat. 

AnUmonophyllile  of  Breithaupt,  of  ucknowa  locality,  ocourring  in  thin  ai^nlar  Bix-aided  priams, 
is  probablf  raleutinite,  ... 

The  prismalK  form  of  Sb  is  olitainad  from  Bolutions  at  a  temperature  above  100°C. 

Namod  aiior  Barfl  Valentine,  an  aloliemist  of  Uia  IStti  eoctury,  wJio  discovorod  tlia  properties 


Ci'ystalline  form  not  obaerved.  Oeeura  massive  and  disseminated,  ptd- 
verulent,  eai'thy ;  also  paesing  into  foliated. 

ö,^4'3611,  Eüsson.  Lustoe  adamantine — dal],  earthy.  Color  greenisli- 
jellow,  etraw-yellow,  grayish-wMte.     Tracture  eoiiehoidal— earthy. 

Comp. — Si^Oiygen  lO'SB,  bismuth  89-65=100,  along  with  some  iron  and  other  impurities. 
AnaljsiB  by  Lampadiua  (Handb.  ob.  Ana!.,  286) ; 

Osyd  of  bismuth.  864,     oiyd  of  iron  6*1,     carbomc  acid  i  1,    wüer  i  4=09 

Suokow  ottained  for  another  from  Fiehtefeebirge,  derived  from  the  deeomi-oaition  ot  ikmitä 
(Die  Verwitt.  im  Min.,  14),  Bi  96-5,  Äs  1'5,  ¥b^  H'  2-0=100. 

Pyr^  etc. — In  the  dosed  tuba  most  epecimens  give  off  wator.  B  B  on  otiareoal  fuse«  and  la 
easily  reducod  to  metallic  hismutli,  ■wMoh  ia  O.F.  givaa  a  yellow  ooatii^  of  oxyd     Soluble  m 

Obs — ^ccurs  pulTemlent  at  Sbhneebsi^  in  Saiony,  at  Joadiimsthal  in  Bohemia ,  v,  ith  nitire 
gold  atBeresof  in  Sibcria;  in  Gornwall,  in  St.  Hoach,  and  near  Lostwitiiiel 

Dr.  Jadison  repotts  an  osyd  of  bismuth  aot  carbonat«d,  as  occniru^  nith  the  ti  tridjmite  of 
Tirginia. 

See  furtb-or,  Bismuthb,  p  718. 

223.  KAKELINITE.    Karclinit  Esrmrmn,  J.  pr.  Oh,,  ksv.  448,  1S58. 

Massive,  Ötructui'c  crystalline.  Cleavage  in  one  direction  ratlier  dis- 
tinct. 

H.=2.  G.=6'60,  Herrn.  Lustre  Btrongly  metallic  witliin.  Color  lead- 
gray. 

Comp. — Bi  with  Bi  8.    Analjsis ;  Hermann  (1.  e.) : 

0  [fl-21]  S  3-5S  Bi  91-26=100 

Pyr.,  etc. — In  tnbe  gives  sulphurous  aoid  bat  no  sulpliur,  yielding  a  gray  slag  with  globnlas 
of  bismuth. 

Obs. — Jrom  the  Savodinak  mine  in  the  Altai,  along  with  hesEite  (Ißlluric  aÜTer).  The  mineral 
is  not  homogeneouB,  conttdning  aJong  with  the  raetaltie  substance  a  gray,  earthy  masa  of  bismu- 
tite.  By  lieating  the  powdei'od  maBS  with  muriatie  aräd,  a  metallio  powder  rejQaina,  which,  os- 
amined  with  a  lens,  and  washed,  proves  to  be  entirely  free  ftom  any  native  bismuth,  and  is  the 
mineral  karelinite. 

Named  aftor  Mr.  Kareliu,  the  discoTorer. 

224.  mOliYBiymi,  Uolybdena  or  Molybdio  OoTire,  Molybdic  Aoid.  Molybdänocker  Germ. 
Molybdino  Greg  S  Ullsom,  This  Min.,  144,  1864,  Brit.  Min.,  348,  18ö8.  Moljbdite  Breilh.,  B. 
H.  Zl^.,  ivii.  126,  1858. 

Orthorliombic.  /A/=136°  48',  and  isomorphous  with  valentinitej  Breith. 
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(fr.  artif.  cryst.).     In  capillary  erystallizationB  tiifted  and  radiated ;  also 
Bubfibroue  massiTe ;  and  as  an  earthy  powder  or  ineriistation. 

H.=l— 2.  G.=4'49— 4-50,  Weisbaeh.  Lustre  of  crystals  ellky  to  ada- 
mantine ;  eartliy,     Oolor  straw-yellow,  yellowiah-white. 

Comp.— Sio=02j^ii  34-29,  molybdonnm  65-71=100. 

Pyr^  etc. — B.B.  on  eharcoal  fusoB  and  coata  the  cliarcoal  with  minute  yellowieh  cryatals  of 
molybdio  acid  near  the  assay,  beoomiiig  -whito  near  the  outer  edge  of  the  eoating.  This  coating 
tteated  for  an  instant  in  ILF.  aBaumea  s.  deep  blue  coior,  wMeli  ciianges  to  dark  red  on  ooutinned 
heating.  With  boras  givea  in  O-IT.  a  jellow  bead  wMe  hot,  beooming  colorlesa  oa  ooolii^ ;  in 
ILF.  a  saturated  boad  becomes  btown  or  blaok  and  opaque.  "Witt  Salt  of  phosphorua  giyes  a  yel- 
lowisb.  bead  in  0,P.,  beooming  green  when  treated  in  E.F.  and  allowed  to  cool 

Obs. — Ocours  with  molybdeaite,  ftom  which  it  ia  probably  derived,  at  tlie  foreigu  localities  of 
tliat  species ;  at  Adun  Tachilon  in  Daum,  and  at  Fitlcäranta  on  L.  Ladoga,  in  silky  tufts  of  cap- 
illary eryatala. 

In  N.  Hamp,,  at  Westmorelanä,  eartliy ;  in  Pemi.,  at  Oheater,  Bela-n-are  Co. ;  Geor^  Heard 
Co.,  in  silliy  fibroua  tufts ;  in  tlie  go!d  rogion,  a  few-  miles  nortli  of  Virg^ia  City,  Kevada, 
in  8ubfibrou3  masscs,  anl  tufted  oryataliizationa  of  a  deep  yeOow  color  (ealled  molybdaie  of  itrrni,  by 
D.  D.  Owen,  in  Proe.  Ac  PüQad.,  tI,  108,  but  aliown  by  Genth  to  be  thiiB  spooies  miiod  wiüi 
limouite). 

ArtJfldal  cryatalH  of  mulybdite  affonled  A.  B.  Noidenskiöia  the  planes  O,  W,  i-l,  i-|,  J-*,  i-^  i-i, 
audthefoUowing  angles:  0  Ai-i=:151' T,  OAj-i^US"  5',  (7A5-i=14Ü'' 3',  i-iAi-|=10e'' 12'; 
and  gave  a :  6:  i!=0-4'I93 : 1 : 0-3372.  Donbling tlie verücal axte, it :  6 :  c—OSSSi ;  1 : 0-3872,  whioh 
ia  very  doeely  tbe  relatlon  in  the  oorreaponding  add  of  Vanadium,  wHoh  haa  o:&;c=0-8590-.li 
0-3832.    Sie  above  dimenalona  eorrespond  to  /A/=137°  40.' 

225.  TUNGSTTTH.    TungstieOehra  B.  Siäman,  Am.  J.  Sd.,  iv.  52,  1822.    ■ffolffatnooker, 
Scbcelsauro  Germ.  'WolÜ-amine  Läisom  &  Greg,  Tliia  Min.,  1854j  Brit.  Min.,  349,  1853. 

Pulverulent  and  earthy. 

Color  brigkt-yellow,  or  yellowiah-green. 

Comp.— W,  or  pure  tungstio  acid=Osfgon  20-'I,  tungaten  '!9-3  =  I00. 

Pyj:.,  etc. — B.B.  on  eharcoal  beoomes  blaolc  in  the  inner  flame,  but  inftiaible.  "With  aalt  of 
phosphorua  gives  in  O.P.  a  eolorleaa  or  yellowish  bead,  whioh  treated  in  R.F.  gives  a  bhie  glasa  on 
ooolJng.    Soluble  in  aUcaliea,  but  not  in  acida. 

Obs. — Ooüurs  with  wolftam  iu  Cumberlaud,  and  Comwall,  England ;  at  Lane'a  miue,  Monroe, 
Ct.,  filllug  smaU  caviües  iu  other  ores  of  tungsten,  or  ooatjng  them,  and  haa  reaulted  from  thsir 
decompoaition ;  in  OabarcuB  Co.,  N.  C. ;  at  8t  Leonard,  near  Ltmoges,  rarely  in  distinet  onbea  of 
n  snlpimr-yellow  color  od  wolfram  and  quarta,  a  Sne  apedmeu  of  which  is  cont^ued  ia  Üie  cab- 
inet  of  Mr.  Adam  of  Paria. 

Artifioial  orystals,  ac«ordiug  to  A  E.  Nordenakiöld  (Pogg.,  esiT.,  233),  are  orthorhomMo,  with. 
/AJ=ilO°,  and  o:  6:0=0-4026  ,-1:0-6966;  G-.=B-S02 -6-384.  Theao aaes approsimale  to  thoae 
of  molybdife,  if  for  c,  fciB  anbstituted,  and  tlienlhia  aiiais  mada  the  vertioal;  the  aiea  becom- 
ing  0-4644:1  : 0-4028. 

The  name  Wolfraimine  ia  changed  to  Twig^iie  in  order  io  get  rid  of  the  ehemioal  tsrmination 
&1«.     Wolfra/iaüe  haa  been  uaed  ioi  anolher  apecica. 

226.  KERMBSITB.  !Röd  Spltsglaamalm,  Antimoaiuni  8ul.  et  Ars.  minerallsatum,  Minera 
Ajit.  colorata,  WaU.,  239,  174J  (fr.  Bräunsdorf),  OroasS.,  203,  1758.  Antlmonium  plumosum 
V.  Born,  LithopL,  L  137,  1772.  Mine  d'anlimoiue  en  plumes,  ib.  gTanuleuse,=ElerinBa  mineral 
nati;  Sagi,  Min.,  ii.  251,  1773,  äe  Ush,  Oriat.,  iü,  66,  60, 1783.  Eoth.apieaglaaerz  Wem.,  17S9. 
Bothspiessglanzerz  EmmerJmg,  Um.,  1793 ;  Kia^.,  Beitr.,  üi.  182,  1S02  (with  anaL,  maldng  it 
an  osyaulphid).  Autünoine  osydö  sulfiire  K,  TabL,  1S09.  Red  Autimony.  SpiesaglanzbleniJe 
pt.  Havsm.  Handb,,  226,  1813,  Antimony  Blonde /aniösora.  Min.  iiL  421,  1820.  Antimonblende 
Zetmh.,  Handb.,  157,  1821.  Klerm^s  Beud.,  Tr.,  ii.  617,  1833.  Kennesite  Chapman,  Min.,  61, 
1843.    PjToatibit  GlocJC,  8yn.,  16,  1847.    Pyrantimonite  Breifh. 

Moiioclinic.      {7=77°  51';    0  A  i-i^lO'Z"  9',   OM-i,  plane  on   acute 
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edge,=115°  36',  0  A  ^i—UQ"  57'.    Olearage:  basal.    TTanally  in  tufts  of 
eapillarj  erystala,  consisting  of  elongated,  slender,  six-aided  prisma. 

H.=l— 1'5.  G-.=4-5— 1-6.  Lustre  adamantine,  inelining  to  metallie. 
Color  cheri'j-rod.  Streak  brownish-red.  Peebly  translucent.  Sectile. 
Thia  leaves  slightly  flexible. 


1.  Bräunadorf  Autimony  74'45  Os.ygcn  6'29  Sulplmr  20-49 

2.  "  "  75-6S  "         4-21  "         20-49 

Pyr.,  eto. — In  the  cloaed  tube  blackens,  fuaes,  aad  at  flrst  giyes  a  white  aublimate  of  oxyd  of 
antimouy;  witL.  streng  heat  ^vea  a  blaek  or  dark-red  sablimate.  In  the  open  tube  and  on 
cliarcoal  reacts  übe  stibnite. 

Oba.— acaiilts  from  the  change  of  graj  antimony.  Oocura  in  vcina  in  quarte,  accompanjing 
efibnite  and  yalentinito,  at  Molacaka  near  Poaijig  in  Hungary;  at  Bräunadorf  near  Freilxii«  in 
Sasony;    at  AJlomont  in  DaupMny;  at  New  Cumnook  in  Ayrshire,   Scotland;    ab  South  Ham, 


227.  OEHVANTITE,  SpioaglanBokkerpt.Äiwai.,  Mus.Lesk.,  i.  534,  1189,  Tab.,  54,  18,  1800. 
Anümony  Odire  pt.  Antiraonooler  pt.  Germ.  Gelbantimonerz  (from  Himgary)  Brsäh.,  Ohar., 
98,1823,224,1833.  Acido  autimonieus  Dtifr.,  Min.,  ii.  664,  1845.  Aatimonoua  Aoid,  Anti- 
monoBo-antimoEio  Osjd.     CecYantite  Dana,  Min.,  1854 

Orthorliombie.  In  acicular  crjstallizations.  Also  massive;  as  a  crust, 
or  a  powder. 

Ii.=4— 5.  G-.=4'084.  Luatre  greasy  or  pearly,  bright  or  eavthy. 
Color  isabella-yellow,  sulphiir-yellow,  or  nearly  white,  Bometimes  reddish- 
white.     Streak  yellowiah-wliifce  to  white. 

1,  Dufrenoy 


1.  Cervantes  16-85         67'50  11-45         1-flO,  gangue  2-70=99'K( 

3.  Pereta,  Tusa        19-41  18-63  1-35,  gangue  0-T5  =  10O-3O  BccM, 

3.  Bonieo  65-00  Fe,  Äl  lO-OO,  Sj,  etc.,  21-25,  S  3-15=100  PMpsoii. 

The  eompotind  SbO'  +  SbO°,  free  of  wator,  is  formed  by  diffecent  niethoäa  in  chemiatry,  as  by 
tJie  coaating  of  stibnite,  or  of  yalentinite,  eto. ;  and  wlien  pure  it  is  white. 
Pyr.,  etc. — B3.  infusible  and  unaltered ;  on  diarooal  easily  reduced.    SoluMe  in  muriatie 

ObB.-»-Occura  at  yariona  mines  of  stibnite,  and  results  from  tlie  alteration  of  tUa  and  other 
autimonial  ores.  Found  at  OeTvantea  in  Galicia,  Spain;  Chazelles  in  Auvergne;  Felaobanya, 
Kremnite,  and  eLsewhere  in  Hungary ;  Pereta  in  TuBoany  (anaJ.  3) ;  near  St.  Mmyers,  at  Wheal 
Lea,  at  Wheal  Kino,  and  at  Endellion,  in  Comwall;  in  Ayrslure,  Scotland,  at  Hare  Hlllj  in 
Borneo,  in  rhombio  prisms  half  an  inch  long-,  terminating  In  two  planes,  and  also  maaaive ;  at  tho 
Carmen  mine  at  Zacualpan  in  Mexico  ;  at  South  Harn,  Canada  East ;  in  California,  Tulare  Co.,  at 
Paas  of  San  Amodio,  witb  atibuite. 

Phipson  malies  the  Borneo  mineral  a  hydrate,  with  the  formnla  SbO'+fl.  But,  as  Brush 
observea  (Am.  J.  Sei.,  II.  miT.  207),  the  oiyd  of  iron  and  Silicate  of  aluniina  present  aa  impuri- 
lies,  in  a  pale  yellowiih  or  reddish-white  mineral,  would  haye  had,  in  comhination,  at  least  3  p.  c. 
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228.  STIBICOHITB.  ÄEÜmony  Ochre  pt.  (ßyn.  under  Csrronüte).  Stibiconiae  Send,  Tr.,  ii. 
616,  1839.  StiWitt  Blum  ifc  Se^s,  J.  pr.  Gh.,  xl  318.  StiWoomte  Bnu^  Am.  J.  Sd.,  U. 
xssiT.  201,  1862. 

Massive,  compact.     Also  sa  a  powdcr  and  in  cruata. 

H.=^4— 5-Ö.    G.^B-28,  B.  &  D.    lusCre  pearly  to   eartby.    Oolor  pale  yellow  to  yellowifib- 
wHte,  raddisli-wMte. 


Goldkrooacli  19-64  'J5-83  tr.  4*63  =  100  B.  &  D. 

Beuäaat  etates  üiat  atibiccmite  jields  water,  and  be  makes  it  in  his  formula  aotiniociDUS  add 
witU  xÜ..  BlraD  k  Delffs  say  that  the  water  they  obtained  was  ptobably  mechanicaEy  mised,  bu6 
HO  reason  for  this  ooncluaion  is  givon.  Volger  atatoB  (Entw.  Min.,  12,  1864)  tliat  the  atibiooaite 
ia  a  mixt^ure  of  the  followiog  tjdcons  apeoies  wlth  oetvamtite  and  valentinito.  The  Compound 
8b  0*+S  haa  been  formed  arüfitäally;  but  its  esisteoce  in  uature  appeara  still  to  be  öoubtful. 
Beudant  mentions  no  paiticular  locality.  Blum  &  Delffs  eaumerste  others  beddes  Goldkrouaoh 
(n  Bavflria,  but  evidently  aim  to  iuolude  all  loo^ties  of  antimocy  ochra. 

Parlziteot  A.  Arents  (Am.  J.  8oL,U.jJiiL  3fi2)appe»rH  tobe  aiydrousoxyaof  antlmonynilxed 
with  Tarioua  metallo  oiyds,  as  pcunounoed  by  Blake  (ib.,  sliv.  119).  It  varies  in  oolor  from  yel- 
lowish-green  to  blackish-greea  audblack;  has  G.=3*8;  H.=B— 4;  and  an  even  conctoidal 
fraetnre.  „  .  _^  _^ 

Au  analysig  afforded  Arents  gb  47-65,  Öu  Sli'll,  lg  6-12,  tb  2-01,  fo  2-33,  fi  8'29=:9E'51.  K 
occara  in  the  Blind  Spring  Mts.,  Mono  Co.,  California,  with  argentiforoua  galeaite,  and  antimonial 
otes  of  lead  and  Bilver,  from  whose  decomposition  it  haa  probably  proceaded. 

Slet^dUte  of  B.  Eiotte  (B.  H.  Ztg.,  xsvL  253,  July,  1866)  appears  to  be  verj  similar  to  the 
partäte.  It  oceurs masaive ;  blacMsIi  andbrownincolor;  Il.=3-5— 4'5i  G.=4-12— 4'24,  witha 
sbining  streak. 

Steteffeldt  found  aa  a  mean  oftwo  analyseä:  Sb  O'  43-lT,  8  4-T,  Ag  23'74,  Ou  12'78,  Fe  1'82,  S 
7-9;  and  thence  deducea  Sb  0'  4647,  8  4-S9,  Ag  23-23,  Cu  2-27,  Se  2'41,  öu  13-28,  S  7-76  =  100. 

It  Cornea  from  South-eastem  Hovada,  in  the  Empire  district ;  also  In  the  Philad^phia  distriet 

229.  VOLOEIBITE.    Antimony  Oclire  pt.     Ilydroua  Antimonic  Acid. 

Massive,  or  as  a  powder. 
Color  white. 

Comp.— Sb  O'  +  e  S^Oiygea  19-3,  antimony  E8-9,  water  21-8  =  100,  Volgor  (Entwickl.  Min., 
77).     The  analjaia  of  Cumengo  correaponds  to  Sb  0'+4  S. 
Analysia;  Cumenge  (Ann.  d.  M.,  IV.,  xx  80): 

O  11  Sb  62  fi  15  ä^e  1  gaugne  3=98. 

Sb  O'+ö  fi  is  eaaily  obtained  artifidally.  It  is  taslöleas,  insolnble  inwaterand  atids,  and  haa 
G.=r^6-6,  Boullay,  It  givea  o£f  ita  water  at  aiioatbolowredneaa,  and  oiygen  at  a  red  heat  Tbero 
is  alao  a  Compound  Sb  0°+4  ll ;  but  this  is  much  less  atable  ("Watt's  Dict.  Obeio  ) 

Oba. — Tiis  mineral  aualyaed  by  Cumenge  was  from  the  provinoe  of  Oonatantine,  Algena  Toi 
ger  remarks  that  thia  white  antimony  ochre  ia  a  common  resiilt  of  the  alteration  of  atibnita 

230.  TBliUBlTB.  (Tellur^  Säure  Pete,  Pogg.,  lyii.  478,  1843;  Tellurite  Nicol,  Min,  429) 
Smah  yellowish  or  whitiah  Bphcrical  maaaea,  radiated  in  structure,  and  a  jellowiah,  earthy 
inematation,  occurring  witli  the  naövo  tallnrium  of  Facebay  and  Zalathna ;  ia  said  to  afford  tho 
reactioaa  of  tälwous  acid. 
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231.  QUARTZ.  KpSura^Ao!  Theiypkr.,  eto.  Crystalins  (with  allusioa  io  its  hesagonal  form  imcl 
pyramidal tenmnationa)  PKii., ixxTiL  9,  10;  SilesPfe.,  xxsvL  371.  Oryatdlus,  Quartaum  cau- 
didiaaimuni  [auriferouB],  Oerm.  Quertae,  Kiaelsleiii,  AgHc,  376,  eto.,  4M,  459,  46S,  1646,  1529. 
Quarta,  Kisel,  WaU.,  lOa,  1717.     Quarta,  Kiesel,  öerai. 

EhoiTibolie5ral,  and  for  the  most  part  hemihedral  to  the  rhombohedron 
(or  tetartohedral  to  the  hexaeonal  prism).  Ji  A  Ä=94°  15',  0  A  i?=138'' 
13':  ö=l"0999.  Observed  planes :  (a)  Ji,  -R  (or  -1),  i,  most  frequent,  aa 
in  1.  180-182,  R  and  —1  making  np  the  ordinarj  pyramidal  terminationa, 
and  the  latter  often  distirguiahable  from  JS  in  bemg  the  smaller  planes, 
and  sometim^  in  having  feebler  lustre  or  less  smoothneea ;  the  pyramid 
sometimes  consisting  of  ^  alone  {f.  183) ;  (5)  planes  2-2,  very  common,  but 
only  hemihedrally,  aa  in  f.  186,  and  thim  correaponding  to  the  facea  of  a  double 
three^ided  pyramid ;  (c)  rarious  rhombohedrons  replacing  the  baaal  edgea 
of  the  hexagonal  pyrainid  (aa  4  in  f.  185,  ^,  3,  and  -7,  -1,  in  f.  191,  otliere 
in  f.  192),  3,  4,  heing  the  moat  common  ;  alao  the  rhombohedron  -\  replac- 
ing the  edees  B/E  (f.  191,  193,  a  rongh  plane,  as  UBual) ;  alao,  among 
other  rhombohedrons,  -|,  ^,  ^,  2,  6,  7, 10,  and  the  same  in  the  negative  aeriea, 
besides  50  othera ;  {d)  varioua  trapezohedral  forme,  eituated  obuquely  ahout 
the  anglea  of  the  pyramids,  Vike  6-f  in  f.  190,  and  others  in  f.  192,  193,  the 
planes  gyroidal  or  plamhed/fcbl  in  position,  and  inclining  npward  toward 
the  right  or  left,  and  thua  beiug  either  right-handed  as  in  f.  192,  or  left- 
handed  as  in  f.  190 ;  and  r^ain  occumng  occaaionally  on  each  solid  angle 
(as  in  f.  190),  in  which  caae  they  are  hmmhed^al  (12  ont  of  the  normal  24) ; 
or,  as  is  generally  the  faet,  only  on  the  altemate  solid  anglea  (aa  in  f.  192), 
when  they  are  teta/rtohedrdl :  or,  more  rarely,  right-hanaed  on  one  solid 
angle,  and  left-handed  on  the  next,  another  kind  of  hemihedral  form ; 
among  them,  in  the  zone  Ä :  2-3  ;  »,  or  -1  ;  2-2  :  i,  -there  are  hdow  2-2 
(f.  193)  the  foi-ma  34,  4-1  (ö'  f.  192),  64  (f.  190,  and  o'"  f.  192),  12-H,  etc., 
'  :i  ..  ^  r,  o  .   ,  .   »  i   o  o   B  »  /,.  -.r-cv.   _..    .  /^j  ofliertra- 


and  manj  others ;  ö&we  2-2,  |-f ,  ff,  |-|.  H>  fi  (f- 1^3),  etc. ;  U 
pezohedrons  beveUing  the  ohtuse  edgea  of  the  rhombohedron  M, 


J-|,  1-5,  etc. ;  also  (jr )  many  trapezohcdrons  in  other  positiona ;  the  total 
nuraber  of  different  forma  over  175. 


thet   '  ' 


A  »=164  43 
A  2=168  31 
A  3=165  18 
A  3-2=142  2 
JA  3-4=154 


A6-(=167°69'  iSA-1,  ov.  i,=103°34'. 

A8-i=in8  -SA-l,  adi.,=133  44. 

A13-y=n4  39  UM,  m.  2-2,=113  8. 

Aft,  OT.  2-2,=125  28  .ffiA2-2=15ie. 

A|-f,  ov.  2-2,=118  7  -??A3=155  59. 

Ai=120  ÄA  4=162  66. 


A4-J=16131  iA«-f=l'n33  .fflA5-|=176  1. 

Cleavago :  -ß,  -1,  and  *  very  indiBtinet :  Bometimes  effected  by  pluiigirs 
a  heatcd  cryetal  in  cold  water.     Crjstals  either  yeiy  Short,  or  very  much 
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elongated,  sometimea  fine  acicular ;  usually  implanted  by  one  exti'emity  of 
Üiepriam;  occasionally  twisted  or  bent  (f.  195).  Prismatic  faces*com- 
monly  Btriated  horizontally  (f.  189, 195, 196),  and  thos  distinguishalDle,  in 
diBtorted  ci'jstals,  from  the  pyramidal.  Cryatala  often  grouped  by  juxtapo- 
sitioii,  not  proper  twine.  Frequently  in  radiated  maeses  wiÜi  a  surface  of 
pyramids,  or  in  druaes  liaving  a  ßnriace  of  pyramide  or  ßhort  crystals. 

Twins  :  1.  Composition-face,  the  basal  plane  0\  Boraetimes  (a)  revolu- 
tion-twins,  or  Buch  as  correspond  to  a  eimple  revolution  of  one-half  (made 
by  seetion  parallel  to  the  base),  60°  or  180"  to  the  right  or  left,  bringing  It 
above  into  the  same  vertical  line  with  B,  below,  and  revolving  otlier  planes  in 
a  like  manner  (in  f.  193  it  would  eaiTy  half  the  gyroidal  planes  to  the  next 
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edge  of  the  prism,  and  half  the  tevelled  edge  to  the  place  of  tliese  planes), 
Yery  generally  (b)  pmetration-twms^  the  forms  not  corresponding  to  a  reg- 
ulär revolution,  but  to  an  irregulär  interpenetratioo  of  unüke  parta  of  the 
crystal,  making  -1  to  be  distnbuted  in  irregulär  aieia 
OTer  R,  and  bo  also  ß  over  —1,  with  a  similar  inegiüar 
distribution  of  otber  planes,  as  illustrated  in  f  1*^0,  m 
which  tbe  unshaded  parts  of  tbe  pyramidal  feces  are  E, 
and  the  ehaded  parts  are  -1 ;  ciystals  of  quai-tz  not 
thus  compounded  in  eome  part  are  of  very  rare  ocom 


Other  twins,  mostly  geuiculating,  as  in  f  187,  ind 
very  rarely  erueiforin  (represented  cmeiform  in  f  107 
in  Order  to  exhibit  the  divergence  of  the  vertical  axee 
[axes  »]  of  the  comhined  crystals,  and  other  relative 
characteristicß) ;  3.  O.-faee  -ff,  or  -1,  f.  197b;  diveie 
ence  of  axee  ^=76"  26'  (because  the  angle  between  axis 
li,  and  a  or  —1,  is  38°  13')  ;  (a)  eimpTy  genicülating 
like  either  half  of  197b  ;  (ö)  a  three-rayed  twin,  eon- 
aisting  of  a  central  cryatal  twinned  to  three  others  by  eaeh  R  of  one  extfem- 
jty,  f  198a,  b.  3,  Oonipoaition  between  R  (or  -1)  and  a  face  of  the  prism, 
i,  f.  197a  ;  diveraenee  of  axes  «=33°  13'.  4,  C.-face  -JA,  f.  197o  ;  diverg- 
ence of  axes  115    10'  (angle  between  axis  a  and  face  of  ^R  being  57°  35  ; 


obseiTed  only  in  aimple  twins.  5.  C.-face  1-2,  or  plane  troncating  edge  of 
pyramid  between  B  and  -1  (a  mode  of  twinning  that  belongs  rather  to  the 
true  hexi^onal  System  than  to  the  rhombohearal,  and  ahowing  that  the 
rhomboliedral  character  ia  often  ciTstallogenically  bnt  feebly  dominant  in 
the  speci^),  illustrated  in  f.  187  and  197b  ;  divergence  of  axes  0=84"  44' 
(because  the  angle  between  axis  a  and  the  pyramidal  edge  is  42°  17'); 
observed  in  genicülating  or  juxtaposition  twina  like  f.  187,  and  either  half 
of  195e  ;  there  are  two  tinds,  one  (a)  in  which  facea  R  we  correapondent 
in  Position  in  the  two  parts ;  (5)  in  which  they  are  not  so.  6.  Oomposition 
between  the  plane  truncating  edge  of  pyramid  (or  1-2)  and  that  truncating 
edge  of  prism  (or  i-2),  f.  197d  ;  angle  oi  divergence  42°  17', 

Massive ;  coarse  or  fine  granulär  to  flint-like  or  crypto-erystaliine.  Some- 
times  mammillary,  stalactitic,  and  in  concretionary  torms, 

H.=7.  G.=2-5— 2-8;  2-6413— 2-6541,Beiidant;2-tS63,Deville.  Lnstre 
vitreous,  sometim^  incliiiing  to  resinous ;  epleudent — nearly  duU.  Oolor- 
leas  when  pure ;  often  various  shades  of  yellow,  red,  brown,  green,  blue, 
black.     Streak  white,  of  pure  varietiea ;  if  impure,  often  the  same  aa  the 
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color,  but  much  paler.  Transparent — opaque.  Fracture  perfeet  conchoi- 
dal — snteonchoiaal.  Tough— brittle— friable,  Polarization  circxilar,  there 
being  a  colored  centre  instead  of  a  central  cross,  and  the  rings  of  coloi 
aromid  enlarging  as  the  analyzer  ia  tumed  to  the  right  in  right-handed  crys- 
tals  (f.  192),  or  left  in  left-handed  (f.  190) ;  and  colored  spirals  are  seen, 
whieh  rotate  to  the  right  or  left,  when  the  incident  liglit  and  emergent 
light  ai'e  polarized,  one  eireularly  and  the  other  plane. 

Por  observii^  the  polarizaWcm,  plates  of  the  crystal  are  cnt  at  rigit  ai^Iea  to  täie  aiis.  In 
twins  tlie  compoaent  parta  may  lie  both  ligit-handeii  or  lioth  laflrhanded  (as  iQ  thoae  of  Dauphiny 
and  the  Swias  A3ps) ;  or  one  may  be  of  one  kind  aad  the  other  of  tiie  other.  Moreover,  aucces- 
aivB  layers  of  deposition  (made  as  the  eryatal  went  oo  enlai^ng,  and  often  exceedir^ly  thio)  are 
someHmeB  altemately  :%ht  and  left-handed,  ahowing  a  oonstont  oacUlation  of  polatily  in  the  courae 
of  ita  formatJon ;  and,  when  this  is  the  oase,  and  the  layers  are  regnlm;  cross-sections,  esamined 
by  polarized  light,  eshibit  a,  dmsioD.  more  or  less  perfact,  into  sectora  of  1  iO°,  parahel  to  the 
place  H,  or  into  seotors  of  60°.  If  the  layers  are  of  unequal  Ihickneaa,  there  are  broad  areas  of 
Dolors  wilhont  aectors.  In  f.  199  (by  Deaeloizeans,  from  a  eryatal  from  the  Dept  of  tho  Aude),  half 
ofeachsoeoro  faO  arghtlacded  and  tiieother  halfleft(aa  ahownbythe  arrows),andthedark 
raduaren    tral  1  in  a  i  roduce  1  by  Ihe  OTerlapping  of  layers  of  the  twokinds.     In  f.  20u,  öom  a 

im  20n 


cry^til  of  amethyst  (i  so  by  Deoclo  zea  s),  the  alternafe  white  and  black  lines  in  eachbanäedsector 
are  due  to  alternate  iight  and  left  handed  layera,  parallel  to  R.  Tho  fact  of  a  ebucture  in  layers 
U  easily  made  manifeat  by  meana  of  fluoric  aeid,  it  oorroding  ancceasive  layera  unequally.  The 
asteriated  ml^rnal  siracture  ia  often  apparent  in  an  aateriated  artangenient  of  ahadea  of  color  or 
of  degrees  of  tranaparency.  Biaxiai  polarizatim  is  sometimes  a  eonsequenoe  of  the  composita 
etructure  (aa  in  cryatala  from  Euba,  near  Schemnitz). 

In  orystals,  the  planea  ß  and  —  1,  when  not  diatii^iiahable  by  different  degrees  of  lustre, 
amoothnesa,  or  atriation,  may  be  by  etehing  with  fluoric  aoid,  thia  process  going  on  unequally  in 
Ihe  two  direotiona  and  prodndng  a  differeuee  of  aurthoe,  besideB  often  developing  the  layera  that 
were  auperimpoaed  in  the  growui  of  Ihe  eryatal,  alluded  to  aboye, 

Por  papers  on  cryat.  of  quartz,  see  Weiea,  Mag.  Gtea.  cat.  Tr.,  Berlin,  vii.  1G3;  IMdinger, 
Erewster's  X,  L  322,  L824;  G.  Eoae,  Ber.  Ai.  München,  1844,  Pogg-,  liü.  325.  Deacloizeaus, 
Mein.  CriEt.  Quarta,  Ann.  Ch.  Phys.,  xlv.  129,  1855,  and  Moni.  Aoad.  M,  xv.  iOi,  4to,  1858;  Q. 
Sella,  B.  Acad.  SoL  Torino,  8to,  1856,  and  Studii  Min.  Sarda,  4to,  Tormo,  1856;  Webaliy,  Bc^g., 
scis.  296,  1856,  ZS.  G.,  I?ii.  348,  1865;  Lang,  P<^.,  o.  351,  1857;  Hessenbei^,  Min.  Hot-,  i  11, 
iL  3.  Jenzsoh,  Pogg.,  oxxx.  597,  from  whom  Ggs.  195A — J  are  taken.  P,  Leydolt  on  the  struc- 
ture  of  quartz  cryatals  ss  developed  by  meana  of  fluoric  aeid,  Ber.  Ak.  Wien,  xy.  59,  1856. 

Comp.— Pure  Silicat  or  Öi— Oxygen  5S'S3,  silioon  46S7=100.  In  massive  varietJes.  Ölten 
miied  with  a  litße  opsd-ailica.  Impure  varietiea  contain  03yd  of  iron,  carbonste  of  lime,  day, 
Hand  and  various  minerals.  Qnartz-alhca  has  been  aupposed  to  be  insoluble  in  a  bot  Solution  ot 
potaah,  and  to  be  thas  diatinguiahable  from  opal-silioa.  Eut  ainoe  the  inTeetigationa  of  Baramels- 
borg(Pogg.,  esii.  m)it  has  been  queationedwhether  ina  very  finely  dlTided  atate, and  especially 
BU(Ä  as  ooastitntea  the  compact  (cryptocryatnUine)  chalaedony  or  flint,  it  ia  not  more  or  lesa 
Boluble.  Rammelabei^  aubjecl«d  a  nmnber  of  kinda  of  qaarte  to.  the  action  of  a  hot  potash 
solntion,  and  the  followiug  are  part  of  hia  results  |  under  ign.  and  S  the  M(ü  loaa  ia  giveo,  naÜ 
then,  in  hrackota,  the  pari  from  clrying  over  äulphuric  aeid: 
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loas  hy  ^n.  aad  8.  Dissolved  hj  potasli. 

Titrßoua  massive  «juartz,  Quorbadi  0'21  5     — 1  15  p.  c 

Gray  liornatone,  Sohneaberg  2-35  [0-45]  12-82— 15  " 

Agate,  Saxony,  O.  2-l)61  0-39         [OlS'  243  " 

Chaloedony,  Faros,  G,  2  624  0-59       [0-2l1  l-i  —20*1      " 

"  Hungary,  G.  2  503  2-60         h-lT]  23     — S3-88     " 

Chrysoprase.  Silesia,  Q-.  2-035  1'8K  0-5S'  T-36 — 50-59     " 

mint,  G.  2-62,  3-63  1-40  [0'20]  20  2  —13-4,       " 

From  the  higli  epecifle  gravity  of  kinds  affording  a  lai^e  pereectag 
that  the  aoluble  ^ca  ia  not  all  emorphons  or  opal-silica.  JenzBch  h 
49T)  that  there  ia  a  second  modification  of  amorphoua  silica,  diatioct  öom  opal,  and  hitherto 
unrecognized  (eee  nnder  Opal),  having  G.=2-6,  hke  quartz.  Tbis  suggestä  an  esplaoation  of  tlie 
above.  Bnt  the  hyalite  variety  of  opM,  havir^  0.  =  2-185,  gave  EammelEberg  9-6  to  19-9  p.  e  of 
insol-able  siliea.  To  esplain  thia  faet  by  the  same  toethod  etil!  another  modiSeation  of  silica  woald 
be  required — an  insoluble  kind,  having  the  low  apeeifio  gravily  of  opaL 

Pyr.,  etc. — B.B.  alone  unalterecL  With  soda  dissolves  with  effervescenee ,  unacled  upon  by 
Salt  of  pluDsphoms.    Solable  only  in  fluohydrie  aoid 

Var. — 1.  Crystalliaed  (phenocrystalline),  vitreooa  m.  lustre  2  Thnt-hke  massive,  or  crypto- 
crystaüline.  The  firet  divifliou  inclndes  bH  ocdinary  vitreous  quartz,  whether  having  (.rystalliüe 
faces  or  not.  The  variotiea  under  the  second  are  m  geaeral  acted  npon  somewnat  mnre  by 
atbritioQ,  and  by  übemical  agents,  aa  fluorio  adö,  than  those  of  the  ßfst  In  Jl  kmds  made  iip 
of  layers,  as  agate,  snocesBive  layers  are  unequally  erodcd. 

A,    PnESOOBySTALLTKE   OB  ViTBEOUS  TAEIBTIES 

1.  Ordmary  GrysiaUized ;  Bock  CrysIaL  Colorless  quartz,  or  neariy  sn,  whdöier  in  diatinet  aiys- 
tals  or  not.  (a)  Begnlar  cfystals,  or  limpid  quartz ,  (ft)  right-handed  crystals ,  {(■)  leß-handed ; 
(d)  cavernona  cryst^,  having  deep  cavities  parallel  to  the  fac^s — oecasioned  by  the  interferenoo 
of  impurities  during  their  formation ;  (e)  oap-quartE,  made  up  of  separable  layers  or  capa,  due  ta 
tho  deposit  of  alittle  olsiyey  material  at  intervala  in  the  prograssof  the  CTystd;  (/)  drusy  quarta, . 
a  crust  of  amall  or  mbute  quartz  cryatals ;  {g)  radisied  quarla,  pften  separable  into  radiated  parta 
liaving  pyramidal  termiaatioos;  (Ä)  Qbroua,  rajely  delicately  so,  as  a  kind  from  Orange  river,  near 
Oapo  of  Good  Hope. 

2.  Aslenaied;  Slar-qaiwiz  {Stera-t[uarta  Germ,.).  Oantaining  -within  the  crvstal  whti^h.  or 
colored  radiations  along  the  diametral  planes.  Part  if  not  all  asterlated  quartz  la  astei  iited  in 
polarization,  as  above  descriljed. 

3.  Ämfilhyalime ;  Ämelhysl  (AjirSim-ot  rAeopfer.,  etc.).  Olear  purple,  or  blniah  violet  The  color 
is  Bupposed  to  be  due  to  manganeae.  Bnt  Heinta  obtdned  in  an  analysii  of  a  Braziiiao  ^pecunen, 
besides  silica,  O-olal  oiyd  of  iron,  0-6236  lime,  0-0133  magnesia,  and  0  0418  aod-i  and  he  con 
siders  the  eolor  owii^  to  a  Compound  of  iron  and  soda.  The  stmoture  is  coiaposite,  aa  illnitrated 
in  f.  199,  20O,  and  the  ahado  of  violet  is  usiuJly  deepeat  parallel  to  tha  planaa  B 

4.  Böse,  ßose-red  or  pink,  bat  becoming  paler  on  exposure.  Common  massive,  and  then 
nauaUy  much  craclted,  Lustre  aometimes  a  little  greasy.  Fuchs  atat«s  tiiat  the  color  is  doe  lo 
titanio  aiäd;  he  found  1  to  IJ  p.  c  in  specimens  ü-om  Eabenstein,  near  Bodenmaia  It  may 
come  in  pari  from  mangaiiese.  ' 

5.  TelloiB ;  Fadse  Topoz.  Tellow  and  pellucdd,  or  nearly  so ;  resembling  some-w-hat  yellow  topaz, 
tut  Vary  different  in  orystallization  and  in  absence  of  deavage. 

6.  Sinoby,  Oairtigoria  Stons  (Mormorion  Pub.,  xiiviL  63),  Smoky  yellow  to  amokybrown, 
and  often  transparent;  but  varying  to  tarownish-blacfc,  and  than  nearly  opaque  m  thick  eryst-üs 
The  color  is  pcobably  due  to  tüänio  acid,  aa  crystals  oontalning  rntile  are  nsuaJIy  smoky  Oalled 
cayragorins  from  the  locaÜty  at  Oaimgonim,  S.W,  of  Banff,  in  Scotland. 

7.  MiSq/.    ililk-wiute  and  nearly  opaque.    Lustre  oflen  greaay,  snd  than  called  greasy  querta 

8.  Sidenle,  or  SanipMre-guarls.  Of  indigo  or  Berlin-blue  color;  a  variety  oecuiring  in  an 
impure  limestona  at  Gollitig  in  Salbiburg. 

"  "  nüic  Oontalning  within  acicnlar  oryatala  of  other  minerala.  These  adcnlar  eryatala 
ammonly  (o)  mWö,  the  minerol  callad  from  such  apecimena  sagenite  (fr.  ouyni-n,  a  net)  by 
re  (see  under  Eütilb).  They  may  ilso  be  (t) Maek  tourmaline ;  (qjgöthito;  (!i)säbnite; 
is;  (/)  aotinolite;  (9)  hornblende;  (k)  epidote. 

10.  Cal's  Eye  (Katzenauge  Oerm.,  CEil  de  Ohat  Fr.).  Bihibitii^  opalescenee,  but  without  pria- 
matic  colors,  espeoially  when  out  e»  cdboohon,  an  effect  due  to  Obres  of  asbeatua. 

1 1.  AveiiiuTine.    Spangied  irith  soalea  of  mica  or  other  mineral, 

12.  iTiipwre  from  Sie  presence  of  disUnei  mijimUs  diatributed  denssly  through  Öie  masa.  The 
inore  comnion  kinds  are  tboae  in  whioh  the  impurities  are:  (o)  fermginow,  eiöier  red  or  yellow 
osyd  of  iron;  (6)  cMorilic,  some  kind  of  chlorita;  (o)  aoiiiwlitic;  (d)  micooeoiis;  (e)  0/, 

13 
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.194  OXTGEN   COMPOUNDS. 

Qnartz  orystals  also  occur  penetrated  by  various  mmerals,  aa  topaz,  corundum,  chiysobeiyl, 
garnet,  different  speeies  of  Wie  tombiende  and  pjrosene  groups,  kyanite,  zeolileB,  calcite  and 
other  oarbonates,  tutUe,  stibnite,  hematite,  göthite,  magnelite,  fiuorite,  gold,  ailver,  anthracite, 
cta  As  quarta  las  been  orystaüized  throi^h  the  aid  of  bot  waters  or  of  ateara  in  all  ages  down 
to  the  preaenlj  and  is  the  most  common  ingredient  of  rocks,  there  ia  good  raason  why  it  ahouM 
be  found  täus  the  enTeloper  of  Otter  crystals. 

13.  Gonlamiag  ligmds  in  caniH^.  Theae  liquida  ate  Been  to  moTe  with  the  ehange  of  position 
of  the  crysts],  provided  an  air-bubble  be  preaent  in  the  cavity;  fJiey  may  ba  dotected  also  bj  the 
Tefraction  of  Üght.  The  liquid  ia  either  water  (pnre,  or  a  mineral  Solution],  or  Borna  petroloum-like 
er  other  Compound,     (See  p.  761.) 

B.     GHYPTOOBTSTALLINE   TAElETriES. 

1.  Ohakedmy  {Murrhina  Plin.,  ssxyii.  1.  loiirn  pt.  TheopTs-,  laapis  pt.  PÄi.,  ixxvii,  37 
Murrhina,  G^in.  Chalcedonius,  Agric^  466,  154-6,  Ohalcedon,  Achates  vii  pellncida,  nebiilosa, 
colore  griseo  mixta,  Wall.,  83,  1141,  Caleedoine  Fr.).  Having  the  lustre  neaily  of  war,  and 
either  transparent  or  translncent  Color  wliile,  grayisb,  pale-browQ  lo  darlt-brown,  blact ; 
tendoD-coIor  commoa ;  aometimes  delicate  lilue.    Also  of  otber  simdes,  tmd  then  baviag  other 

Oftea  maBimillacy,  botryoidal,  stalactiläo,  and  oeaurring  linitig  or  filling  ca-ritiea  in  rooka.  It 
ie  troe  quarts,  with  aome  dUaeminated  ojtfd-quarta.  A  gray  clialoedony  ftom  Hungary  afforded 
Bedtenbacher  (Eamm.  Min.  Ch.,  lOOJ)  Si  98-87,  Pe  0-53,  Oaö  0-e2=10{|-03. 

a.  Ca/rneUam,  ffii.i,S,ov  Theopltr.  Sarda  JPHn.,  xxsvii  23,  id.=  öerm.  Carneol,  Agric.,  468,  1546. 
Oameol,  A^ates  fere  pellucida,  colore  rubescente,  Wöü,,  82,  1147.  CornaliEe  Fr.).  A  olear  red 
chaieedony,  pale  to  deep  in  ehade;  aJso  brownish-red  to  brown,  the  lattec  kind  (Sardoine  Fr.) 
reddiBh-brown  by  transmitted  ligLt. 

Heinta  found  that  the  red  color  was  due  to  03yd  of  icon,  obtäning  in  an  analysifi  Pe  0050  p.  a,, 
äl  0'081,  Mg  0-028,  £  OMlOiS,  Sa  0'075.     It  haa  been  suppoaed  to  be  of  oi^anie  origin. 

8.  Ckryacprase.  (not  C3hi7Soprasus  antlq.).  An  apple-green  ohaloedony,  the  color  due  to  üie 
preaenCBof  OiydofnickeL  Klaproth  foimd  m  that  of  Sileaia  (Beitr.,  ü.  127)  Si  SG'ie,  älO'OS,  ¥e 
0-08,  Si  1-0,  Ca  0-83,  fl  1-85  =  100;  and  Eammalabej^,  in  the  aame  (P<^g.,  cai.  188),  Si  97'O0, 
Se,  S"i  0-41,  Öa,  Äg  0-Bi,  fl  2-(i8. 

4.  Prase.  Tranaluceut  and  dull  leek-gteen;  ao  named  from  irpödoi',  a  leek,  Alwaya  regardad  aa 
aatone  of  little  value.  The  name  ia  also  givan  to  ci-jetalline  quarta  of  the  aame  color.  "Tilioria 
eat  turbie  Praaius,"  aajs  Pliny. 

5.  Plasma  (Ißapia  pt  Plin,,  ixxtÜ.  37).  Rather  bright^jean  to  laek-green,  aod  also  sometimes 
nearly  emer^d-green,  and  anbtransluoent  or  feebly  ttauslncent ;  aometimea  dotted  with  white. 

Helio^vpe,  or  Blood-eUrm,  is  the  same  sloue  essentially,  with  amall  spota  of  red  Jasper,  looklng 
lika  drops  of  blood. 

The  laspia,  or  Jasper  of  the  andenta,  was  a  setnitransparent  or  translucont  stone,  and  indnäed 
In  Pliny's  time  ali  bi^ht-eolored  chaieedony  eioepting  the  carneliau  (Sard).  He  gives  apedal 
promlnenoe  to  aky-blue  and  green,  and  mentjons  also  a  ahade  of  pnrple  (the  color  of  Uie  best,  he 
saya),  a  rose  oolor,  the  color  of  the  moming  sky  in  antumn,  sea-green,  terebanthiue  color  (yellow 
tike  turpentine,  aa  interpreted  by  King),  emoke-color  (bis  capmßB),  etc. ;  but  in  general  tliere  is  a 
tii^  of  blue,  whatever  the  sliade.  Xhe  green  kinda  maj  hai^  been  chryaopraae  or  plaama;  or 
perhaps  a  variety  of  jade,  a  slone  known  in  Europa  sinoe  the  Stone  age.  The  green,  with  a  line 
runniug  through  it  tMonogrammos),  may  have  been  plaama,  or  jade,  with  a  narrow  seam  of 
white  quariz. 

Pliny'a  Frasins,  Epotted  with  red,  was  our  heliotrope ;  hia  BeUairope  (xssviL  60)  was  a  leek- 
gceen  atone  (praae  or  plaama)  veined  with  Mood-red  ( Jasper) ;  and  tha  jaaper  was  so  abundant 
a  part  aa  to  give  a  genertJ.  ted  reflection  to  the  whole  when  it  waa  put  in  water  in  the  face  of  tlie 
San,  whenoe  the  narae  from  SX^o?,  sun,  and  rpirw,  to  tun. 

6.  Agaie  ('Axäriit  [&.  Sioily]  Theophr.  Achates  pt.  FUn.,  xuyü.  B4.  Onyi:  pt.  Plin.,  ib., 
24).  A  yaciegaced  chiJcedony.  The  eoloraare  either  {u)bandedi  or  (ö)  in  douds ;  or()-)duoto 
viaible  impunties. 

n.  Btt/ri&d.  The  banda  are  delicate  paraUet  linea,  of  white,  tendon-like,  waz-Iike,  pale  and  daric 
brown,  and  blaok  coiors,  and  someömeH  bluish  and  other  shades.  They  follow  wasing  or  aigzag 
coursea,  and  are  occaaionahy  concontric  ciroular,  aa  in  the  eye-agate  {Leii£oph3toi!mts  Pün.,  siiyii, 
62,flnd  TTiopJiihalniiis ib.,  11).  The  finetranalucentagatesgraduatedintoeoarseaadopaque kinda. 
The  bands  are  the  edges  of  layers  of  depoaition,  the  agate  having  been  formed  by  a  deposit  of 
ailioa  from  Solutions  iutermittently  supphed,  in  irregulär  cavitiea  in  roefca,  and  deriving  their  con- 
centrio  waying  couraea  fl-om  the  irregularitiea  of  the  w^ls  of  the  cavity.  Aa  the  cavity  cannot 
contain  enongh  of  the  aolution  to  fill  it  with  silica,  an  open  hole  haa  been  aupposed  to  be  retained 
on  ono  side  to  perinit  the  oontjuued  Bupply ;  but  itismora  probable  that  it  passes  through  tha  outer 
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QüAETZ.  195 

laycrg  hy  (smoais,  tha  denser  Eolutioa  outaide  thu3  Bnpplying  siliea  as  fiist  as  it  ia  depoaited  Witt- 
in.  Tha  colora  are  due  to  traces  of  organie  matter,  or  of  oiyds  of  iron,  manganese,  or  titanium, 
aud  largely  to  difioreaces  in  rate  of  depositioa.  The  layor3  differ  in  porosity,  and  therefore  in  tbe 
rate  at  wliioh.  they  are  etclied  by  fluorio  aoid ;  aiid  consequeuüy  tho  etcliing  proceaa  bringa  out 
tlie  differeat  layeis,  and  maliea  eDgravioga  that  will  print  eiact  pictures  of  tbe  sgate.  Owiug  also 
to  tbe  unequal  poroaity,  agatea  may  be  vacied  in  color  by  artifleial  meana. 
A  browu  banded  agate  affordod  Redtenbacher  (Bamm.  Min.  Ch,,  lOOJ)  Si  S8-91,  3Pe  0-72,  Öa  C 

ß.  Irregjäarly  clouded.    The  Mloca  variooa,  aa  in  banded  agate. 

A  whitish  douded  var.  (o)  ia  probably  the  Ls'ococliates  Pliti.  (ß',  Xcmit,  white) ;  (6)  a  wax-eolorcd, 
hia  Cvrachales  (fr.  Cävo,  viaoi),  a  name  tÜat  may  have  been  applied  alao  to  ordiaary  wax-eolored 
chaloedony,  as  the  stoce  was  one  in  little  repnte ;  (c)  a  reddiah,  hia  Sardachatea,  or  cacnelian-agate. 
Tlie  laat  probably  Inoluded  alao  banded  kinda.  Hemachalete  (fr.  if/.™,  Noad)  was  probably  a  true 
light-Mlored  agate,  blocched  with  red  Jasper,  "blushing  with  spots  of  blood,"  aa  Bsya  Solinus 
(King,  p.  207),  of  whioh  there  are  very  beautafui  kinds,  and  not  simple  red  Jasper,  laspashcUea 
muat  have  been  an  agate  in  which.  bluish  and  greeuiah  ahadea  (laapis)  predominated.  Tbeae 
names  aie  gtven  by  Püny  witliout  accompanying  desoripäons. 

y.  Oolora  dae  fe  visäii:  imparüies.  (a)  Mriss-agale,  or  Mocha-sfone,  filled  with  brown  moss-like  or 
dendritic  forms  diatribnted  througb.  the  masa.  (6)  DenAriüc  Ägate,  contaimng  brown  or  black 
dendritic  markings.    Sheae  two  are  the  Dendrachales  Plin.  {tr,  iii'tfiau,  a  ^ee). 

There  ia  also  i,  •AgaHaed  wood:  wood  pewifledwllh  clouded  agate. 

7.  Onyx  ['Orix""  Theophr.  Onyx  pt  [reat  agate,  Stalagmite,  <[.  T.]  Pliik,  siivlL  24)  Like 
agate  in  eonsisting  of  layera  of  different  eolors,  but  Öie  layers  are  in  even  planes,  and  the  banding 
tliorafore  straight,  and  henee  ita  uae  for  cameoa,  the  head  being  out  in  one  color,  and  another 
Bcrving  for  the  baokground.  The  colors  of  the  best  are  perfectiy  weil  deflned,  and  eitlier  white 
and  blaek,  or  white,  brown  and  blaek  altemate. 

8.  San-donyx  (Plia,  usyü.  23).  Lilte  onyx  in  atmoture,  but  iudiides  layers  of  camelian 
(aard)  along  wiüi  others  of  white  or  whitish,  and  brown,  and  aometimea  black  colora. 

9.  AgaM-Ja^er.    An  agate  consisting  of  Jasper  with  veinings  and  cloudinga  of  ehalcedocy. . 

10.  SiKciOMs  Sinter.  Iiregularly  cellular  quactz,  formed  by  deposition  fron  waters  containing 
EQica  or  solubie  Silicates  in  soluüon, 

H.  Ftml  {Saei  pt.  FIm.,  Feaerstein  Germ.).  Somewhat  allied  to  ohalcedony,  bni  more  opaque, 
snd  of  dull  colora,  iis\ially  gray,  smoky-brown,  and  browciah-blaeb,  The  exterior  is  oftenwhiüsh, 
from  misture  with  lime  or  ehalk,  in  which  it  ia  imbedded.  Lustre  barely  giiatenmg,  aubWtreous. 
Brcaka  with  &  deeply  conohoidal  fracture.  and  a  aharp  cuttü^  edge.  The  flint  of  the  ehalte  forma- 
tion  consists  largely  of  Ihe  remains  of  infusoria  (Diatoms),  apor^a,  and  othet  marine  produotions. 
The  siliea  of  flint,  aoeording  to  Pucha,  is  parüy  solubie  siliea.  See  on  tliis  point  p.  394. 
There  is  uauaUy  one  per  cent.  or  ao  of  alumina  and  peroxyd  of  iron,  with  one  or  two  of  water. 
Tho  ooloring  matter  of  the  common  kinda  ia  mostly  carbonaeeona  matter. 

13.  Hornslone  (Silei  pt.,  Plin.,  Horcstain  Germ.),  Reaambles  flint,  but  more  brittle,  the  frac- 
ture moro  splintery.  Ghert  Is  a  term  often  applied  to  hotnatone,  and  to  any  impure  flinty  rock^ 
includingthe  jaapera.  A  grayish chalcedonie homatone from Marienbad  aiforded Kersten bi 90'30, 
M  H-10,  Fe  1-73.  Mg  l-iS,  da  0'94,  Na  and  K  0  70,  S  1-95  (Jahrb.  Min^  1845,  656). 

13.  Sascmte,  Lydian  Siaae,  or  IbucMoize  (Lap'^  Lydius  Flin.,  xrsiit  43,  ?Ba8aniteaM;.,  snvi. 
11).  A  velvet-tdack  silioaous  stona  or  fliuty  Jasper,  uaed  on  aooount  of  its  hardnoaa  and  blaek 
color  for  tryiog  the  purlty  of  the  preoious  metals.  The  color  left  on  the  stone  alter  rubbing  the 
metal  aoross  it  indicates  to  the  experienead  eye  the  aunouut  of  alloy.  It  is  not  splintery  like 
hornstone.  It  pasaes  Into  a  compact,  fissile,  siilceous,  or  flinty  rock,  of  grayish  and  other  colora, 
oalled  ailiceous  alate,  and  also  Fhlhanyle ;  and  Ihen  resembles  ordinary  Jasper  of  grayish  and  other 
shades,  eapeoially  the  banded  Jaspers. 

!4.  Jasper.  Impnre  opaque  colored  quarta.  (a)  Eed  (Hjematilis  FUn.,  xistü.  c.  60,  not  bis 
Hsimatites),  aesquioiyd  of  iron  being  the  ooloring  matter.  (S)  Brownish,  or  ochre  yeäom,  colored 
by  hydrous  sesquioxyd  of  iron,  and  bocomlng  red  whon  so  heated  aa  to  drive  off  iJie  water.  (e) 
Dark  green  and  brownish-green,  (d)  Qrayish-blue.  («)  Blackish  or  browniah-black.  (/)  SIripeä 
or  ribanäjatper  (Bandjaspis  Germ.),  having  the  colora  in  broad  stripes.  ig)  Egypiian  ja^er,  in 
nodules  whidi  ace  zoned  in  brown  and  yellowish  colors. 

PoTC^vajoifper  is  nothing  bat  baked  olay,  and  diffbrs  from  trne  Jasper  in  bei:^  B.B.  fuaiblo  on 
Üie  edgea.  Eed  porphyry,  or  ita  base,  resembles  Jasper,  but  is  also  fusible  on  the  ei^a,  being 
usnally  an  impnre  feldspar. 

0.  Besides  Hie  abovo  there  are  slso:-^ 

1.  Granalar  Quarta,  or  Quarlz-rocle.  A  rock  conslating  of  quarta  graiua  yery  ännly  eompaeted ; 
the  graics  often  hardly  distincC  2.  Quarlmse  Sawiiione.  3.  Quarl^conglome^ais.  A  rodt  made 
of  pebbles  of  qoarta  with  saud.  The  pebblea  sometimes  are  Jasper  and  chalcedony,  and  make  a 
beautilUl  stone  whon  poliahed.    4,  liacolamiie,  or  Flei:ii>le  Statdsbme.    A  fHable  sand-roek,  con- 
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sisting  mainly  oF  quarta  Band,  but  coataiii 
bility  wlion  in  thin  lamiu».    6.  Bulis-siime, 
coarse  diaicedon;. 

6.  Pseiidomarp^ixi/i  Piwwfe.  Quartz  appears  also  under  the  forms  of  man y  of  ihä  mineral  speraes, 
wMch  it  has  taken  tiirougt  either  the  tjtaration  or  replaoemeDt  of  crystala  of  those  species.  The 
iuo3t  comnioii  quartz  peeudomorplis  are  those  of  caloit«,  barite,  flnoiite,  and  siderite.  (a)  Ihbula/r 
qua/rlz  ooosists  of  interseoting  plates  of  quartz,  and  ia  probably  a  reault  of  the  quartz  being  depra- 
itedamoop;  interaeoting  platea  of  otJierminerals,  aabarite.  (ijÄs^fortteof  C.  Tripe  (PWl.  Mag,,  i, 
40,  1927)  Is  a  paendomorph  after  datholite.  (c)  Beckile  Duf.  is  a  pseudomorph  after  coral,  ohaloa- 
donic  in  eharacter,  irom  Devonshire,  England ;  it  cont^na  aome  of  the  carbonate  of  lime  of  tha 
original  eoral  (Ohurdi,  PhlL  Mag.,  iV.  zsiii,  951,  (d)  ßaöei-suotiiiiaqnartawMGhhaaimpreHaiona 
of  cubea  of  fluor,  arising  ötdiu  its  haviog  been  depoaited  ovor  the  orystals.  {e)  Säicified  sfieKsare 
proper  pseudomorphsinquai^B;  they  occar  throngh  many  rock  strata,  lucluding  liraestcmes.  {/) 
Si^toi^ed  wood  ia  quartz  pseudoniorph  after  wood.  The  texture  of  the  original  wood  ia  HBually 
well  retamed,  it  having  baen  fonaad  by  Ihe  deposit  of  silica  from  ita  Solution  in  the  cella  of  the 
wood,  and  flnally  takii^  the  place  of  the  walla  of  the  eella  aa  tha  wood  itsalf  disappeared, 

Pyr,,  ato. — B.B.  unsltered;  with  borax  dissolrea  slowly  to  a  elear  gla  

■with  effervescence ;  unaoted  upon  by  aalt  of  pliospborus,    Inscduhlein 

siightly  acted  upon  by  solutiona  of  fised  cauatio  alkahea,     When  fused  anu  uuuiuu  n  uwjuiücb  opai- 

silica,  haring  G.=2-2, 

Obs, — Quarta  occura  aa  one  of  tho  esaential  conatltuenta  of  granilB,  Syenite,  goeiss,  mioa  Echiat, 
and  many  related  rocka ;  aa  the  principal  constitueat  of  quarte-rock  and  many  aandstonea  ;  as  au 
iinesseiitial  iugredient  ia  some  lraoh3'te,  porphyry,  ete. ;  aa  the  vein-slone  in  various  rodis,  and 
for  a  lai^  pnrt  of  mineral  veins ;  aa  a  foreign  mineral  in  the  cavitiea  of  trap;  baaalt,  aod  relatecl 
rocks,  some  limestones,  eto^  making  geodaa  of  crjatala,  or  of  chalcedony,  agate,  carDeüan,  etc. ; 
aa  imbedded  nodules  or  masaes  Iq  various  limestones,  conätituting  the  fliatof  theclialkfoFination, 
the  homatone  of  othar  limeatonaa — these  nodulea  sometimoa  becoming  continnoua  layers ;  aa 
maaaea  of  Jasper  oocaaionally  in  limeatone.  It  ia  the  prinoipaZ  material  of  the  pebblea  of  gravel 
beds,  and  of  tho  aauda  of  the  sea-shore  and  aand  beds  every  where.  It  ia  reported  by  G,  Rose  aa 
oocurring  in  Öie  mateorite  of  Xiquipulco  (Pogg.,  eail.  1S4). 

SiUca  alao  occura  in  Solution  (but  moatly  as  a  aoluble  alkaline  ailioate)  in  heated  natiu^  waters, 
as  those  of  the  Geysers  of  loelaud,  New  Zealand,  and  California,  and  very  aparingly  in  many  cold 
mineral  watera. 

Switaerland,  Dauphiny,  Piedmont,  the  Oarrara  quarries,  and  numeroua  oiher  foreign  localltäeB, 
afford  fine  apeidmens  of  rocli:  cryatal.  The  moat  beantiful  amethyats  aie  brought  from  India, 
Ceylon,  and  Peraia,  where  they  occur  in  geodea,  .and  as  pebblea;  inferior  apaeimena  oceur  in 
Transylvania,  in  large  erystalline  groups ;  in  the  vichiity  of  Cork,  and  oo  the  ialand  of  May, 
Ireland.  The  foise  iopaa  is  mot  wirfi  in  Brazil.  Eose  qttmiz  ocoura  in  a  vein  of  manganase,  trav- 
ersiug  the  granite  of  Eabenatein,  oear  Zwiesel  in  Bavaria.  Fräse  is  fouud  in  the  iron  minea  of 
Breitenbninn,  near  Schwartaembet^  in  Sasony ;  and  in  Brittany,  naar  Nantes  and  Eennea,  The 
amygdaloidB  of  Iceland  and  tho  Faroe  Islanda,  afford  magtitflcent  apedmena  of  chalcedony;  alao 
Hüetenberg  and  Loben  in  Carinttda,  etc.  Ä  sroalt-Wue  vaiiety,  in  oubical  eryatala  {paeudomorpha 
of  fiuorite),  occurs  at  Treezytan,  in  TranayJvania,  The  flnast  comejijm»  and  agaies  are  foimd  in 
Arabia,  India,  Braaü,  Surinam,  Obeiatein,  and  Sasony.  Sootlaad  aEforda  amaller  but  handsoma 
speoimeas  (Scotch  pebblea),  Okrysoprase,  et  Koaemiitz  in  Sileaia,  AveataHne  quo^lis,  at  Cape  de 
Gata  m  Spain,  Coi's  eye,  in  Ceylon,  the  coaat  of  Malabar,  and  alao  in  the  Harz  and  Bavaria. 
Plasma,  in  India  anil  China,  whenee  it  is  usvlally  brought  in  the  form  of  beada.  Heliotrope,  in 
BiicharLa,  Tartary,  ßiberia,  and  the  Island  of  Bam  in  the  Hebrldes.  Fbird  eiotie,  in  the  ohalk  for- 
mation  of  Menil  Mcmtact,  aear  Paris,  and  in  some  of  the  Cornish  minea.  The  banka  of  tlie  Hila 
afford  the  Bgyptian  Jasper ;  the  atriped  Jasper  is  met  with  in  Sibsria,  Saxony,  and  Devonahire.  A 
yel/oio  ja^er  is  found  at  Vouria,  bay  of  Smyma,  in  a  low  ridge  of  ILmestone,  t«  the  right  of  the 
watering-plaoe,  between  the  hariior  and  the  high  hiUa  back ;  it  is  aasodated  with  opal,  chrjao- 
praae,  and  homatone,  and  theaa  minerala  aeem  to  occupy  in  the  limeatone  the  place  of  homstoue, 
whieh  ia  found  in  Tarioua  parta  of  the  adjoining  coantry,  and  tdao  at  Napoli  di  Eomania  in  Greece. 
The  plaina  of  Argos  are  strewn  with  pebhles  of  red  Jasper,  A  varieiy  of  aaidstone  occurs  in  thin 
layers  at  Villa  Rica,  Braail,  ramarkable  for  ita  flexibility ;  a  ainiüar  jfeeiftfe  sandsiane  ocours  In^the 
North  Carolina  gold  region. 

In  STow  Tork,  quartz  cryatals  are  abimdant  in  HerMmer  Co.,  at  MiddleriUe,  tittle  Palls,  Salia- 
bury,  andNewport,  looae  in  eavities  in  the  Oalaiferoua  aand-rook,  or  imbeddad  in  looao  earth,  and 
Bomeömes,  accordmg  to  Beck,  in  powdered  acthraräte.  Fine  dodecahedral  cryatals,  at  the  beds 
of  apecular  iron  in  Fowler,  Herman,  and  Edwarda,  8t,  Lawrence  Co.  In  Gouverneur,  cryatals, 
with  taurmaline,  eto.,  in  limeatone,  wMch  have  rounded  angles  aa  if  they  had  been  partially  fuaed. 
On  tho  banka  of  Laidlaw  lake,  Eoaaie,  large  icaplanted  crystala.  The  Sterhng  ore  bed,  Antwerp, 
Jeffersou  Co.,  interesting  dodecahedral  cryatals.  i.  m.  B.  of  Warwick,  cryatals  p 
riiombohadral  form,  in  Jasper.     At  Palatina,  Moutgomery  Co.,  crjatala,  having  oi 
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wiüi  the  usual  pyramid,  wMe  the  oUier  is  rounded  and  smoott,  Diamond  Back,  near  Lansing- 
burgh,  anoid  but  poorlocality.  ÄtEUenviUeleadmine,  UlaterCo.,  in  elegant  groups.  At  Diamond 
ialand  and  Diamond  Point,  Lake  Gleoi^e,  quavtz  orystala,  as  in  Herkiaier  Oo.  In  Mass.,  orystals 
wiöi  unnauaJ  modiflcations,  sparingly  at  Üia  Charlestown  syenite  quarrj,  ona  ol"  wMcli  from  Üia 
cabiaet  of  Mr.  J.  E.  Tesehemaclier  is  represented  in  f.  193.  It  haa  tlie  adjacent  planes  2-2  and 
3- J  uneven,  »nd  —4  with  a  triangulär  furrow  but  Sharp  edges ;  tlie  reat  are  luskoaB ;  wlÜi  the  re- 
flectiTe  goniometer,  reflucting  tlie  sun's  rajs,  R  A  §-|=lT5°.  Pelham  and  Chestarfield,  Mass.,  Paris 
and  Perry,  Mo.,  Benton,  K.  H-,  Sbaron,  Vt.,  and  Meadow  Moant,  Md.,  are  otb»r  localities  of  quarta 
urjBtaL  Near  Quebec,  fig.  19!,  and  otber  oiystala  Bimilar.tiuttheinTerae.  At  Chestatfield,  Mass., 
sma]!  unpoUshed  r/iomÖoMroras,  in  granife.  At  Paris,  Me..  handsome  crjstaisof  brownor  smoky 
qiiartz.  In  lai^e  oryatals,  oRen  perfect  and  welghing  several  pounds,  at  Minnesota  mine,  Lake 
Snperior,  oceaslonallj'  enveloped  in  metallic  copper,  as  if  east  around  the  oryatals.  Druey  quartz, 
of  brown,  apple-green,  and  other  tints,  at  KewGine,  Tt.  For  other  looalitiea,  seo  the  catalogue  of 
localities  in  the  Satter  part  of  thia  volume. 

Eose  quarlD,  at  Albany,  and  Paris,  Me.,  Acworßi,  tf.  H.,  "Williamsburg,  Mass.,  Sonthhitry,  Conn., 
and  Port  Henry,  Eaaei  Co.,  S.  T. ;  sBio%  quariz,  at  Goshen,  Mass.,  Eichmond  Co.,  ST.  T.,  etc. ; 
airißthyst,  in  trap,  at  Keweenaw  Poiut,  Ko  bay,  aad  Gai^ntwa,  on  Lake  Supeiior ;  ateo  ia  the 
same  look  at  Bristol,  Bhodo  Island,  and  spaiingly  throughout  the  trap  le^on  of  Massachusetts  and 
Connecticut ;  in  Surry,  How  Hampshire ;  in  Pennsylvania,  in  East  Bradford,  Aston,  Chestsr,  and 
Providence  (ona  fine  crystal  over  7  Iba.  in,  weight),  in  ehester  Co. ;  very  handsome  at  the  Prince 
vein,  Lake  Superior,  but  now  hardiy  obtainable,  as  the  mine  is  not  workel ;  also  very  large  flne 
ecystals,  near  Greensboro,  N.  C.  CrystalliEed  gceen  quartz,  in  tah],  at  Providenoe,  Delaware  Co., 
Penn.;  at  Ellenvilla,  N.  T.,  with  cMorite.  Chalcedony  and  ^ates  of  moderate  beauty,  in  the 
same  trap  region ;  more  abundautiy  about  Laie  Snperior,  the  Mississippi,  and  the  streams  to  the 
WBst ;  at  Natural  Bridge,  Jefferson  Co.,  N.  T. ;  about  the  Willamet,  öolumbia,  and  other  rivera 
in  Oregon ;  abundant  and  beautifiil  on  K.  W.  shore  of  Lake  Superior.  Belmont's  lead  mine,  St  , 
Lawrence  Co.,  'S.  Y.,  has  afforded  good  chalcedony  and  Chrysoprase,  aesodated  with  ealcito,  Eed 
Jasper  is  found  on  Sugar  Loaf  Mt.,  Meüne;  in  pebbles  on  the  banks  of  the  Hudson  at  Troy; 
yellow,  with  chalcedony,  at  Ohester,  Mass. ;  red  and  yellow,  near  Murphy's,  Calaveras  Co.,  Cal. 
Heliotrope  oocupiea  veins  in  slate  at  Bloomüigrove,  Orar^  Co.,  N.  Y. 

Smoky  qnarla  in  lai^e  ciystals,  some  over  lOO  Iba.,  tovo  been  found  on  Paradise  R.,  Nova 
Seotia. 

Quarta  pseudomorphs,  Efter  heiagonal  and  scalenohedral  erystals  of  ealcite  and  eubos  of 
fluoritB,  at  Westhampton,  Mass. ;  affcer  barlte,  probably,  in  Rutherfoid  Oo.,  K.  0.,  often  filled  with 

Quaite  erystals  occasionally  occur  of  enormoua  size.  A  group  in  the  muaenm  of  iJie  nniveraity 
at  Naples  we^hs  nearly  half  a  ton.  A  crystal  belonging  to  Sig.  EafeUi,  of  Milan,  measurea  3J  ft. 
in  length  and  B^  in  eircumference,  and  its  weight  is  esljmated  at  870  Ibs ;  auother  in  Paris  is  3  fL 
in  diameter  and  weighs  8  cwt.  About  ft  cantnry  sinee  a  drusy  cavity  was  opeued  at  Zinken,  whieh 
afforded  1,000  cwt.  of  rock  crystal,  and  atthatearlyporiodbrought  $300,000.  One  cryetaJ  weighed 
800  Ibs.  A  group  from  Moose  Mountain,  Few  Hampshire,  at  Dartraouth  CoUt  ^'c,  we^hs  lil^ 
Ibs.,  and  contaius  48  erystals ;  four  of  them  are  from  5  to  SJ  inchea  in  diameter,  ten  from  4  to  4^ 
inohes.    A  crystal  from  "Waterbury,  Tt.,  2  ft.  long  and  18  inchea  through,  weighs  175  Ibs. 

Several  varieties  of  this  spedes  have  long  beea  employed  in  jewelry.  The  amelkysl  has  alwaya 
beeu  eateemöd  for  its  beauty.  Like  most  other  stoaes,  it  is  less  brilliant  by  candle-light;  it 
appears  to  best  advant^e  when  surroimded  with  pearls  and  set  in  gold.  The  color  of  the  ame- 
thyst  ia  often  irregularly  diffusad,  as  ia  well  described  by  Pliny,  "  ad  viomiam  orystalli  desoendet 
fllbieante  purpurce  defeotu,"  purple,  gradaally  feding  Into  white,  It  was  cailed  amelkysi,  n/iifluoro;, 
on  acoount  of  ita  preteaded  preservative  powors  agMnst  intoiication,  from  u,  nol,  and  jislucu,  io 
itiloxieale.  This  is  not,  however,  the  only  ttmethyst  of  the  andents.  The  violet«olored  sapphire, 
tlie  violet  fluorito  (scalpturis  faoiles,  Plin.,  ea5%  jrtswn),  and  some  other  purple  speeies,  wero 
designated  by  the  same  name ;  and  it  llas  been  supposed  Uiat  garnet  was  also  included. 

Cameos  are  in  general  made  of  onyi,  which  is  well  ütted  for  this  kind  of  miniature  seulpture, 
The  most  noted  of  the  aneient  comeos,  is  thö  Mantuan  vase  at  Brunswidk.  11  was  out  from  a 
Single  stoue,  and  has  the  form  of  a  cream  pot,  about  seven  iachee  high  and  two  and  a  haif  broad ; 
on  ite  outside,  which  is  of  a  brown  color,  there  are  white  and  yellow  groups  of  KÜsed  %urcs, 
represenling  Ceres  and  Triptolemua  in  searoh  of  Proaerpine.  The  Museo  Borbonioo,  at  Naples, 
eontsins  an  onys  measuting  eleven  inchea  by  niue,  reprosenting  the  apotheosia  of  Augustus,  and 
anotlier  eshlbitlng  the  apoSieosis  of  Ptolemy  on  one  side  and  ihe  head  of  Medusa  on  the  other ; 
both  are  splendid  specimens  of  Ihe  art,  and  tlie  former  is  supposed  to  be  the  largest  in  esistenee. 

The  camelian  is  often  rieh  In  oolor,  but  is  too  common  to  be  much  esteenied ;  when  first 
obt^ed  from  the  rock  they  are  usually  gray  or  grayish-red ;  they  receive  their  fine  oobrs  from 
an  exposure  of  several  wecka  to  the  sun's  rays,  and  a  subsequent  heating  in  earthen  pota.  The 
colors  of  agate,  when  indistinet^  may  be  brouglit  out  by  bciling  in  oil,  and  afterward  in  siilphuric 
aeid ;  the  laUer  carbomzas  tlio  oil  absorbed  by  tbo  porous  layers,  and  thus  incraases  the  contrast 
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sf  the  different  colora.  Agate  ia  oftea  Taade  iiito  mortars  for  cheniiool  snd  pharmao6«tical  pre- 
parations,  and,  aceording  fo  Pliny,  it  Was  employsd  ibr  the  aame  purpoae  by  the  phyuiciaiis  of  hiB 
day.  Pliny  also  mentiona  tliat  "  the  best  cauteiy  for  the  human  body  ia  a  ball  of  crystal  acted  on 
bj  the  Bun"  (xixvii.  XO).  Ho  deplorea  the  cxtravagaaee  of  Mb  times,  aa  eshibited  in  the 
eiysisd  drioking  eupa  and  vasea  of  the  wealthy. 

Jasper  admits  of  a  bi'iUiaiLt  polish,  and  ie  oftea  formed  into  vases,  böses,  knife-hacdles,  etc. 
It  ia  also  estenaively  uaed  in  the  manufaeture  of  Florentme  mosaita. 

Qiiartz  ia  diatinjuiahed  by  its  Äardness— secatching  glaaa  witli  fadlity;  infw3iüiiy--noi  fuaing 
before  the.blowpipe ;  in^iMity — not  attaoked  by  water  or  the  aiäds ;  wnoUavcMiiy — one  variety 
beihg  tabular,  but  proper  cleavage  neyer  beii^  diatinoüy  obaerved.  To  theae  charaeteristioa  tho 
action  of  aoda  B.B.  may  be  added. 

Tho  Word  quartz  ia  of  Glsrmaa  provindal  origin,  Agate  is  from  the  name  of  Üie  river  Achates, 
in  Sitaly,  wheuos  apecimena  wore  broiight,  aa  stated  by  Theophrastua. 

Alt.— Pseudoniorpbä  of  pyrite,  tinore,  atannite,  magiietite,  hematite,  and  voltzite,  after  quartz, 
have  beon  met  with. 


232.  OPAIi.    Opalua,  Pffideroa,  FUa.,  xrxyü.  21,  22.    Quartz  resinite  K,  Tr.,  ü.  1801. 

Massive,  amorphous ;  sometimes  amall  renifonn,  stalactitic,  or  large 
tuberöse.     Also  earthy. 

H.=5'5— 6-5,  G-.=l-9— 2-3.  Luatre  vltreous,  frecmently  subviti-eous ; 
often  inclining  to  resinous,  and' sometimes  to  pearly.  Color  white,  yeüow, 
'  red,  brown,  greeii,  gray,  generally  pale ;  dark  colors  ai-ise  fi'om  foreign 
adraixturra ;  sometimes  a  rieh  play  of  eolors,  oi"  different  colore  by  re- 
fracted  and  reflected  light.     Sti-eali  white.    Transpai'ent  to  nearly  opaque. 

Comp. — 8i|  aa  for  quartz,  siKca  being  dimorphous,  the  opal  condition  being  one  of  lower 
d^jroes  of  bardnesa  and  Bpeclflc  grartty,  and,  aa  gensr^y  believed,  of  incapabUity  of  orystalliza- 
üon.  Water  ia  uaually  preaent,  but  it  ia  regatded  as  UDesaential.  It  varies  in  amount  from  2-16 
to  21  p,  c;  or,  moatly,  Gom  3—9  p.  c.=§i+^  fl  to  Bi+^  Jä:(oi-9  Si  +  Sto3  Si+fi).  Opal 
ofteu  coalains  mora  or  leaa  of  quartz  mixed  wltb  it;  and  most  of  the  analyses  are  unsatisfactory, 
because  Ihey  leave  the  amouut  of  the  latter  whoUy  unconaidered;  and  aince  aolubilily  in  a  bot 
Solution  of  cauaüo  potash  is  not  a  dedsive  teat  of  opal,  as  ahown  by  Eamroelsbei^  (Pogg.,  cxiL 
177),noniethodforit3eTaotdeterminationi8known.  (See  p.  192,  underQuAETZ,)  Kcunmelsberg's 
percentage  resulta  are  aa  foUowa;  under  Tbe  heading  ign.  &  §,  Üie  Buni  of  the  I033  by  both  is 
giYen,  and  in  bradkets  tbat  by  drjing  orer  aulphuric  acid  aloue ; 


G-.     G.  after  ign.    Ign.  &  S.  Ingo!, 


(?6i(S«rtte,  loeland  8  E3     [S'ill  4'8  (^Pe) 

Myaliie.  Walsdi  2-1S5  3-38     [0     J  9-7— 19-9 

".    '    ■    "      after  ign.  l-SOI  21-  —45-9 

Moreoyer,  opöcal  oharactera  do  not  afford  deoiaive  distinotions ;  for  Ehrenbei^  has  fonnd  (Ber. 
Ak.  Berlin,  86,  1849,  Eamoi.,  Pogg.,  csü.  1911  that  Üyalile,  affer  ignition  and  before,  and  dwys- 
ijpt-iMe  are  alike  doubly-refracting ;  chakedony  (vom  Faroe  and  semtopal  from  Vallecas,  doubly- 
refracting,  witb  Spots  of  singly-reftaoting;  semiopal  fr.  Grochau  and  JUni,  singly-refractjng,  with 
spota  of  donHy-reßraoÜi^. 

Vax. — 1.  IVecious  Opal,  Eihibits  a  play  of  delicate  eolors,  or,  aa  Pliny  says,  preaeuts  yarions 
refu^nt  Knta  in  saoeesaioo,  refleoting  now  ono  hue  and  now  Miother.  Seldom  larger  tbaa  a 
hazel  nut;  amasa  in  Ibo  Yienna  museum  has  tbe  aize  of  a  man'a  fist  and  weigha  11  oz,,  but  has 
anmerous  fissures,  and  is  not  wholly  ft^e  from  the  matris. 

2.  JJSre-ojra!  (Peueropal,  fr.  Mesioo,  SumSoWi,  Karaten,  Klapr.  Beitr.,  iv.  15G,  1807).  Hyacüitb- 
red  to  honey-yellow  colora,  with  fire-like  refleoüona,  somewhat  iriaed  on  tuming. 

Ü.   Girasol.     Bluiah-white,  tranalucent,  witb  reddish  reflectiona  in  a  br^ht  light. 

4.  Common  Opal.  In  part  tranalucent ;  (a)  milk-white  to  greeniah,  ycBowish,  bMsh ;  (6) 
Besiriropai  (Waohsopal,  Pechopal,  Girm.),  wa«-,  honey-  to  ochre-jellow,  with  a  roainoua  luatre ;  (c) 
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duE  oÜTe-green  ajid  mountaia-^;reBD ;  (iJ)  briek-red.  Inoliides  Semiopal  (Halbopal  Wem.,  'Bergm. 
J.,  ST6,  1189) ;  also  («)  Sydropjiane,  ■wiioh  is  tranaiucent,  wMtisli,  or  light-colored,  adlierea  to  the 
tongae,  and  beoomes  more  traoalucent  or  transpateni;  In  water  {to  whict  the  name,  ftom  üaf, 
witier,  aad  falia,  io  mofe  efetw,  alludes),  a  very  common  quality  of  opal.  (/)  Mrcheriie  (AiiJlhom, 
Wien.  Ztg.  Abendbl,  JuL  11,  1860);  an  orange-yellow  opkl,  oolored  by  orpiment;  G.=2-1T 
Maly  (X  pr.  Gh.,  IeestL  501).     It  is  from  fieittelfeld,  in  Upper  Stjria. 

fi.  Codiolimg  (EasehtschiloQ  o/  Kaiimuäcs  and  Tartars  [=beautiful  stone],  Kasoholoug  Germ. 
Perlmutcer-opal  KarsL,  Tab.,  1808),  Opaqae,  bluisli-whit«,  porcelain-wbita,  pale-yellowiah  or 
redi^h;  oiten  adheres  to  the  tongue,  and  coutdns  a  little  alumina. 

6.   Opal-agale.    Agate-like  in  sfiacture,  but  eonsiating  of  <^al  of  different  ehades  of  color. 

■j.  Menüäe  (Peebatein  de  Menil  Montant  JMwrbre  <fc  Qumt'^t,  J.  de  Phya.,  xni.  319,  1187 ; 
Meuilite  de  Äiusrars,  Delameth.  T.  T.,  ü.  169,  1707.  Lebeiopal  Sm-st,  Tab.,  24,  1300).  lu  oon- 
oretiouary  forma,  tuberöse,  reniform,  etc.,  opaque,  duU  grayisli,  grayiah-brown,  occurring  im- 
bodded  in  a  shaly  ai^pllaceoua  deposlt.    ' 

8.  JiMfHJpoi  (Karat.  Tab.,  26,  1808;  Opal-jasper,  Eiaenopal,  Bansm.,  Handb.,  423,  1813).  Opal 
containing  Bome  jellow  oxyd  of  ironand  otlier  impurities,  and  havlng  the  oolor  of  yellow  jaaper, 
with  the  Instre  of  oommoc  opal 

'    Woeä^opal  (HolE-opal  Gea-mX 
HyalUe  (Hnllerisdies  Q-las  [ 

j.  a,  134,  1812,  Karat.,  Tab^  22,  1800  ;  Gummistein  Bkcmsnb.,  Nat.,"663  ;  aiasopal  Rimism., 
Handb.,  424,  1813).  Clear  as  glass  and  üolorlese,  oonstituüng  globniar  conctetions,  aiid  also 
crusta  with  a  globnkic,  reniform,  botryoWal,  or  stalaotitic  aurfaoe ;  also  paaaing  into  ttanElucenl, 
and.  ■whitiah. 

11.  Moräe,  ßiUceous  SMer  (Kieaelsinter  Germ.;  Sanli,  Tiaggio  al  Montomiata,  Pisa,  1795, 
Crüll'3  Ann.,  ü,  589,  1796;  Thnnson,  J.  de  PhyB.,  xxxhi.  407,  1791,  Breve  Notizia  di  un  Viagpa- 
tore  suUe  Ineroat  8iL  termali  d'Italia,  etc.,  1795,  Crell's  Ann.,  i.  108,  1796,  Bibl.  Brittan,  185, 
1796  {?name  Öorite  here  ^ven);  Pf^.,  Orell's  Ann.,  ii,  539,  1796;  Eeainit«  termi^ino  (7iiri.). 
Includea  tranaluoent  to  opaque,  grayiah,  wMBsh,  or  brownish  incrustations,  poroua  to  firm  in 
texture ;  sometimes  flbrona-Uke  or  fllamenlona,  and,  wheh  ao,  pearly  in  lustre  (theo  called  PearU 
sinier);  fornied  from  the  deoompoation  of  thesEioeunamineralaof  Toloanierocka  aboutfumaroles, 
or  from  the  ailiceona  watera  of  bot  spriiM^s.  It  graduates  at  tinies  into  hyalite.  (a)  Tha  original 
fii»-Üe  (or  pearl-ainter),  as  deaeribed  by  Thomaon,  ocours  in  tufa  in  ÜiB  vidnily  of  Santa  Fiora, 
Italy,  and  alao  on  Isehia,  and  at  the  Solfätara  near  Naplea,  in  globular,  hotryoidal,  and  stalactitio 
concreljons,  pearly  in  lustre.  Thomson  alao  mentiona  (1791)  a  aimilar  inorustation  as  formed 
from  the  bot  watera  of  the  Sasao  lagoona.  It  was  referrad  by  Werner  to  hyalite  in  1816  (Hoff- 
mann). (6)  The  Michaelite  (J.  W,  Webattr,  Am.  J.  SSL,  iü.  391,  1821)  ia  aimilar,  from  the  Island 
of  81  Miohaels,  one  of  the  Azores,  where  it  occura  i[v:Bnow-white  inorustationa,  capillary  or  Sh- 
form  in  stnioture,  pearly  in  lustre,  with  G.=l-866.  (ü)  G^/serä«  (Kieseltuff  (fr.  Gejaera)  fiTiig»-., 
Beitr.,  iL  109,  1797 ;  Qeyairite  Ddamelh.,  Min.,  I8ia ;  Damour,  BulL  G.  Fr.,  1848, 1B7)  ooustitutea 
concretionary  depoaita  abont  *tiio  Iceland  geysers,  preaentit^  white  or  grayiah,  porous,  stalactitio, 
filamentopa,  cauliflower-like  forma;  also  compact-massiye,  and  soaly-massive;  H.— 5;  rarely 
transparent  usually  opaque;  sometimea  falling  to  powder  on  drying  in  the  air. 

12.  Floaisirme  (Quarta  nectique,  K,  Tr..  ü  1801 ;  Sehwimmstein  Genn,.).  In  ligbt  coacretion- 
ary  or  tuberöse  masaes,  white  or  grayiah,  Bometimea  careraoua,  rough  in  fracturo.  So  light, 
orfing  Io  its  spongy  texture,  as  to  float  on  water.  The  concreüona  Bometimea  have  a  flint-lika 
nucleua. 

18.  IHpdliie  (Trippel,  Terra  Tripolitana  (fr.  Tripoli,  in  part).  Wall,  S2,  1747.  Infuaorial  earth ; 
Eergraehl,  Kieaelmahl,  Kieseiguhr,  G^'m.  Parina  foasiläs.  Kaudanite  Sahelal,-  Ann.  Ch,  Phya., 
IIL  xiiT.  B48, 1348).  Formed  from  the  ailiceons  shella  of  Diatoma  and  otber  microacopic  speeiea, 
as  first  made  known  bj  Bhrenberg,  and  occurring  in  deposits,  often  many  milea  in  area,  sither 
unoompacted,  or  modorately  hari.  (al  lafusorifü  Eairih,  or  Eo/rÜiy  JVipoiite,  a  very  fine-grained 
earth  looking  often  like  an  eartbjrchalk,  or  a  clay,  but  harah  to  the  feel,  and  aoratching  glasa 
whan  rubbed  on  it.  (6)  üttTidoniie,  a  kaolin-lika  rariety  ftom  Oeyaaat  near  ßandan,  in  De^t.  Puy 
de  Domo,  and  from  Algiera,  oontaining  9  to  10  p.  o.  of  water.  A  deposit  at  Santa  Flora  in  Tua- 
cauy  waa  mado  knowa  by  Gt.  Fabhroni  in  1794  (Giom.  Pia.-med.  di  D.  Bmngnatelii,  p.  164;  OreÜ's 
Ann.,  iL  199,  1 794 ;  Bargmehl  v.  Santa  Flora  Klaproffi,  Beitt.,  ri.  348).  It  conaiatH  of  a  grayiah- 
white,  loose,  msaly  earth ;  Fabbroni  atates  that  he  made  bricka  of  it  which  would  float  like  thcse 
whioh  Phny  described  as  made  in  Spain  from  a  sort  of  pnmiee-lOce  earth  (isxv.  48),  and  sup- 
poaea  tha  material  the  same.  Ehrenbei^  has  shown  it  to  be  an  infusorial  earth.  (c)  WpöH 
State  (Poliahii^  alate,  Polierachiefer,  Tripelachiefer,  Saugkiesel,  Klebaehiefer,  Germ.\  a  alaly  er 
thinlaminated  varlety,  fragile;  G.=1'909— 2'08.  oiloa  muoh  impure  from  mtiture  with  clay, 
magnesia,  oxyd  of  iron,  eto.  (li)  AiHTMcalciie  (fr.  Bibenstook,  Breith,  Ohai-T  97,  336,  1832)  is  a 
mllk-whita  material,  having  a  hardnesa  of  only  1  to  IJ;  G. =2-114;  it  may  be  a  yariety  of  trij^lite, 
containing  a  little  lime  and  alumina. 

Analyses:  1,  Klaproth  (ßaitr,,  ü.  151);  2,  v,  Kobell  (Ohar,,  252,  1830);  3-S,  Damour  (Bull,  G. 
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rr.,  II.y.I63,  1S48) ;  1, Haproth (1. c, iy,  159);  8,id.(ib., ü.,  ISl);  9, ForohtammerCPogg., snr. 
831);  10,  G.  J.Brii3h(Thia  Mio.,  152,  13S4);  11,  Elaproth(L  o.,  T.  29);  12,  ii  (ib.,  ü.  154);  13, 
Tsohermak  (Ber.  Ak.  Wien,  xiii,  331) ;  14,  Wrightaou  (Aon.  Ch,  Pharm ,  liv.  3SB) ;  16,  Stoote 
(Nose  Beschr.  vulk.,  Foas.,  18);  16,  Forchhammer  (L  c);  11,  18,  Dsmour  (1.  c);  19,  Elaproth 
(L  o.,  ü.  leO) ;  20.  21,  V.  d,  Mark  (Verh.  nafc  Ter,  Bonn,  ix.  1852) ;  22,  Wertheim  (Eomm.  Min.  Ch., 
133);  23,  G.  J,  Brush  (This  Min.,  691,  1850);  24,  .T.  L.  Smilh  (Am.  J.  Sia.,  sv.  435);  25,  Elap- 
roth(l.  c,  iL  165);  26,  21,  E.  Brandt  (No^.  Geb.  Bh.-Westph.,  i.338);  28,  V.  d.  Mark  (Lc); 
29,  E3flproth  (L  c,  ii,  162) ;  30,  Beadaat  (Tr.,  ji.  18). 

3t,  Damoiir  (I.  o.) ;  33,  Sohaffgotach  (Po^.,  IxvüL  147) ;  33,  Dauiour  (I.  o.) :  34,  Buchola  (Gohl. 
X,  i.  202,yiii.n8);  36-38,  Daniour{L  e.);  äa,  E!aproth(l.c);  40,  Eersten  (Schw.  J.,  liyi  25);  41, 
Forchhammer  (Pof^.,  xisy.  331);  42,  43,  3ickell  (Ann.  Ch.  Pharm.,  In,  290);  44,  PaUiaon 
(PhiL  Mag.,  in.  uv.  495);  45,  MaEet  {ib.,  IV.  v.  28B). 

46,  Klaproth  (L  c,  vL  348) ;  41,  48,  Poumet  &  Salyetat  (Ann.  Ch.  Phj^.,  Hl  xsiv.  348) ;  49, 
Baumaim  (Ramm.  Min.  Ch.,  136) ;  50,  E.  Hofitaatitt  (J.  pr.  Ch.,  xc.  461) ;  51,  HanslBiQ  &  Sohulta 
(Ann.  Ch.  Pharm,,  3eT.-292) ;  62,  KiiMmami  (ZS.  nat.  Ver.  Haue,  Tili.  *T8) ;  53,  Klaproth  (L  c, 
V.  112);  64,  55,  BueholE  (Leonh.  Taaeh.,  yi.  5,  8);  58,  Efcrsten  (Freiealeb.  Mag.  Orybt.,  Heft  5): 


£1 


Fe      Öa     fra 


90 
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— =100  Klaproth. 

89-06 

10-94 

— =100  Kobea 

SIC 

^=100  Damour. 

Mexico,  limj>id,  Q.=2-029 

01-12 

^=100  Damour. 

"      choloyanl.  &.=a-024 

89-90 

10-10 

— =100  Damour. 

93-95' 

0-06 

=100Damout. 

Zimapsn,  Mre-ovai 

92-00 

7-15 

0-25 

=100  Klaproth. 

98-15 

[1-OB] 

0-10 

0-10 

=100  Klaproth. 

Faröe,  Fire-opai 

88-13 

7-91 

0-99 

0-49 

0-34    Mg  1-43  =  100  F. 

10 

Georgia,     "      e.=2-07 

91-39 

5-84 

1-40 

Mg  0-9 

2 

=100-05  Bruah. 

11 

Moravifl,  gray 

85 

8» 

3 

1-75 





,0  1,  Bit.  0-S3= 

9908  KlaprotL 

12 

Hubertaburg,  Sydropham 

93-13 

5-25 

1-62 

— =100  Klaproth. 

13 

Thebea, 

8Ö-8 

8-4 

fitg4- 

— =100-1  Tsoh. 

14 

90-2n 

3-73 

4-11 

'0-86 

0-90  0-8080-31  =  101-7 6W. 

15 

82-75 

10-00 

3-BO 

3-Ou 

ÖaO-36 

=99-50  Stucke. 

16 

Faröe,  OacMons 

95-32 

3-47 

0-20 

0-oa 

0-07,SlgO-4=99-58F. 

17 

Icelaud,  Äesinopai,  G.=2-095 

92-03- 

1-97 

— =100  Damour. 

18 

Mexico, 

9B-40 

4-60 

=100  Damour. 

19 

Telkebanya,  " 

9S-5-' 

5-0 

1-0 

=100  Klaproth. 

SO 

Roseaau,  y!i!h.-broiim 

91-82 

B-61 

0-14 

2-!6MgO-l 

0-10=100  Mark. 

21 

w.  exl^oflaat 

89-54 

6-08 

0-31 

4-94 

"  0-n 

— =100  Mark. 

33, 

Meronita,  gnh.-briHBn 

83-73 

11-46 

3-68  Oft  1-6 

— ^,MgO-67  =  101W. 

23 

Tom'lfl,  gyh.-greea,  G.=2-054 

[94-9] 

=100  BruBh. 

Harmanjick,  Benimpal 

92-0 

]5tg3-0 

=99-15  Smith. 

25 

Menil-Montflot,  MenUile 

ll-0'> 

1-0 

0-5 

=98-5  Klaproth. 

26 

Oberknaael,   WooA^ypai 

93-01 

4-13 

012 

0-37 

=99-62  Brandes. 

27 

86-00 

9-97 

0-60 

3-50 

,  So -20 =100-173. 

28 

6-B7 

0-31 

6-53Mg01fl 

=100  Mark. 

29 

Telkebanya'        " 

43-5 

7-5 

41-0 

=98-0  Klaproth. 

:io 

Jasztraba,  Hirag." 

47-81 

13-17 

098 

3809 



— 

=100  Beudant 

2.  5j/ 

aUe,  Boräe  or  SHiosüva  Sink 

Sl.  Wüitsch,  Bohcm.,  Syiaüe 

96-04] 

3-06 









=100  Damour. 

32.        " 

96-B 

30 

0-8 

0-3 

=99-5  SchalTg. 

96-99] 

3-01 

=100  Damour. 

34.  Frankfott^  a.  M.       " 

92-00 

6-33 

=  98-33  Bucholz. 

35.  Azores,  Michaäile 

82-39 

16-35 

1-38 

ir. 

— =100  Webster. 

36.  leelBQd,  Cfeymrile 

81-61 

10-40 

0-1 

0-10 

0-83 

(r.  =100  Damour, 

37.         "            "        gray 

92-69] 

7-41 

— =100  Damour. 

33.         "            "        wMlä 

91-33] 

8-97 

=100  Damour. 

39.          ■' 

1-5 

0-5 

=100  Klaproth. 

40.          '■              " 

94-01 

4-10 

1-10 

=99  31  Karat. 

84-43 

3-07 

1-91 

0-lft 

0-93,  Mg  1-116  Forchh. 

42 

" 

83-26 

4-19 

0-69 

328 

U-29 

0-11 

0-11,  8  2-49=  100  B. 
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Si 

tt 

Sl        i-'e      Öa 

Sa      ß 

43.  Iceland,   Geyserile 

91-56 

5-7S 

1'04      0-18    0-33 

0-ia    0-19,gO-3],MgO-4'l 
=100  Biekell. 

44.  KZeaJand,      "    Q.  =  l-96e         71-S5 

7-68 

9-70      S-72    1-74 

—    — —100-17  PatÜB. 

45. 

94-ao 

3-06 

1'68      0-17     tir. 

0-85°  =99-86  MalleL 

3. 

Tr^olite,  InfiiScrrioX 

Eam,  Floatstme. 

46.  Santa  Kora,  BergmeM 

n% 

12 

5         S        — 

—99  Klaproth. 

4''    CBjssat,  Sa3idaittig 

87 -a 

10  0 

2-00          0-81 

48   Algiers 

80-01) 

9'O0 

1'41      0-55    »-53 

2-00,  räa.  §8-48  =  100  8. 

49   Bilm,  Tr^oMe,  6r  =  lS62 

87-58 

2-04            109 

MeO-30=a9-90Baii. 

5U       ■' 

&0-bO 

10-90 

5-40           0.44 

ir.     0-30,  Mg.  0-43f,  Org. 
1-30=99-08  HoflinanQ. 

51    laaehf Tg,  Kirth 

87-86 

8-43 

0-18      0-73    0'75> 

,Ora.  2-28=100-18  H. 

m    Eb=torf 

9-01 

0-29      0-28    0-16« 

,Äg  CO-09  =  100-64E. 

'lä   Mauritius,  Kifstkuhr 

73-0 

31-0 

2-5         2-5       

=98-0  Klaproth. 

64   Paris,  Q   tm-hiiae  ligl  ter 

04-1) 

5'0 

0-5             .— 

=99-5  Bnnhok. 

5"        '           "        heavier 

BIO 

6-0 

0-25        Mg  ir. 

,-0aÖ20Ü=99-ää  B. 

ob   BibenstOLi,  Miiiaocalc^ie 

86-ßO 

4-00 

2-23      —  OaO-a5 

=99-03  Kerateu. 

iJondonife  of  Salvetat  (anal.  48)  corrosponda  tothe  formnla  Si°  B{=§i  90-9,  II  9'1)  -wliendiiedat 
ie°0.,  aiiilSi'S(=gi95'3,  Ä  4-7)  when  äriod  at  100°  0.  ThepTecious  opal  of  Hungary,  anfdyzed 
by  V.  Kolwll  (anal.  2),  lost  7-5  p.  c.  oa  drying  at  alow  Iieat,  and  the  reatofüie  water,  or8'44p.  c, 
on  ignilJOD. 

Pyr.,  etc. — Tielda  watar.  B.B.  infuaible,  Init  beoomea  opaque.  Some  jellovi'  varieties,  con- 
laining  o^d  of  iron,  tum  red. 

Obs. — OoGurs  fllling  cavitiaa  and  flaaures  or  seama  in  igneous  roeka,  porphyry,  and  aome  metiJ- 
iic  reina.  Also  imbedded,  like  flinti  in  limeatone,  and  sometunea,  lika  otber  quarta  conoretiona, 
iu  arg^llaoeona  beds;  also  fonned  from  the  ailiceous  watera  of  some  hot  Springs;  also  resulting 
liom  tUe  mere  aocumulatioa,  or  acoumulation  and  pactial  Solution  and  solidiScation,  of  tlie  siliceoua 
sbells  of  infuaoria — wliicli  consist  essectiaJIy  of  opal-silioa.  The  last  mentioned  ia  the  probsble 
source  of  tho  opal  of  ümestonas  and  argiilaceoua  beds  (as  it  is  of  ffint  in  the  same  rooka),  and  of 
part  ofthat  ia  igneous  rocks,  It  eü^iats  in  moat  clialcedouy  and  Sint.  Beinglikequartzinori^n, 
it  ia  natural  Äat  the  two  sboald  be  often  mised  together.  Common  opal  and  hyalite  are  producta 
of  tlie  decomposition  of  a  Eonian  cement  at  the  hot  springa  of  Plombiärea  in  France. 

Preeioas  opoi  ocnaca  in  porphyry  at  Czerwemtsa,  near  Kashaii  in  Hungacy,  at  Ptankfort,  and  at 
Gradaa  a  Bios  in  Honduraa.  Jire  opal  oeeurB  at  Zimapaa  in  Ueiioo ;  Farde ;  near  San  Antonio, 
Honduras.  Oormn/m  opoi  is  abundant  at  Teltebanya  in-  Hnngaiy;  neai  Pei;nstein,  Luokau, 
and  Smrezet  in  Moravia;  inBohemia;  at  Kosemütz  in  öilesia ;  Hubertabiirg  in  Saxony ;  StanEel- 
berg  and  Qaegstein  in  Siebei^bii^e ;  Steinheim  near  Hanau;  iu  PatÖe,  Icelaad;  -tb©  Giant'a 
CaasBway,  and  the  Hebrides ;  alao  withia  i  m.  and  to  the  S.W.  of  the  waterii^-pkice  at  Tourla, 
the  barbor  of  Smyrna,  along  with  jeilow  Jasper  and  homstone,  imbedded  ia  a  low  rii^  of  yel- 
lowiah  compact  limeatone ;  of  a  wax-yeilow  and  grayish-j^reen  color,  oocaaionally  white,  at  the 
Giaut's  Cauaeway.  Byrüüe  oceura  in  amygdaloid  at  Schemnila,  Hungtay ;  in  clinkstone  at 
WaJtseh,  Bohemia.  Wood  opal  forms  lai^  trees  in  the  pumice  conglomeralas  of  Saiba,  near  Neu- 
eohl ;  Kremnitz,  Hungary ;  Faröe ;  near  Hobart  Town,  Taamania ;  and  iu  many  other  regions  of 
igneous  roeka. 

Tho  Lnneberg  earth  ooataius  many  aperäea  of  infnsoi-ia,  and  ia  10  to  18  ft,  thiek. 

In  TJ.  S.,  ÄjoKfe  ocoura  sparii^ly  in  N.  York,  at  the  Phillipa  oro  bed,  Pntnam  Co.,  in  thin  eoat- 
inga  on  granite ;  rarely  iu  N.  0.,  Cabamis  Oo.,  with  the  anriferons  qaarta ;  in  Georgia,  in  Burke 
and  Scriveu  Coa,  lining  cavitiea  in  a  siliceoua  shell-roek ;  in  Washii^ton  Co.,  good  fire  opal ;  at 
tbe  Suanna  spring,  Florida,  amall  quantitiea  of  siliceoua  sinter, 

The  predoua  opal,  wheu  large,  and  eihibiting  its  peouliar  play  of  oolora  in  perfection,  is  a  gern 
of  high  value.     It  ia  eut  with  a  convei  surfaee. 

233.  Jbszsohitb. — A  seeMä  modiftoatloa  of  amorphoiis  silioa  ia  mentioned  above  (p.  194)  as 
annonneed  by  G.  Jenzaeh.  The  faots  may  receive  otfior  eiplanation.  Per  the  preaent  the  opals 
Bupposed  to  repreaent  it  may  be  incäuded  under  the  abore  naine.  The  oharacteristio  is  a  apecdfie 
gravily  of  2'0,  like  quartz-aüica,  -while  soluble  in  a  hot  Solution  of  oaustic  potash.  The  kinds  hete 
referred  to  are  a  white  eacbolong  from  HiittenberginOarinthia,G.=;a-591;  from  Hutberg,  near 
Weissig,  in  amygdaloid,  G.=: 2 -63 3— 2-647  ;  from  the  porphyry  of  Eogensbei^,  G.=:2-620  ;  from 
Braail,  6.=2*596.  They  are  generally  associated  with  elialcedony,  and  Jenaacii  regorda  them  as 
a  reault  of  its  alteration. 
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aüa  OXT&KN   COMPOUNDS. 

IL    TERNÄRY   OXYGEN  COMPOUNDS. 

1.    SILICATES. 

A.    ANHYDE0IJ8  SILICATES. 

The  following  ai-e  the  general  subdivisions  of  tlie  Anhydrous  Silicates  : 

I,  EiaiLioATES.     Oxygon  ratio  for  the  bases  and  SiKca  1  ;  2, 

II.  Unibilicates.     Osygeii  ratio  for  the  basos  and  Silica  1  :  1. 

in.  SüBSiLiOATES.  Oxygen  ratio  for  the  bases  and  Silica  1  :  less  than 
1 ;  intBtly  1  :  f ;  but  also  1  :  ^,  and  1  :  f. 

These  subdivisions  are  ^sentially  fche  same  that  were  brought  forward 
in  the  last  edition  of  this  work.  The  section  of  Tersilieates  has,  however, 
djeappeared,  the  species  hitherto  arranged  under  that  head  being  proved  to 
have  no  existenee ;  and  the  few  S^quisilieates,  and  the  Mieaa  and  Feld- 
ßpars,  are  added  to  the  TJnisilicates. 

COTistäution  cmd  J&tiraufcw  of  Silieaies.—ThB  liaaes  in  the  Silicatea  compriKe  varLoiia  elenients 
of  SerieB  L  (aee  p.  3)  in  tlieir  different  stataa  of  oiydation,  pcotoxyd,  Beaquioxyd,  or  deutozyd,  and 
poasiblj  Iritoxyd ;  oamely,  K,  Na,  Li,  Tb,  Cs,  H,  Ba,  Si',  Ca,  Mg,  Ce,  La,  Di,  Fe,  Mn,  Cr,  AI,  tiiid 
rarely  fJso  Zo,  Ni,  Co,  Ti;  aod  in  a  few  oases  boron,  of  Series  IL,  in  Üie  tritosyd  atate.  The  ele- 
raeut  ailicon  is  so  strougly  negative,  that  in  its  oxygeu  combinatlons  all  other  elementa  preaent 
are  relatlvely  basic. 

The  basio  elsmenta  erimnerated,  when  in  the  Bamestate  of  osydation,  are  mutually  replaoeable ; 
and,  aB  the  analyaea  beyond  Qlustrate,  8  or  10  often  occur  in  the  aame  Compound,  combined  either 
in  aimpls,  or  indetermioate,  ratios,  But  whüe  in  general  Uius  replaeing  one  another,  Üiere  ara 
certain  groups,  as,  for  eiample,  the  Feldspar  aad  SeapoUte,  in  wliich  äl  is  not  replaoed  by  Pe, 
nor  Ca,  Sa,  &  bj  Mg,  or  i'e,  ilie  preaenoe  of  the  latter  ingredieate  being  an  irregularity,  snil 
proof  of  miiture  or  alteratlon. 

The  baaio  elements  are  also  mvituaUy  replaceable  when  in  dißerffnl  atatea  of  osydalioa,  under 
the  law  that  parts  eqoal  in  power  of  oombination  with  oxygon  are  equiyalent  or  isomorphous ; 
that  ia,  Sie  rtpladng  power  equais  the  ccmärining  power.  Thua  3  E  O  (=S?  0°),  R'  0',  J  H  0°  (= 
RlO'),fE^O'',IlO°  are  replaceable;  andso  alsoareß'O"  (=2B0),  andEOä;  for  the  baaiu  metat 
is  oombineö  -with  an  equal  amount  of  osygen,  3  aloms  in  Üie  foimer  groap,  and  3  in  the  lattet. 
The  baaio  metals  of  diese  different  osyda  by  tlieiiiselves  repieaent  ao  many  different  States  cor- 
responding  to  the  statoB  of  Oxydation,  and  are  theiefore  equivalenta  in  combination.  Tlie  abore 
formulas,  if  divided  by  3,  become  reduced  to  the  protoxyd  form  B  0,  Rä  0,  E'i  0,  K»  0,  Rs  0,  aid 
6he  erpreBBiona  for  the  different  atatea  of  the  baaic  mctala,  to  R,  R^,  Ri,  R^,  Bi.  The  firat  three 
of  these  statea  have  been  denominated  in  a  nole  to  page  2,  and  in  the  Introduction,  p.  £v,  tbe 
aipha,  hda,  and  gairima  states  ;  the  espresBiona  are  correspondingly  written  »E,  ßR,  yB,  dE,  iE. 
oB  0  eqiiala  B  0,  or  a  protosyd.  So  also  ÖE  0=^  (K'  0^,  or  a  third  of  a  aesquioxyd ;  yß  0= 
iCKO*),  or  half  of  a  deutosyd  i  and  £RO=t(EO^,  or  one-thhrdof  a  ti-itoiyd.  <.B,  ;9E,  yB,  dB, 
sR,  are  mutually  replaceable,  or  eqnivalent  in  aubatitutiocs. 

The  Bisiiicaüs  oome  under  »  siagle  general  formula,  wlnoh  may  either  haye  the  form  Ä,  or  that 
of  B.    The  B  ia  here  dropped,  it  being  unnocoasary. 

A.   (R',  S,  U%  E)  Si'  B.  (R  0,  ßS.  0,  yB  0,  iR  0)  Si 
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SILICATES.  üOd 

Tho  ünisiUcales  have  the  eorrespondmg  formiilß : 

A.  (&',  H,  ti^,  E)"  äi'  B,  (R  0,  Öß  0,  j-ß  0,  iS.  Of  §i 

3  bascs  only  in  a  few  mioerals,  Üieso  goneral  formulaa  für 

.   (ß=,  EjSi'  B.   (SO,  ÖEO)M 

TJnisilicates  (R",  H)  Si'  (RO,  flKOjgi 

If  the  latter  formulaa  (B)  be  multipliecl  by  3,  after  subatitulÖDg  the  valiio  of  ß  K,  thej  becomt 
tha  Qiact  equiTalent  of  the  forniei"  |  but  they  ara  üot  □ecessarily  the  better  for  this  multiplioation, 
becauae  eheroiatry  is  not  yet  able  to  deoide  posltivelj  whether,  in  the  differeat  caaea,  the  multi- 
plier  shonld  not  rather  be  6,  9,  or  some  othar  numbar. 

In  the  new  syslem  of  chemiatry  the  fomiulsa  of  the  BieiKnateB  and  Uaisilioateß,  in  thoir  most 
geceral  form,  are  TOritteu  in  the  foUowJog  maaner,  esaentiaHy,  by  writera  on  the  sabject,  escept 
that  the  letter  R  is  here  used  with  the  Qreek  leltera  io  oxprasa  the  raetal  in  the  differeat  atatea 
of  Oxydation ;  * 

Bisilicatea  Siöl^,  Umsilieates  Si  i^. 

B",  B,  ;3K,  yR  t^  R',  B,  jSK,  jit  J  "^ 


Old  System.  Old  syatem  modifled.  New  syatem. 

Biailicatea  (K",  H)  Si»  (RO,  BB.  0)  Si  Si  ©JönlKK-  ß.  ö^) 

UnisUIcates  (R»  S)=  Si'  (RO,  S^  Of  Si  Sije.KEj.fi,  ßJi), 

By  means  of  fractiona  preBsed  to  the  Ra  or  ils,  the  raüoa  of  the  conatituents  may  be  ej 
as  in  tha  oldor  formulaa. 

The  Sabäücaks  yary  in  formula  aeeordii^  to  the  Tarying  ratioa,  aa  praseated  bayond  (p.  38S). 
The  ouly  ailieales  having  the  baaic  metala  La  the  sesquioiyd  State  alone  ocour  among  tlie  Subaili- 

Beaidea  tha  ailieatea  that  are  obvionaly  Biatliaatea  and  TJnisilicates,  thexe  are  othera  mhidi, 
wliüG  biaüioate  or  unisUicate  in  type,  oonfain  a  aurplus  of  ailica  in  aerial  ratios. 

The  Feldspar  gronp  is  reniarlcable  for  ita  trnity  in  crystallograpMo  and  all  phyaical  eharaetera, 
evlnoing  the  profonndest  iBotypism ;  and  yet  the  oij^en  raUo  fov  the  baaea  and  eilioa  variea  ftoni 
1 :  1  to  1 :  S.  The  faet  that  all  the  essenMal  eharacters  of  a  Feldspar  appear  in  theu-  pecfeotion 
uuder  the  oniailieate  ratio  ahows  that  the  amount  of  siUca  of  s  Unisflioate  is  all  tliat  is  required 
to  malro  a  Mdapar,  and  heaoo  ttiat  the  type  ia  stricUy  imisiMcate ;  and  fiirther,  that  the  eioeas  of 
ailica  must  eiiat  in  the  speeiaa  in  some  State  eonaiatent  with  oonforniity  to  Ihe  uniailicate  type. 
Tlie  amount  of  ailiea  in  the  apedea  of  the  Peldapar  group  inereasea  with  the  inoreasing  proporlion 
of  aSeali  in  the  mineral,  ü'orn  anorthite,  a  Ükisilicaie  iPiWÖiri,  nanally,  tmy  <UkaU,  to  albite  and  orthfy- 
elaee,  literal  Jüsilicaies,  with  the  prolcxyd  basea  solefy  aBcoline. 

Tho  Micas  vary  in  tlie  Same  way,  beir^  nnieilicate  atrictly  in  the  apedea  containing  tiie  least 
slkali,  and  having  a  bigher  proportion  aa  the  allcall  iucreusas,  and  the  highest  in  the  Utbia  micaa, 
in  one  of  wbich  t^e  ratio  ia  I  -.  3.  The  Meionäe  section  of  tlie  Scapoiite  group  ia  m^neioniie  atrictly 
uniBÜicate,  witbout  alkall,  while  mwamiie  has  nrnch  alkali  and  more  ailica  in  propoition  thau 
moionite,  and  nutrioiHe  (which  like  miEzonite  ia  iiardly  diatinguiahable  from  meionite  in  cryatallo- 
graphio  or  phyaieal  etiarnetera)  is  biailicate,  with  the  Äali  oonatituting  muoh  the  lai^er  part  of  the 
prütoiyd  bases.  The  Soapolite  aeetiou  of  the  Scapolite  group  iUuatrates  the  samo  point,  The 
speraalratios  for  this  and  oaoh  of  tha  preceding  groupa  arestatedinthegenecalramarkapraoeding 
the  section  on  tho  Unisilioates. 

Among  BiailieateB,  spo^inene  ia  cloaely  related  to  the  Pjaoxeno  group  in  oryatallization  and 
other  dmractera,  iccluding  the  oxygen  raüo  for  the  basaa  and  ^ea,  although  alnmina  and  lithia 
are  prominent  eonatituente.  Pelalüe  has  the  aame  eryataliization  (aa  ahown  by  DeBcloiaeaux)  and 
tha  aame  eonatituenta  as  apodumene,  and  therefore  is  also  pyroiene-like  in  ita  ftindamental  ohar- 
acteristioa ;  and  yel  it  containa  twioo  the  proportion  of  ailica,  the  oiygen  ratio  for  li,  H,  Si  in 

*  E^  standa  for  2  of  a  mojiad  elament,  aa  potaaaimn,  aodlum,  üthium,  thahiura,  OEaslum,  rnbi- 
dium,  hydcogen,  and  B  for  olher  baaie  oioments,  aa  aiready  espiainad.  See  also  Am,  J,  Sei,  IL 
sliv,  2B2,  361,  and  Introd.,  p.  sv. 
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spoäumenB  being  1:4:  10,  aod  in  petalite  1 ;  i:  30,  a  contreatof  gteatiaterest  in  tliis  conneet  on, 
as  remarked  by  Dweloizeaui.  The  amount  of  ailiea  in  apodumece  ahows  what  is  esaeutial  to  the 
type,  aod  therafore  pijvea  that  botli  ate  essentia%  Biailieates.  It  differa  ürom  petalite  in  that 
tie  protoiyd  baeea  iaolude  a  Ettle  lime  and  protoiyd  of  irOii(aboutone-iHieiflÄ.ofBlltbeprotOiyds, 
from  tbe  ttverage  of  tlie  liest  aualysea,  thoae  of  Eammelsberg,  Hageu,  aud  gmiüi  &,  Brnsh),  whilo 
in  petalite  tbey  aie  purely  alkaliue* 

The  Feldspara,  Mioas,  and  tbe  Meionite  and  Scapolite  gronps  are  examplea  of  a  aiiTplua  of 
Eilica  in  epeoieB  vinder  the  viuisSioate  type,  and  the  Spodumene  group  under  the  biailicate.  In  each 
Öie  alkali  preaent  appeara  to  be  the  determinative  eanse.  The  aucpUis  siliea  above  whattäie  type 
requices  may  have  one  of  tlie  two  foUowiug  conditiona ;  Either  it  may  be  (1 )  pari  bosic  {half  of  it 
under  the  uniaüioate  type,  aud  one-thirdot  it  under  the  biailicate  type);  ot  it  mayba  (2)  allacces- 
sory  siliea.  The  formula  of  albil«,  nuder  Üie  nnisilioate  type,  to  whieh  it  is  shown  above  to  bo- 
long,  would  be  aa  followa,  accordii^  to  Üieae  two  methods : 

Istmeftod       (iJfa»+»SH-i8i^'Si',    or    K|e,||(iNaa+JflAl+fySi), 
2d  metbod        (iS"a=+f  Äl)=  Si'+3  Si,      or    SijÖ.Ki  Fa,+JÄA1)  +  Si0), 

entiro  to  the  aection  of  UnisUioatus ;  and  petalite  to  the  aection  of  Bisillcates.  The  iotermediate 
Hilicatea  are  thus  mostly  dieposed  of  wlthoiit  the  proviaiou  of  otber  secljons.  lolite  haa  the  O 
ratio  foc  basea  and  süioa  of  muscovite  (or  1 ;  1^),  and  ita  eioess  of  siliea  aboTs  that  of  the  Umsil- 
loates  may  be  of  the  same  nature  aa  in  that  specäes.     The  caae  of  nephelite  may  be  aimilar. 

The  liyd/raim  apeües  of  silicatea  are  here  aeparated  &om  die  amhyä/roas,  as  in  other  dlTiaiona  in 
tiie  dasaificatiOQ,  beeauae  lIiB  course  seams  most  oonTement  in  the  preaect  imparfect  state  of 
ohemieal  aeienne.  There  ia  no  criterion  yet  fumished  for  dedding  opön  the  State  of  the  water 
preaent,  wbether  part,  or  all,  or  none,  ia  baaio;  and  nntil  ohemista  have  soaie  meana  of  reaehing 
aafe  condlasiona  oa  thia  poiut,  the  true  relationa  of  ihn  hydroua  aud  anbydrous  apeiäea  cannot  to 
aay  great  estent  be  poaitively  raade  out.  Moreover  there  ia  often  doubt  aa  l«  wliether  the  water 
preaent  is  aimply  h^rometric  and  accidentaJ ;  or  whetlier  it  esista  as  a  resnlt  of  inoipient  or  ad- 
vanced  altetation  of  the  miueral ;  or  whether  it  belonged  to  the  spedea  from  ita  or^;in ;  and 
these  doubta  still  further  complicate  the  subject. 

In  aome  silicatea,  aa  euclaae  for  ezample,  tbe  water  appeara  to  be  ao  plainly  basic  that  fhe 
Bpeoies  have  been  arranged  beyond  with  the  anhydroua ;  and  thia  ia  the  beginning  of  a  final 
diaregard  of  the  diatinction  whieh  will  probably  before  long  be  warrantad. 

In  the  deaoriptions  of  the  ailicatea  beyond,  the  ehemical  fonnnlas  giyen  are  thoae  of  the  old 
System,  as  theae  are  equally  intelligible  to  all  chemiata.  But  in  the  tables  precsding  the  general 
dirialous  of  the  apedes,  the  new  fonnulas  are  introduced  as  well  aa  Ihe  old. 

Notetm  iAe  Hislory  of  Ste  Süicaies.  In  thework  of  the  Swediah  minerali^st  TVallerius,  of  l^iT, 
Silicates  aa  such  are  unrecognized,  aud  the  only  apedes  of  thoae  now  ao  ealled  wMeh  sre  deacribed, 
are  the  gema  that  pasaed  under  the  namea  of  emei-oü,  heryl,  topoa,  hyaamßi,  chrysoliie,  garnd ;  claya 
of  yariona  kinds  aad  namea ;  mica,  tofc,  setpeniine,  amianSius,  cabedas,  f^d^a/r,  and  the  convenient 
poeket  for  varioua  nndetermined  heavy  stonea,  named  Gorams—'ib.e  Hombärg  of  the  Swediah 
mineral(^ist,  and  Eoche  de  Corne  of  hia  French  Iranalator,  and  which  embraoed  Skieri  {Scliärl  of 
the  Germana)  aa  a  prominent  part  of  it.  Quarte  (Eieaelsten,  or  Sües)  in  ita  many  vadetiea,  wiüi 
Opal,  made  up  a  ki^e  part  of  the  non-met^io  diyiaion  of  the  adence,  oeeupylng  30  pages  out  of 
300,  Feldaparia  plaeedin  the  geous  Spatuni,  aa  Spai«m  jij/fWiaiAam  (or  adntlllating  apar)  along 
aide  of  fluür,  loeland  apar,  and  heavy  spar  ;  and  aapphire  and  the  other  predous  atones  are  in 
the  group  of  Qema.  AUof  tliese  spedee  esoepticg  feldspar  had  spedalnames  inPliuy'a  time; 
and  feldspar  ia  diatinotly  referred  to  in  Agricohi  as  "  Siles  ei  eo  ictu  ferri  fiieile  ignia  elidtur,  in 
cubis  alüsqne  llguris  interaectia  conatana  "  (p.  314,  1546). 

Cronatedt'a  work  of  1758  inclndea  with  the  preoeding  the  apeciea  Zeolile,  a  recent  diseovery  of 
his  own  (USe);  but  adds  no  olherS.  He  ahows  however  hia  acumen  in  maldng  hia  gronp  of 
Kiesd-ÄT>^  (siÜoeous  minerals)  to  iaoliide  not  only  the  varietiea  of  quartz,  but  aüo  feldäpar  and 
tlie  gema  above  enumerated  (and  hia  adding  to  it  the  diamond  ia  not  aurprising).  Gamet  and 
schürl  are  left  outaide,  andmake  the  two  apeeiea  of  his  Granai-ÄTler ;  Jfico  (GUmmer- Arter)  aad 
Asbesliis  (Asbest-Arter),  with  Ler-Arter  (olay  minerala),  are  the  other  independent  groupa. 
Transparent  tourmahnca  from  Ceylon  were  among  the  gems  of  the  day,  baviug  been  firat  intro- 
duoed  mto  Burope  in  llill  or  before,  bat  thoy  are  not  diatinotly  mentioned  by  Cronstedt  or  Wal- 
leriuB. 


*  Seo  further  ou  this  subject  a  paper  by  the  author  in  Am.  J.  Sei.,  II.  xliv. 
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The  group  of  Scliörl  inoreased  in.  Its  varietics  for  the  nest  twcnty-flye  years,  antJ  Efter  tliat  bocame 
prolifip  In  spscjisa,  and  miich  of  the  history  of  mineralogy  is  involred  in  ita  varioua  pliases.  The 
followiag  observatiöua  malce,  thoreforö,  at  jiitroduotion  to  the  synoGymy  of  mauy  mlnorala 

The  Gorrteus,  or  Sbm&ärg,  of  Wallerius  includecl  a  variely  of  harii,  cheap  or  wortMess  Btones, 
raUier  heovy,  mostly  of  dark  colora  from  blaok  to  dull  green.  The  name  alludes  to  a  resemblwioe 
to  hom  in  the  aapeut  of  Bome  of  the  kinda.  To  Corneas  toiidus  Tjeloi^ed  the  massiTe,  compact, 
flinty  rooks  of  blactc  and  lighter  ahadee;  also  petrosilex  (or  Hälkflinla  of  the  Swedea,  which 
meaos /aisej^inS)  of  difförent  ahades;  and  massive  horublonde  ("granulis  eompactis"),  thonghthe 
name  homblende  was,  by  a  mistake  of  its  German  use,  given  by  Wallerius  to  a  black  auie-bleude 
alone.  Hia  Cormaa  ßssiüs  embraesd  lamellar  forma  of  homblende  and  pyroseoe,  and  aome  slaty 
rocka.  WldtB  Gott^  cryskUlisalas  was  Ms  Skiörl,  wMch  comprieed  opaque  toutmalines,  and 
otW  priamatic  minerala  of  hlaok,  brown,  green,  and  leddiah  colora,  aa  homblende,  aetinolite,  and 
perhapa  pyroxene,  and  at  the  head  of  the  hat  baaalt,  and  bassvnite  or  Lydian  etone. 

Oronatedt'a  Skorl  made  up  bis  genus  Basaltes,  and  waa  uaarly  synonymoua  with  the  Comens 
crystall^mlm  of  Wallerius.  Itavarietieawerebetlar  deßaed;  and  to  massive, kmellar,  and  oolum- 
nar  homblende,  aetinolite  and  pyroxene  and  cryatailized  opaqne  tourmaline  were  add^ ;  aaä  in  an 
fippendix  to  the  speciea,  ernciform  staurotide.  The  name  Rontblende  ia  applied  only  to  the  maa- 
sive  Tariety  or  rook  which  Cronatedt  made  a  bale,  and  oalled  Bohts  indiiraiis  yttriicidis  squamosis ; 
it  probably  ooTored  other  aunüar  atones. 

J.  Hillinhla  work  on  Foaaila,  puhliahed  in  London,  and  acoocding  to  the  title  page  in  mi 
(tlioi^li  de  Iiisle  aays  it  waa  not  iBSued  imtil  1712),  s^a  of  Üie  "Sbirlä,"  that  "aa  to  aize  we  aee 
themflximthat  of  irärleyeomup  totheGiant's  Oauaeway,"  and  the  coiumna  of  the  ktterhe  calla 
"IriBh  Shiri,"  or  "BaaaltBa  HiberDicna."  The  gronp  contains  also  made  or  ohiaatolite  fröm 
Aadaluaia,  beaidea  tourm^ine,  eto. 

Ia  the  editäona  of  Walleritis  of  1712  and  17T8  there  ia  a  little  advance  beyond  the  flrst  aa  ro- 
garda  the  number  and  elaasiiication  of  the  speciea.  Cronstedt  ia  foEowed  in  the  position  of  feld- 
spar,  and  in  the  name  "Baaaltea"  for  the  sohörls;  and  Oomeus  ia  reatricted  to  masaive,  flbrous, 
and  ooarse  oolumnai"  stonea,  among  which.  Stands  "hornbloude"  as  Corneas  spaifmris,  and 
"  trapp  "  as  Comms  trapf^ius. 

At  thia  period  de  Lisle  brong-ht  crystallography  to  bear  on  the  aubject.  Bnt  while  malring 
kuown  new  distinctiona,  he  did  not  appreciate  their  ftiU  value,  or  the  preoiaion  refiuirBd  for 
thorough  work.  As  a  conaequenoe,  the  group  of  Scharia  (or  SehorlB,  aa  He  writes  the  n'ord)  in 
his  later  treatise  of  1783,  reached  ite  greateat  extenaion,  although  in  t,  partly  dirided  atate.  He 
early  pronounired  baaaltio  oolumna  no  cryatais,  and  droppod  off  thia  excreaeence.  He  ahowed  in 
1772  that  the  gem  tourmaline,  hia  Transparent  rhomboulaS  schorl,  waa  identieal  in  form  with  the 
common  blaok  aohorL  But  atill  he  made  the  latter  a  distioot  speäes,  his  Opoqae  rhomboidal  schorl, 
and  included  in  it,  along  with  Idack  or  opaque  lonrmalins,  cryatais  of  horobleade,  angite,  octahe- 
drite  from  ffiaans,  rutile  (needles  in  quartE),  and,  aa  a  white  variety,  thin  twins  of  albite,  wliose- 
celation  to  feldapar  he  did  not  pereeive;  and  even  lieiagonal  nephclite  from  Teauviua  haa  a 
paaaing  reraarlt  under  thia  head.  Aiinite,  then  a  novelty  from  Dauphiny,  was  made  a  ahort 
lenticular  variety  of  Ji-ansparent  rAomboidai  schorl,  or  tourmaline,  ita  rtumiboidal  pianea  proviug  to 
bis  eye  the  relaljonahip.  The  massiv«  roineral  called  Homble«^,  or  Soche  de  Chme,  referred  by 
Cronstedt  to  Bote,  he  annexes  to  Schorl  as  a  maaaive  or  aemioryatidlized  kind,  but  makes  it  a 
separate  speciea,  Schorl  argüeaa^  Ähongh  apparently  appreoiating  that  it  waa  little  entatled  to  the 
distinction.  Schorl  atu^forme  waa  hia  laat  apeciea  in  the  gcoup,  and  to  it  were  referred  both 
andaluaite  and  atauroUte — the  lalter  liia  Pierre  de  croix,  with  the  piismaüo  angle  of  130°  by  his 
meaBurement ;  and  the  former,  jKiwte  basaliique,  with  an  angle  of  96°.  The  gameta  and  sohoria 
were  plüoed  in  a  common  division,  es  done  by  Oronatedt,  and  gamet  waa  made  tlie  Srst  speciea, 
with  tourmaline  the  seoond,  and  "cruciform  achorl"  the  fltwi.  Garnet  indnded  the  "whil« 
gamet,"  as  it  waa  ealled,  of  Teauvins  (leucjle),  firat  obsecved  by  Ferber  in  1772.  Beaidea  theae 
Silioatea,  de  Liale'a  work  haa  ita  severai  groupa  of  Gema,  Feldspar,  Argillaceous  Uinerola  (em- 
braoing  mica,  asliestua,  talo.  aerpentine),  Zeoiite,  aud  Quarta.  lahradoritfl,  from  Labrador  (ärat 
bronght  to  Europe  about  1770),  standa  as  a  yariety  of  feldapar,  to  whioh  it  had  beeu  referred  by 
Werner;  idocrase,  of  which  many  flgiires  tue  givea  by  hlm  (flrst  described  and  figured  by 
Oappeler  in  1732),  meionite  (hyacmtea  blanehea),  from  Somma,  and  harraotome  fVom  Ändreaa- 
bei^(hiB  kyacwUe  llandhe  Cfnoifiyrme,  made  calcareous  apar  byv.  Born  in  1776,  who  firat  meutiona 
and  flgurea  it,  but  a  hyaeio th-like  aiHcaiMs  apeoies  by  Bergmann  in  nao),  are  plaoedwlth  zireon 
as  kinds  of  kyaeMi. 

After  de  Lisle,  as  oliemiatry  and  crystallography  made  progresa,  the  disintegraljon.  of  the  gteat 
Schorl  group  went  rapidly  forward,  until  the  only  thing  left  to  it  was  common  tourmaline  ;  and 
now  the  name,  once  so  important,  haa  become  a  mere  mineralogical  relic.  In  Wemer'a  aystem 
of  1789,  aa  pubhshed  by  Hoffraaun  (Bergm.  J.,  i.  369,  1789),  Schorl  iniiludea  only  the  apeciea 
Tourmaline  as  it  now  standa.  The  Kieselarien,  or  Silleeous  spedea  (commenoing  with  the  dinmond 
atül),  compriaed  tho  dilforent  goms ;  among  which  atanda  chryaohcryl  (tho  modern),  and,  as  diatinot 
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spedea,  astnite,  prehclte,  homblende  of  varioua  kinds,  witli  fel^apar,  mica,  chlorife,  the  claya, 
etc. ;  while  under  Talkarien,  or  M^nesiaii  Bpecies,  there  are  kjanite,  actinolite,  witb  asbostus, 
tslo,  aerpentine,  nephtite,  ete. 

Silioa  was  fltst  ptuvad  to  be  a  ehemical  conatituent  of  many  mineral  speoies  by  Bei^matm ;  and 
inliia  OpuBCula  (1780)  andhia  Siiiagraplüa  Regni  MineraliB(n82)he  distioguiibes,  after  analysea 
by  Wmaelf  (made  by  fusion  witli  potaah,  a  me&od  of  hia  own),  the  foHowing  mineralB  aa  silioeoiia 
Compounds  of  alumina,  with  or  without  Urne  or  m^nesia,  nnmely,  topaz,  emerald,  garoel,  achori 
(black  tourmaline),  homblende,  mica,  zeolite  from  loeland,  feldspar,  and  the  elsya ;  and  aa  eaaen- 
tially  magnesiaa  ailioates,  oontaining  lime  and  a  HtÜe  iron,  and  little  or  no  alumina,  actinolite, 
asbestus  (mouctain  cork  and  tnountain  leather),  amia&Cliua,  steatite.  These  were  the  inyestiga- 
tions  that  conunenoed  the  diabanding  of  the  schorls,  and  before  Wemer'a  syatem  of  1789  was 
published,  many  other  analj-ses,  more  or  leaa  imperfect,  had  already  beeti  made  by  Wiegleb, 
Klaptotb,  Achtüii,  Heyer,  Mayer,  Höpfoer,  Pelletier,  and  otlier  ehemista  of  tho  doy. 

The  Word  Sckörl  of  the  Glermana  haa  been  supposed  to  be  derived  from  Uie  uame  of  a  looalitj 
of  the  mineral,  Sekor/aa  {meaniog  SohÖrl-village)  in  (Jermany.  But  Prof.  Naumann  says  (in  8 
reeent  letter  to  the  anthor)  that  it  ia  more  likely  that  the  name  ia  a  miner's  term  of  unknown 
oi^n,  and  that  the  TiUt^  got  ita  name  from  the  oeeurrenoe  there  of  Che  schörl.  Some  German 
minsrali^ata  have  pronounced  it  of  Swedish  ori^o,  aud  as  first  used  by  Cronatodt.  But  if 
oooura  in  Brüdcmann's  Ifagnalia  Dei,  puhliahed  at  Braunachweig  in  1127,  on  page  IIB,  wliere  it 
is  Spelt  schirk  It  exista  alao  atill  eaclier,  aa  the  anthor  haa  fonnä,  in  Ercfcer'a  Aula  Sabteiranea, 
flrat  published  in  1596,  shurl  and  wulfram  being  apoken  of  aa  amoug  the  rejected  material  in 
auriferoua  waahinga;  önd  agaia  in  the  yet  older  work  of  öesuer,  Da  Rerum  Foaa,  etc.,  1B6B,  p. 
87,  where  aohurl  (misspelt?  scftraJI  is  g^ven  m  ihe  Germau  for  "Lapilli  Bigri  aterilea  "  of  a  tinveio, 
whieh,  "  quando  cum  lapillis  plurabl  canflidi  [or  tin]  coquuntur  plnmbnai  oonsumunt,"  etc. ; 
again,  in  Matthesiua'a  Sarepia,  1562,  in  the  Mth  "Predigt,"  where  "Schnrl"  ia  t[uite  fully 
desüribed,  and  also,  ia  the  neit  para^ph,  ""Wolffrumk"  The  name  Schörl  (or  Sehurl)  was  at 
that  time  uaed  qnite  indeünitely  for  the  sterile  (or  metaUurgicallr  worthleas)  black  little  stoaea 
("  nigri  lapilli  ")  aGcompanying  tin  ore  and  gold,  eapecially  the  former ;  and,  aa  they  were  among 
the  refaso  of  the  ore-waahii^B,  Adelung  an(^;BBta  that  Schörl  may  have  come  from  the  old  Ger- 
ttian  Word  Sdior,  meaning  ini^viriUes,  or  refiise. 

General  Pyrogtuislio  Charocteo's  of  ihe  Sükaies,  Ia  the  aystemaüc  pyrognostio  eiamination  of 
Hilieatea,  the  foÜowing  points  should  be  parHcnlarly  nottced. : 

i,  It  in  the  tiosed  Me  tha  aubatance  prove  hydrous,  the  water  giyen  out  should  Im  teated  as 
to  wholherit  Ia  addor  alkaliue.  If  add,  this  may  bo  ayidoncB  that  the  mineral  contains  fluorine; 
teid  if  alfcaline,  that  poaaibly  the  aubatance  ia  an  altered  mineraL  In  the  former  case,  the  water 
Bhould  be  (a)  teated  with  Braeil-wood  paper;  (6)  the  tube  should  be  eareMly  observed,  to  asoer- 
tain  whether  it  lias  been  dimmed  or  etuhed  liy  the  action  of  tha  fluorine ;  and,  further  (c),  Üie  ieat 
for  fluorine,  by  iuaing  m  the  open  tube  with  aalt  of  phoaphorua,  should  be  employed. 

2.  In  the  eKaminatiou  B.B.  on  charcoal  it  should  be  noted  that  silicalea  contoinit^  mnch  irott 
become  magoetio;  and  ailioatea  of  the  oiyda  of  iron,  copper,  etc.,  yield  matallio  buttoos  on  fusioa 
with  Soda. 

3.  In  exaraining  the  mineral  im  (he  plaiinwm-poirded  forceps,  it  ahould  alwaya  lie  treated  in  O.P. 
to  aaeertain  (a)  wtether  it  imparta  a  color  to  the  flame;  and  (6}  its  fuaibihty,  remembering  that 
some  ailieatos,  infusible  in  O-r.,  become  fuaible  by  a  redoction  of  their  bases  to  a  lower  State  of 
OTydaiJon  in  R.F.  It  ia  to  be  noted  that  (c)  onh^  iofuaible  and  light-oolored  silieatea  can  be  tested 
for  alumina  B.B.  with  cobalt  aolutioo,  aince  all  fu^ble  Silicates,  not  oontaining  metaliic  oxyds,  givo 
a  colDalt-blue  glass ;  (iQ  a  sinall  amount  of  aoda  in  a  Silicate  may,  bj  the  intense  yellow  color  ii 
imparts  to  the  flame,  mask  a  much  lai^er  percentage  of  potaah  or  oÜier  alkali,  aa  in  the  caae  of 
some  yarieties  of  potaah-feldapar  (orthoclaae)j  (e)  when  silieatea,  Uke  hoiubleade,  pyroxene,  or 
gamet,  contain  various  isdmorphoua  basss,  the  fiiaibihty  of  the  apedea  liaa  a  wide  ränge;  in 
gamet,  for  exampie,  it  varjing  from  the  easy  fuaibility  of  ahnandine  to  the  infasibiüty  of  ouyaro- 
vite ;  (/)  a  few  aiücates  read  alkaüne  after  igniöon  or  fhaion. 

4  In  Irmlmeni  vjüh  iheflmxs,  it  ia  to  be  noted  (o)  Ihat  most  Silicates  axe  dissolyed  in  soda  with 
e^rveacence.  (6)  If  aulphur  or  aulphnrie  add  is  present,  the  mioeral  gives  in  R.P.  a  aulphld 
which  reaots  for  sulphur  when  moiatened  and  placed  on  a  aurface  of  ailyer.  (c)  Borax  diasolves 
silieatea ;  aoA  if  thay  contain  metalÜc  oxyds,  Üie  nature  of  theae  oiyda  may  be  determined  by 
treatment  in  O.P.  and  R.F.  {d)  Salt  of  phoaphorus  decomposes  almost  all  Silicates,  dissolTing  the 
bases,  and  ieaving  a  gelatinouB  skeletoa  of  insoluble  ailica ;  and  if  metaUic  oxyda  nie  preaent,  they 
may  ^o  impart  a  characteriatic  color  to  the  bead  in  O.F.  and  JLB. 
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ARRANGEMENT  OF  THE  SPECIBa 

I.  AMPHIBOLE  GROUP.     Crystallization  auisometric,  eitier  ortliorliombic  or  clinolicdral,  aud 
anglo  of  prism  EOt  120",  ^ 

(1)  PiBOXENB  SuBGRODP.  7a/=86°— 33°.  Composiöon  feSi,  or  ("&',  H)  Si';  and  wliea  lioth' 
fl  and  B  are  preseut,  raüo  of  ft' :  B=3 : 1  to  1 :  3, 

a.  öyataUiEation  orthorhombie.  Opüe^ixial  plane  normal  to  a  diagonal  scction;  ona  bisectris 
normal  to  the  base.     Contain  liftle  or  no  lime. 

234.  EK3TATITE  iftgSi  Sie|es[]Ms 

(Mg,  i'e,  Öa)  §1  Si  eilOslMg,  ¥&,  ea 


23T.  'WOTJ-ÄBTONITB         CaSI  sie||e,]|ea 

238.  Pyroxbne  A,  ß  gi  Siei©s][B 

B.  K  (Si,  äl^)  (SI,  ^AIa)eje5[H   . 

/JEnseBlargely  seaqnloxydB;  Utile  orno  llms;  mncli  Hkali. 

239.  ^HiEMB  (|fti+j.ga)si»  Siejej(HN'as,B)-i-i5Fe) 

240.  ÄcsälTB  (ill'4-SS-'e)§i'  Sie|le,|(i(Na„R)  +  J(^Fe) 

c.  Crystallization  trielMe.     Optie-asial  plana  not  normal  to  oiie  of  the  diagonal  sectiona,  or  to 
Ol"  bi-e 

■>i     Ehodo-jite  fla  Si  Si  ei|e4Mii 

4"   BiBlhGTOSiTB  {Jfi"+iPe)gi=  SielOillßK  +  iöPe) 

("    ^IpornjUENC  =iuHQSOTJP.     /A/=88°— B8°.    Coßiposition  (it',  S)öiä;  and  ll°;  B=l:  4;  fi 
Ni,  I     witl     onip  Öa,  i'o  in  Spodumene. 

S43.  Spodümeub  {ifi,'+Säl)gi'  SiGle,|(KIta,E)+JflAl) 

244.  Petälitb  a.  (Jß'  +  jSl)Si'  +  3Si  9ie|ieijHiRä+53Al)  +  Si0s 

s-  (i(ifi=+iSi)+^äiJ)öi'        si-e||e,ia(iE,+^öAi)+iyei) 

(3)  Ahpeibole  SunoaOTW.    JAi'=ia3°— 125°  (correaponding  to  i-2  of  PjToione  Snbgroup), 
a.  Orjstnilization  orthortombitt     Opfical  oharaetara  aa  under  o  above. 

245,  KupreBJircH  llgSi  a6||6,|Mg 

248.  ANTHOPnYLLirB        (I  Si:g  +  Ji"a)  Sf  Si6je.,l(äMg  +  iPe) 
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208  OXYGEN   COMPOUNDS. 

S.  Crystallizatloa  moaocimic.     Optical  charactera  aa  under  i  above. 


247.  Amphibolb  A. 

B, 
C, 

!B  mttlnly  or  whollj-  pr 

(6,  fi)  öi 
It  (gi,äll) 

otoxyda;liiUeorDO»lltaU. 

Sio||e4(n5,a) 

(Si,  ßAd,)©10Jft 

218.  ABrvBiJSOKira 

(|Jt"+^Pe)Si' 

^9ie!|(UNa,,E)- 

249.  CEOCtDOLITE 

Appeadis  ia  Ampläbote  Grot^. 

250.  WiCHnsiTH  7(ifi"  +  iß)gi'  'siG||e,l(i(N'a,,R)  +  iß(A:l,Fo)) 

251.  Glaücophanb  (JR'+§K)Si^  Sie||e,[(^K+jm) 

252.  SOEDiwALiTB  7(j(lig,^e)=+iSi)Si=  Siei0,l(-i  (Jfg,  FB)  +  ißAl) 

253.  TiOHYLTIB 

TL  EERYL  GROUP.    CryataUization  hexagoisal ;  not  niicaoBoiis. 

254.  Bbbyl  ttBe'+iSl)Si'  &iG||G,](iBe+^3Al) 

255.  EniHALTTB  ö  &'  +  l  Zrt)  §i=  Si  0|]Os|(|(ya,,  B)  +  4i'M 

IIL  POLLUOtTE  GROUP.    CryataUization  ieometric. 

256.  POLLUCITB  (03=,  äl)  gi'  Si  0lesi|(Os5,  SM) 

Tlie  fact  of  tlio  orihorlwmhic  form  of  aome  speciea  of  the  Atuphibole  groiip  (thoae  so  cliaraGter- 
izei  abovö)  waa  firsE  flaeortaincd.  by  Deacloizcaiis  tliroiigh  optioal  eiamination.  TJader  Fetalite, 
the  forniulas  a,  and  i  ara  tbose  of  the  two  methods  explained  on  page  204, 


234.  EN9TATITH.  DiaUage  inetaUoHe  pt.  S.,  Tr.,  1801.  Eronail  Karst.,  Klapr.,  Gehlen's  J., 
iT.15],I807|  Karst.,  Tä'a.,  m,  91,1808;  ffliip-.,  Beitr.,  v,  34,  1310.  Blättriger  Anthophyllit 
Wem.,  I80S,  Hausm.  Entw.,  1809.  Broazits.  Chladnite  Shep.,  Am.  J.  Sd.,  IL  ii.  361,  1346. 
Bustaüt  Kenng.,  Ber.  Ak.  Wian,  srn.  163,  1855.    Pratobastit  A.  Sireng.,  za  G-,  xüi.  f  1,  1861. 

Ortliorhombic.  /"A  J=87°  and  93°,  Kenngott ;  88°  and  92°,  Deseloizeanx. 
Observed  planes :  I,i-t,U.  JAi-^=133°  30',  jAf^*=136°  30'.  Cleavage: 
Z  easy ;  «-J,  «-?,  less  so.  Sometimes  a  fibrous  appeai'ance  on  the  cleavage- 
surfaee.     Also  massive  and  laniellar. 

H,=5'5,  Ö.=3'l  — 3'3;  3'19,  Vosges,  Damonr.  Lustre  a  little  pearly 
on  eleavage-surfaees  to  vitreous ;  often  metailoidal  in  the  bronzite  variotj. 
Color  grayish-white,  yellowish-whita  gi-eenish- white,  to  olive-green  and 
brown,  8 treak uncolored,  grayish.  Double refraetion  positive;  optic-axial 
plane  braebjdiagonal ;  axea  veiy  divergent. 

Comp.,  Var. — iSg  Si,  or  (M!g,  t'e)  Si ;  the  i's  atomioallj  not  over  one-fourtli  of  the  protoxyda. 
JIg  äi=Silica  60,  magneaia  40^100. 

Tot.  I.  Wiih  UUle  or  no  iroa  ;  Eaataliie.  Color  wbitn,  yoliowi 
lustre  pearly-vltreoua ;  G.— 3'10— 3'13.  GhJaämie,  whieh  makt 
motoorite,  beloiiga  hero  aad  ia  tl:e  purest  kind. 
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en  to  olive^reeu  and  brown;  luatr 
bronze-like.    Ratio  of  ßlg  to  other  protoijda 
dj :  1  i  in  7,  5|  :  i ;  in  9, 4i :  1 ;  in  11  (the  Bo-oaüed 


2.  IWriferaaa;  Brattniie.  Oolor  grayish- 
Burface  adamantine-pearly  to  submetallie 
auaL  3,  113  :  1 ;  jq  4,  g  ;  i ,  in  5,  6^ :  1 ;  i 
protobastüef,  4J :  1. 

Analyaes :  I.,  1,  t.  Hanar  (Ber.  Ak.  Wien,  iri.  165);  2,  J,  L.  Smitli{Aai.  J.  Sci^  II.  ssxviÜ.  225); 
n.  3,  Piaani  (DescL  Mio,,  l  53t);  i,  Damoiir  (Dead.  MId.,  i  45);  ö,  6,  t.  Köhler  (Pogg.,  xiii. 
101);  T,  8.  Eegßault  (Ann,  d.  M.,  HL  liT.,  147) ,  9,  T.  KoboU  (J.  pr.  Gh.,  ixxvl,  303);  10,  Gar- 
rett  (Am.  J.  Sei.,  II.  xv.  333) ;  11,  13,  A.  Streng  (ZS.  G.,  liü  73,  B.  H.  Ztg.,  xxüi.  B4) : 


Mg      Öa      a 


2.  Chladniie 

3.  Leipcrville 


-Fü  l)-40 


ee'Si    a-07    8-48 

65-84     109  1078 
56-41    6-56 


3-30  31-50  - 

1-00  29-66  - 

0-98  31-33  - 

0-16  30-8( 


l-04=99-67  Dsmonr. 

1-30    0-63=100-30  KöMer. 
3-19    0-a2=100-05  KöMer. 

I-80=99-B8  Regoault. 

■38=100-15  Ref-nault 
— =100-!8  Koliell. 
— =98-99  Gairett. 

2-19    0-37,  Sr  0-89,  te  ^  O'OT  = 
100-74  Streif 
13.         "  54-15     3-04  13-17     28-81     3-87     0-i9=101-34  Strang. 

G.,  anal  5,  ft.  Stompcl  oear  Marbourg,  3-341;  6,  fr.  Seefcldalpe  in  the  Ultentlid,  Tyrol,  3,368; 
6,  ib.,  3-241 ;  e,  fr.  Berpeutlna  of  Gulsen  near  Kraubat  in  Styria,  3-125;  lI,&om  a  rocl;  at  Baate, 
Harz,  oBlied  melaphyro,  3-29. 

Pyr-,  etc. — B.B.  ahnost  iufusible,  being  only  Blightlyronndedonthethinedgea;  F.=6.  Insohi- 
ble  in  muriatio  acid. 

Obs. — Oocura  near  Aloysthal  in  Moravla,  in  Serpentine  (the  variety  liad  been  conaidered  soapo- 
lite  1 ;  at  the  W.  base  Qf  Mt.  Breaouara  in  the  Toages,  ohve-green,  in  Serpentine ;  in  PeiinsylTania, 
at  Lpiperville  and  Texas ;  at  Enpfetberg  inBarMia;  at  Baste  in  the  Harz  (J'roto5aä;!'fe);  andat 
tUo  otlier  localitiea  mentioued.  The  bronzite  alao  of  Lettowitü  and  Goldenstein  in  Moravia,  of 
Alpstein  near  Sonli-a  in  Heaae,  of  Oapa  Lizard  in  Oomwdl,  may  beloog  here  sccording  to  Dea- 
doizeaui ;  bat  their  chemical  and  optical  charactera  are  not  yet  aaoeitained.  The  brown  pjrox- 
ene-hke  mineral  wbioh  is  a  prominent  eonstituent  of  the  roelc  caUed  Lkerwlile,  from  the  depart- 
mont  of  Ajri^ge,  France,  is  referred  liere  by  DesoloizeBui. 

The  bronzite  of  Lsiperville  afforded  Deaoloiaeaus  priama  of  87°  and  93°;  and  that  of  Teias, 
half  a  mile  "W.  of  the  village,  oceurs  in  lat^  foüated  aad  übroos  roassea  ;  neither  is  Bubmetallio 
in  lustre.     Descloizeans  flrat  defined  the  hmits  of  this  apecies,  as  here  Iflid  down. 

Jfamed  ö-om  'eiorärnt,  an  oppoTteni,  becanae  so  refractory.  The  name  bronsits  has  priority,  but 
a  bronze  lustre  is  not  essential,  and  is  fac  flrom  universal.  Shepard's  düadtdte  was  ho  imper- 
feetly  and  incorrecUy  deacritwd  that  the  name  cannot  claun  precedence ;  he  roade  il  a  tersilicate 
of  magnesia  {L  c). 

Alt.— Sasüte  or  Scliäkr  spor,  the  original  from  Baste  in  the  Harz,  is  regarded  by  Streng  as 
aiterod  protobastite  or  bronzite.  G.  Böse  loug  sinoe  pronounoed  it  a  reault  of  the  alteratlon  of 
Bome  mineral  of  the  pyi-osene  group,  PtesMrae  Brcith.  is  Btated  by  Breithaupt  to  be  altered 
bronzite  or  bronze-like  pyrozene.    Enstatite  ocours  eltered  to  talc  See  Bastitb,  p.  469. 


235.  HYPERSTHENE.  Labradorische  Hornblende  (fr.  I,  St.  Paul)  Wern.,  Bergm.  X,  376, 
391,  1189.  Diallage  metahoide  pt,  ff.,  Tr.,  1801.  Hyperatliene  K,  Ann.  Mus.,ii.  11,  1803. 
Labrador  Hornbleude;  Metalloidal  Diallage  pt    Paullt  Wem.,  1813,  Hoffm.  Min.,  ü.  2,  143, 


Orthorhombie.  lA  I=S&°  30'  and  93°  30',  Cleavage  :  *-?  perfect,  /and 
i-l  diatinct  but  interrapted.     Usually  foliated  massive. 

H.=5— 6.  G.=3'3&2.  Lustre  some-what  pearly  on  a  cloav^ß-aurfaee, 
ana  sometimes  a  little  metalloidal.  Color  dark  brownish-gi-een,  grayish- 
black,  greenish-blaek,  pinelibeek-brawü.     Streak  grayish,  brawuiSi-gray. 


.ccy  Google 


210  OXTGEN  COMPOÜHDB. 

Tranelueent  to  nearly  opacjue.     Brittle.    Optie-asial  plaiie  brachydiagonal  ; 
axee  verj  divergent ;  tieectrix  negative. 

Comp.— (Ilg,  S'e)8L  i'e  to  JTg=I  :  2  or  aboTS  this ;  in  anal.  1,  1:1-8;  in  2,  1  :l-4;-SUioa 
54-2,  protoiTdof  iroc  il-1,  magneaia  34-1  =  100.  Analyses:  I,  Damour  (Ann.  d.M., IV.  v.  1B7); 
a,  Mnir  (Thom.  Min.,  i.  202] ;  3,  i,  Hunt  (this  Mia.,  4th  ed.,  and  ßep.  Geol.  Oan.,  1863,  46S ;  6, 
Streng  (B.  H.  Ztg.,  »du.  84) ; 


äl      t6       Mn      fig       Ca      fi 


1.  Labrador 

2.  Skje  BI-35    33'92  11-09  1 

3.  Chateau  Eicher  51-35  8-70  20-56  22-59  1 

4.  "              "  51>85  3-90  20-20      (r.  21-91  1 

5.  HMzbul^  52-88  391)  18-23  22-22  3' 


Damoim 

G8  0-10  (ign.)-99-93  HtmL 
■20  (ign,)— 99-66  Hunt 
■56^  101-84  Streng. 


Breithaupt  giToafor  Ja /in  the  tronEite  of  riohtelgebirge  88°  end  93°. 

Pyr.,  etc. — B.B.  fuaeB  (o  ft  biadi  enamel,  aud  on  obareoal  jielda  a  msgnetio  masa.  Partially 
decomposed  bj-  murlaöc  aoid, 

Obs. — Hyperstlione  occura  at  Isle  SL  Paul,  Labrador  (anal.  1) ;  at  Ohateau  Bieter  and  St. 
Adele,  Mille  lalea,  Oanada  (anal.  S,  4),  grayish-blaok  and  brown,  witli  the  laminaj  ourved ;  at  tlie 
lale  of  Skye  (anal.  2) ;  in  Greenland ;  at  Faiaund  and  elaewhero  in  Norway ;  and  reported  also 
frora  Penig  in  Sasony ;  Bonabei^  in  Bohemia ;  the  Tyrol ;  Elfdalen  in.  Swedan ;  Neurode  in  8i- 
leaia ;  in  Thiiringia ;  the  Fiohtelgebii^  i  Voigüand. 

It  h  ofton  aasociated  with  labradorite,  eonstituting  a  daik-colored,  granlte-Iike  rock,  eailed 
ffypsryte. 

Naraed  from  '«Tip  and  TBirm,  very  siroag,  or  icagh. 

236.  DIACLASITB.    Gelber  Schillerapath  Frdeslebsn,  S 
igar  Hornblende,  Havstn.,  Hordd.  Beiti 
akiaait  Bmsw.,  Hwidb.,  498,  1847. 

Orthorbombic.  jrA-/i=93°  and  87°.  Observed  planes :  ^i-I,  t'-«,  and  1, 
oilen  in  hexagoiial  plates.     Cleavage :  i-i  pcrfect ;  i-l  imperfect.     Toliated 


H,=:3-5— 4.  G.;=8-054,  Köhler,  Liistre  pearly  and  metalloidal.  on  a 
cleavage-face.  Oolor  brass-yellow,  greenish-gray,  Streak  greeniah-gray  or 
nearly  uncolored.  Transparent  in  tbin  lamiiiEe,  translucent.  Feeleome- 
what  greasy.  Brittle.  üptic-axial  plane  «-*,  axes  very  divergent ;  bieectrix 
negative. 

Comp.— (%,  f  e,  Ca)  §i,  Köhler.  Analyaea:  1,  Eöhler  (Pogg.,  süL  101) ;  2,  A.  Streng(B.  n. 
Ztg.,  siiit  54) ! 

Si         Äl        i'o      An      itg        Ca      S 

1.  Baste  53-74    1-33     11-61     0-33     25-09    4-73     3-76— 100-39  Kömer. 

2.  Harzburg     63-31     7-49      8-14' 25-37     3-56     1'55,  alk.  0-58,  Br  0-29=10r'!S  Streng, 

Pyr.,  etc. — Same  as  for  bronzite. 

Obs. — In  erystala  or  foliated  massea  imbedded  in  serpendne  rock  at  Baste  near  HarzburK, 
aaaooifltcd  with.  euphotido ;  also  ft-om  the  gneisa  mountairis  of  Guadarrama,  Spam.  ß«aembleB 
broniite,  bat  the  idane  of  tha  optica!  asis  is  maorodiagonal  instead  of  braehjiii^onal. 

237.  WOLLASTONITE.  Tafelspath  (fr.  Dognatzkaj  Siüis,  Keue  Einr.  N"at  aamml.  Wien, 
144,  1793.  Tabular  Spar.  Sohaalstein  Wem.,  180.^,  Indwig'a  Min  Wem.,  il  212,  1804,  Moha 
Null Kab.,  ü.  1,  1804.  Wollastonite B.,  Tr.,  1822,   Vünite [fr.  Vilna) HmodM, DesoL  Min.,  iL  554. 

Monoclinic.  (7=69"  48',  JA  J^ST"  28',  ÖA  2-^=137"  48' ;  a:'b:c= 
0-4338 : 1 :  0-89789.  Observed  planes,  0 ;  vertical,  i4,  *-f,  ^-|,  I,  i4,  i-i ; 
Äiodome,  2-* ;  heraidomee,  \-i,  1-i,  S-i,  5-i,  — J-f',  —1-i,  —S4,  —64 ;  benii- 
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oetahedral,  2,  2-&,  —2,  — 2-i.  Fig.  201  in  the  pjroxene  ornorinal  Position, 
but  with  tne  edge  0  li-%  the  obtuae  edge  ;  f.  202  in  tiie  poaition  given  the 
crystals  by  authors  who  mate  iA  the  plane  ö,  and  24  tlie  plane  1. 


^A— 1-^=160°  30' 
<?A— 3-J=139    53 
Oa -5-4=130    43 
OA  1-4=154   25 
6>A3-i=114    16 
t>A«-^=110    12 


«-JA— 1-*=129''42' 
*-iA— 3-»=150    19 
mA— 5-i=:159    30 
iaAS-i^lSS    32 
i-*Al-i=95    23 
«-iA— 2=132    54 
*-iA2=93    52 


*-*A  1=111°  48' 
Uh^i^ni  56 
^A— 2-i=130  50 
MA^=145  8 
i-iA*-ä=115  34 
^*A/=133   44 


Earely  in  distinct  tabulai'  crystals,  Cleavage  :  O  most  distinct ;  *^ 
eo  ;  1-4  and  — 1-i  in  traees.  Twins:  eoniposition-faoe  i-i.  Ueually  cleav- 
able  massive,  with  the  Buiface  appearing  long  fibrons,  fibrea  parallel  or  re- 
ticulated,  rather  etrongly  coherent. 

H.=4-5-5.  G.=2-78-3-9;  2-785-2-895,  United  States,  Thomson; 
2'805,  Haidinger.  Liistre  vitreous,  Inelining  to  pearly  upon  the  faees  of 
perfect  eleavage,  Oolor  white,  inelining  to  gray,  yeliow,  red,  or  brown. 
Streat  white.  Snbtransparent — tranalucent.  Fraetm-e  uneveii,  soraetimes 
veiy  tough.  Optie-arial  plane  i-\ ;  divergence  70"  40'  for  the  red  rays  ; 
bisectrix  of  the  acute  angle  negative  ;  inclined  to  a  normal  to  *-*  57°  48', 
and  to  a  noi-mal  to  O  12*',  Descl. 

Comp.— Oa Si— Kliaa  5I-T,  lime  4S'3  =  100.  Aualjees:  I,  Stromeyer  (Untersueh.,  1,  366}; 
2,  H.  Böse  (Gilb.  Aau.,  ludi.  70) ;  3,  y.  KobeU(J.  pr.  üa.,  m.  489) ;  4,  WeitUing ( (Ef.  Ak.  StocHi., 
IBM,  9a)  i  6,  Bonsdocff  (Sohw.  J.,  nxüL  368);  8,  Bammelsterg  (Pogg^  IxiviL  365);  7,  Wiehsge 
(Ramm.  Min,  Gh.,  4B0);  8,  M.  F.  Bfeddle  (PhR  Mag.,  IV".  ii.  4S2);  9,  W.  Hampe  (B.  H.  Z(^.,  xx. 
367);  10,  Vanuiem(J.  Ac.  PhÜad.,  iL  X82);  11,  Seybart  (Am.  J.  Sei.,  iv.  S30) ;  12,  Morton  (Ann, 
Phil.,  I83T);  13,  Bact  (Min.  H.  T,  371);  14,  15,  J.  D.  Whitney  (J.  Soc  K  H.  Boston,  v.  466) 
IS,  Bunce  (This  Min.,  3d  ed.,  696): 


Si 


Sig  Ca 


CaMowa 

51-45 

0-40 



47 

il 

0-08,  MnO'26-           Strom. 

Perhooiemi 

51'60 

4b 

41 

,  gaagne  1-11  =  99-12  Bo 

0,  diBove 

6I-B0 

0-55 

4!> 

4f> 

'2-0O-99B0Eobell. 

Gookiim 

50-72 

0-86 

0-38 

,  Sin  0-33,  Oa  C  2-r8  "We 

Skräbböle 

B2-58 

Se  0-13 

0'y9-99-83Bonsdorm 

Harzburg 

63-01 

1-04 

»!■ 

l-59=100-55Eainm. 

=99-95  Wiehage. 

1-36,  C3-37^=99-3THeddle. 

Mourne  Mts. 

ßO-43 

0-84 

4;- 

H2 

WlthMn. 

Eron 

miioa  cali^te. 
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11.  "  6 

12.  BuckBCo.,Pa.  G 

13.  Diana 


a 

,  Äl  l-Sl  =  I01-55  Hampa. 

- — -=11)0-02  Vanusem. 

1-0-99-3  Seybert. 

0-'i5=91-35  Morton. 
i'JO  Beck. 


ift.  ijiui  m.uo         49-09 0-14        dß-38         2-SG   SÜi  0-48,  Kl  0-2S  Whitney. 

IB.  "  49-06 44-87        [2-ötij,   "    0-93    "    1-23  Whilnsj. 

IG.  GreiiYnie,Can.  63-05  je  1-30       4S-74       =99-99  Eimce. 

Pyr-,  etc. — In  Üia  matrasa  no  cliange.  B.B.  fuses  aasily  on  the  edgea ;  witli  Snme  sofla,  a 
b!ebl>r  glass,  with.  more,  swella  up  aiid  infusible.  With  muriaüc  aciä  gelatinizes]  nioat  varietiea 
efferyeace  alfglitly  from  the  pcasence  of  caldta. 

Oba. — WcSaatonito  is  found  ia  regions  of  granite  and  granulär  limrabme ;  also  in  l>aBalt  and 

Ocours  in  the  ooppar  minea  of  CzUdowa  iu  Hungary ;  at  Dognataka  and  Nagyag ;  accompanying 
garuet,  fluorite,  and  native  Bilrer,  in  llmeBtone,  at  Pargas  in  Pinland,  and  Kongsüerg  jo  Norway] 
occura  at  Perlionieml  and  SkrabbÖle,  Knland ;  at  Goekom  in  Bwedeu ;  at  Vilna  in  LiÜiuania 
(vilnite);  at  Harzbiirg  iu  the  Harz ;  at  Auerbaeh,  in  granulär  iimeBtone ;  at  VesuTiua,  rarely  inflne 
crystsls ;  of  a  groeniali-white  oolor  in  lava  at  Oapo  di  Bore,  near  Borne ;  iu  Ireland,  at  Duumore 
Head,  on  the  aliorea  of  the  Mourne  Mts. 

In  the  United  States,  in  S.  York,  at  WiUaboroi^li,  forming  the  aides  of  a  lai^  vein  of  gamet, 
tcaTeraiuggneias;  at  Lewis,  10  m.  south  of  KaeaeTÜle,  with  colophonice,  abandaut;  Jm.  TT.  of 
Lewis  Oomeca,  -with  gamet  and  q^narlz;  at  Roger'a  Rodi,  near  the  line  between  Essex  and 
Wairen  Cos.,  with  gamet  and  feldspar ;  Diana,  lewia  Co.,  aboiit  1  m.  from  ths  Natural  Bridge, 
in  abundance,  in  largo  white  cryatals;  at  BoonevUle,  Oneida  Co.,  io  boaldere,  with  garnet  and 
pyroiene.  In  Pean.,  Bucka  Co.,  3  m,  W.  of  Attleboro,  associated  with  Boapolite,  pyroxene,  and 
sphane.  In  Mkh.,  of  a  red  oolor  at  the  Chff  Mine,  Kewanaw  Pomt,  Lake  Superior,  and  on  lale 
Eoyale,  a  very  tough  varietj,  but  now  eihaasted.  In  Canada,  at  OrenTÜle,  -with  sphene  and 
green  eoucolite ;  at  St.  Jerome  and  Morin,  0.  B.,  with  apatite,  ai  large  tabular  maases  of  a  fibrous 


Soaechi  obtained  from  Veauvian  orystals  (f.  202)  i-i  A S-i^^^Iäö"  29',  t-i  A  l-tziSB"  28',  HA^ 
=13°  %\i-iA  1=111°  46'. 

The  form  2-i  is  uaually  cnada  the  vertical  ynsm  I,  with  /A  7=95°  36'  (or  35').  Biit  the  oryatals 
in  the  poaitaon  aboTe  given  eshibit  the  naar  isomorphiam  with  pjrosene. 

Hamed  after  the  Bt^iliah  ohemiat,  WoLaston;  also  called  lalida/r  spar  &om  its  lamellar  forma 

ihe  soda-idbtilar  spw  of  Thomson,  from  near  Kilsyth,  is  peotolite. 

237A.  Ebblpoesite.  (Kalksilikat  fr.  jBdelfora,  Kalktrieilikat,  Eismeer,  Ac  H.  Stookh.,  1838, 
191,  1839.  Edelforait  v.  Erö.,  Gtundi.,  302,  1838.  jEdelforait  Wilmann.)  Porchhammer  has 
shown  (Dajiske  Ac.  PotIl,  Ap.  1864)  that  Hisii^er'a  mineral  ia  an  impure  woUaatonite,  eontainii^ 
Bome  qnattz  and  feidapar,  with  orten  carhonate  of  Urne  and  gamet.  It  ocours  compact,  part 
faathery  fihroua,  and  pari  witbout  any  diattnct  eryatalline  atmotare.  H.  of  portiona  4;  yet 
in  other  parta  giving  aparks  with  the  ateel,  showing  a  hardnsaa  of  6 — 7.  0.^3-584,  Htainger; 
3'0,  V.  Koball.  Golor  white,  grayish-white,  or  with  a  tinga  of  jellow.  Ilisü^r  and  v.  Kobell 
have  analjzed  the  mineral,  and  made  it  a  distinct  apecies ;  yet  their  resulta  are  conaiderably  dis- 
oordant,  like  their  determinationa  ofthesp.gr,  They  obtained:  1,  Hiainger  (1.  o.};  2,  v.  Koball 
(J.  pr.  Oh,,  xoL  344): 

Si  Äl  Se  Je  Eg  Ca 

1.        BI'IS        S-1&        1-00         i-15        30-16,  Sn  0-e8=98-08  HisiDger. 

3.        61*36        1-00       — —  2-70        8-63        20-00,  Sin  <r.=99-69  EobeL 

Hiainger  dsduoed  the  formnla  Ca'  Si',  and  t.  Kobell  9  A"  Si'+Sl'  8i'.  ^ 

The  edelforslte  of  Gjellebai  in  Foxway  has  alao  been  rfiown  by  Porchhammer  (1.  e.)  to  be 
eaaentially  wollastonite.  Hisinger  obtained,  as  the  mean  of  two  an^yses,  Si  43-368,  Ca  38-433, 
Mn  4-962,  &e  1-434,  Ö  11-368.  It  haa  tha  aspeot  of  trsmolito.  Forchhammer  has  fonnd  "  oken- 
ite"  of  N.  Graenlaud  (Asbestagtig  Okenit  Br.  iKjiA)  to  be-noliatonite 

233.  PYROXÜNS.  Cornens  pt.  Woä.,  138,  1847  Basaltes  pt.  Oroasi.,  68,  1758.  Sdhorl 
noir  de  lÄsU,  Orist,  26ö,  1772 ;  Snhorl  iioir  en  pridDie  a  huit  pans  terminS  par  une  pyramide 
diMre,  etc.  (fr.  volo,  Vivaraia)  Favjas,  Vole.  "^  iv  -tg  ^  D  17^8.  Sohorl  oot.  obliquan^e 
tronqnfi  [made  a  distinct  speciea]  Dimeste,  Lett ,  l  ^82  1779     ScLorl  opaque  rhomboidal  pt., 
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Schorl  opanue  qul  paroissent  aeriver  d'un  octaSdre  rhomboiäal  (&.  Tola  Aurergne,  TeauT., 
Viy.,  Etna),  de  Lisle,  CclbL,  iL  393,  407,  415,  figs.  12,  13,  14  (twin),  It,  18,  pi  T.,  1783.  Augit 
(fr.  YOia.jWem.,  Ereiesleljea  ia  Bargm.  J.,  243,  1792.  Toloanile  DdameS^,  Seiagr.,  ii,  401,1792. 
PjToxoüe(fr.  Etns,  Aiendal,  otc)Ä,  J-d.  M.,  t.  269, 1799;  Tr.,  iiu  1801.  FentaklasitSmffl.. 
Handb.,  887,  1813. 

MraiooHmo.  (7=73°  69',  jA/=8r  5',  OA2-»=131°  17';  <s:J:<!= 
0-5413  : 1 : 0-91346.  Otsorved  plaiicö :  0  ;  vertical,  7,  i-^,  «4,  «-5,  i^,  *-S, 
«-2,  *■-£,  *-ä;  hemidoraes,  1-i,  2•^,  3-«,  — J-*,  —1-*,  —3-4,  ~5-i;  clinodomes, 
14,  24,  4-1 ;  pyramidal,  i,  |,  1,  ^,  |,  3,  3,  — i,  ~1,  — |,  —3,  -|,  — 3,  — 4 ; 
1-3,  1-3,  — 1-3,  —4-2;  — 6-f,  — 5-|,  2-2,  |-ä,  —2-2,  — 4-ä,  3-ä,  —3-3,  5-5, 
-t-ä. 


0  A  7=100°  67' 
ÖA  -l-^=155  61 
0  A  l-s=148  35 
0  A  3-i=109  31 
ö  A  «-«=106  1 
0  A  i=ie8  13 
OA -1  =  146  9 
0  A  —2=130  6 
f>A  1=137  49 
ö  A  2=114  28 


=160° 


O  f.  14: 

0  A  M=90 

7a  1=121  14 
7a  2=144  35 
7a— 1=134  48 
7a  -2=160  61 
34A2-i,  ov.  0,=Sa 
»-»A_l-i=130  10 
i4Al-i=105  24 
i-i  A  i-2=162  16 


ü'-tA  7=133°  33' 
»4  A  «-2=115  36 
«-iA  «-3=107  35 
«-2A«-2,  ov.  «4,=124  30 
ä-ä  A  «-2,  ov.  «-«,=50  50 
UA— 3-3=143  34 
34    lA  1=130  32 
2  A  3=96  30 
-lA -1=131  34 
-2  A -2=111  10 
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214  OXTGEN   COMPOUNDS. 


Cleavage :  Zrather  perfect,  often  interrupted ;  i-i  sometimes  nearly  perfeet ; 
i4  impei'fect ;  0  sometimeB  ea^-.  Crystals  Ußuallj  thick  and  stout.  Twine ; 
composition-face  i~i  (f.  214).  Often  coarse  lamellar,  in  large  masses,  paral- 
lel to  0  or  i4.  Also  granulär,  particlts  coarae  or  nne  ;  and  fibroua,  Jibrea  . 
often  fine  and  long, 

H.=5— 6,  Gr.=3-33— 3'5,  Luatre  vitreous,  inelining  to  realnous ;  souie 
pearly.  Color  grecn  of  various  shades,  verging  on  one  side  to  white  or 
grayish-white,  and  on  tbe  other  to  brown  and  black.  Streak  white  to  gray 
and  grayish-green.  Transparent — opaque.  Fracture  conchoidal — uneven. 
Britüe.  In  crystals  from  Fassa,  optic-axial  plane  *-* ;  divei'gence  110°  to 
113° ;  bisectrix  of  the  acute  angle  positive,  mclined  51°  6'  to  a  normal  to 
*-*  and  22°  55'  to  a  normal  to  0,  Descl. 

Compq  Var. — Bisilicafe  of  different  protosyd  baaea,  under_  the  general  formula  fi  Üi ;  tteae 
baaea  {ft)  being  lime  {ös),  m^aeaia  (Sig),  ptotoijd  of  iron.  (f'e),  protosyd  of  manganeaa  (Mn), 
and  someümeB  potasli  (K),  aoda  (Na),  and  oiyd  of  ^c  (Zu).  TJaually  two  oc  moreof  thesebases 
are  preBBiit,  The  flrat  ttiree,  lime,  magnesia,  and  protoiyd  of  iron,  are  most  eomnioii ;  but  lime  is 
the  onlj  one  that  ia  preaent  slvrafs  and  in  large  percentage. 

Besidea  the  ailbatltutäonB  of  diffi&rent  protoxjd  baaea  for  ono  anotter,  ttese  aame  basaa  are  at 
timea  replaced  hj  sesquioxTd  baaoa  (ISA,  Pe,  mi),  tiough  aparmgly;  and  tbeailica  ocoaaionsllySjy 
alumioa.  The  speräes  haa  tterefore  the  general  formula  (B°,  E)  (Si,  '&\^f,  whieli  may  also  be 
writteii(ß,#)(gi,äl*). 

The  Tarieties  prooeeding  &om  theae  iaomorphoua  aubatitufciona  are  many  and  diyerae;  andtliBrö 
are  atill  others  depending  on  the  State  of  crystaUizatioo.  The  folinted  and  äbrona  kinda  early 
Tecoired  separate  naniea,  and  for  a  while  were  regarded  as  diatinct  apecies.  flbroaa  or  coluianar 
forma  are  very  muoh  lesa  oommoa  than  in  homb&nde,  and  lamellar  or  foliated  kinds  more  com- 
mon.    The  cryatals  are  rarely  long  and  slender,  or  bladed,  like  those  of  that  species. 

The  Barne  Pyroxene  is  from  lifi,  ßre,  and  ^ifos,  atraaigsr,  and  records  Haäy'a  idea  that  the  mins- 
ral  was,  aa  he  esprosaea  it,  "  a  atranger  in  the  domain  of  Are,"  whereas,  in  faot,  it  is,  nest  to  the 
feldapara,  the  most  uniTBraal  conatitnent  of  ^aeoua  rocks.  Thia  error,  however,  was  more  than 
eounterhalanoed  by  Haüy's  diaeoyery  of  the  true  cryatallographic  diatinction  of  the  species,  which 
led  him  to  bring  together,  under  this  one  namo,  what  Werner  and  othera  bad  regarded  as  disünct 
speoiea.  The  name,  thorefore,  is  properly  the  name  of  the  spedes,  while  Auyile  is  only  entilled 
to  be  used  for  one  of  its  varietiea. 

The  most  prominent  diviaion  of  the  speclea  ia  into  (A)  the  Jton-iäia/iaiiious ;  (B)  Vas  almninow. 
But  tlie  former  of  theae  gronps  ahadea  imperceptibly  into  the  lutler. 

Theae  two  groupa  are  generally  aubdiyided  acoor'ding  to  the  prevalence  of  Üie  magneaia,  lime, 
protoxyd  of  iron,  or  protoKjiä  of  manganeBe,  oroftwo  or  three  together  of  tbese  protoiyd  baaea. 
Yet  here,  also,  the  gradation  from  one  seriea  to  another  ia  in  general  by  almost  inaeasible  shades 
as  to  compoeition  and  chemical  charactera,  as  well  aa  aE  phyaical  qualitiea. 

I.    CONTAINIKft  LITTLB  OB  BO  ALUHINÄ. 

1.  Lime-Magnesia  Pyroxem;  UiLioOLnH.  (Basaltea  apatoaua,  y  hwit.,  pt,  Oroasledt,  68,  !T68, 
Malaeoht  AMdgmrd  (Ann.  Ch.,  ixxiL  leoO) ;  Delameth.,  J.  de  Phys,,  H.  249,  1800.  AlaliW, 
Muaaite,  Boitvoisia,  Ib.,  409,  May,  1806.  Diopside  [fr.  Ala)  H.,  J.  d.  M,,  xx.  65,  1808.  White 
Coceolite,  TraverselUt  Behewer,  Pogg-,  loiü.  109,  1864.)  Oolor  white,  yellowish,  grayish-white 
to  pale  gteen.  In  ctystals ;  cleavable  and  granulär  massiye.  Sometimes  transparent  and  color- 
leas.  6.=3'2— 3'3B.  Contaios  lime  and  magneaia.  with  lesa  than  4  p.  c.  of  protosyd  of  iron. 
Formula,  (Oa,  Ög)  SL  Anal.  1  eorresponda  to(JÖa  +  jag)  Si;  anal.  2-7  to<4Öa+^ii:g)  Si= 
^ica  B&'7,  magneaia  IS'6,  lime  25'8. 

a.  MaU^alile,  as  ori^nally  uaed,  included  a  bluiah-gray,  graytah-grean,  and  whitish  translucent 
variety  trom  Sala,  Sweden. 

6.  AlalÜi  oeeura  in  broad  right-angled  prisma,  colorleaa  to  fatnt  greeniah  or  clear  green,  uaually 
striated  lon^tudinally,  and  oame  originally  fcom  Mt.  Oiamietta,  in  the  Mussa  Alp. 

c  TriaierseHile,  from  Traversella,  oceurs  in  aimilar  long  glaaay  eryatals,  uaually  rectangnlar 
{planes  i-i,  i-i\  mueh  atriated  locgitudinally,  often  clear  green  at  one  end  and  oolorleas  at  ßia 
other ;  cleavage  parallel  to  I,  perfect. 

d.  Mnssife  is  white,  grayish-white,  and  apple^jeen  (according  to  Bonvoiaiu'a  original  descrip- 
tion),  and  oceurs  in  prismatic  iraplanted  cryataia,  and  aiao  in  maasea  made  up  of  aggregated  erya- 
tala,  the  obtuse  pdsmatle  edge  rounded,  and  ■with  cleavage  parallel  to  the  base.  Samedfrom  the 
loeaiity,  the  Musaa  Alp  (or  elevated  plane  of  the  Mussa). 
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The  optical  characters  of  malacolite  are  asstated  near  topof  theprecedir^pege.    Desdoiaeaus 
found  the  axial  divergence  in  a  ciystal  from  Äla  for  the  red  rays  as  obserred  in  tle  air,  111°  40' ; 
for  tlie  yellow  m°  20';  and  Heusser  obtaiDed  for  the  aame  112°  21',  112°  12'. 
e.   WMIe  Goccdüe  to  a  gcanulsr  yarielj.    The  original  coccoüle  was  gceen, 
Nanied  Maktcoliie  trora  (.«iu«!,  sofl,  beeauae  softer  Üian  feldepar,  witli  wWch  it  was  aBBociated  | 
and  Diojmde  from  in,  lunce  or  dimNe,  and  Öi/.«,  appea^cmi:e. 

2.  Lime-Mägn^siolTtm  Pyroxene;  Sahlttb.  (Malacolit  pt.  of  authora.  Dlop^de  pt.  S,,  l.  c. 
Sa}ilit(fr.  Salaj  d'Ändrada.  Soherer's  J.,  iy.  81,  1800;  J.  dePhya.,«.,  241,  ISOO,  Baioalit  (fr.  1. 
Baik^)  Reamia'o^  CreU's  Ann.,  ü.  1793,  21 ;  Baikaiit  Earst.,  Tab.  34,  7t,  1800.  Funkite,  Duf. 
Min,,  üi  Isl,  1841.  Cooeolit  d'Aiidrada,  Seherer's  J.,  iv.  1800.  Protheite  (fr.  Zilierthal)  Ure. 
Asheebas  pt.)  Color  grayish-green  to  deep  green  and  black ;  Bometimeg  gr^jish  and  TeUowiab- 
whito.  In  crystals;  alao  cleavabla  and  gramilar  massive.  G.=3-35— 3-4.  Named  from  Sala  in 
Swüden,  one  of  its  localitioB,  where  tbe  mineral  ooonra  in  massea  of  a  grajish-graeQ  color, 
liaTing  a  perfect  deava^e  parallel  to  the  basal  plane  (0).  Formula  (Ca,  ittg,  Pe)  Si  In  aoaL  9, 
Öa ;  Hg  :  Je— 2  :  1  ;  2]  in  10,  11,  tM3ratio=4 :  3  :  1,  correBponding to  öilicaSS"?,  mi^esialS-i, 
lime  24- 9,  prot.  iron  8  0=1 00. 

b.  Baikaliie  is  a  darb  dir^y  greea  variety,  in  crjatals,  cleavable  Ute  the  prooading  parallel  to 
0.     Hamed  from  Lake  Baikal,  in  Siberia,  near  whlott  it  oocurs. 

c  l'rötheiie  is  sombre-greea,  in  wyatala,  and  approaohea  foaaaite ;  from  Zilierthal  in  tho  TyroL 

d.  FumMie  is  dark  olive-green  coccolite  from  Eokaüter  in  Gothland,  hating  a  larger  partentage 
of  Fe  thau  ßg.  It  may  be  oonvenient  to  nae  ttäa  name  for  the  pjroaane  here  inoluded  that  oou- 
tains  10  p.  c.  or  more  of  protoiyd  of  iron. 

e.  DlALLABB.  (Diallage  pt.  iT.,  Tr,,  89,  1801.  Hypersthcne  pt,  Bronzite  pt.)  Part  of  Üie 
so-called  diaSage,  or  tMn-ibliated  pyroieue,  belongs  here,  BEd  the  rest  under  the  correspcnding 
dlvision  ofthe  ataminoua  pytoienea. 

Oolor  grayish-graon  to  bright  grass-greeo,  and  deep  green ;  lustre  of  deavsge  aurface  peaily, 
sometimea  metaUoidel  or  brasay;  H.=4;  0.=3-2— 3-35.  bouble  refraotion  strong;  bisectiii 
negative ;  inelined  about  38°  to  a  normal  to  i-i,  acd  showing  therefore,  when  viewed  through  i-i, 
a  sii^le  System  of  rings  in  the  öeld  of  the  polariaing  instrument  (DesoL);  the  angle  35°  to  40°, 
obaerved  in  the  air  (24° — 26°  in  oil)  in  the  diallage  of  Knockdalhan  ia  Sootland,  of  Zobtanbei^ 
and  BauDigarten  in  Sileaia;  a  grayisb  hyperathene-like  mineral  in  large  folia  in  the  gabbro  of  the 
Ruhen  coal  mine  near  Menrode ;  the  vanadiferoua  bronaite  of  Genoa.  But  the  green  diallage  of 
Heurode,  analyaed  by  y.  Rath  (No.  4,  p.  219),  has  thia  angle  about  49'  BO' ;  and  so  also  that  of 
Bormio  in  Telthn ;  dive^ng  thna  trom  ordinajy  diallage  and  diopaide.  With  this  variety  belongs 
pait  alao  of  what  has  been  called  hypersäim  and  bromU6~ßi3  part  that,ia  eaaily  tlisible. 
Common  eapedally  in  aerpentine  rocks. 

Hamed  from  iiahXay!,,  äifferertcB,  in  allusion  to  the  dissimilar  cleavages. 

The  grass-green  diaU^e-like  mineral  smaragdäe,  constitating,  wiCh  gaussurile,  a  rock,  is  in 
part,  at  leaat,  ampMbole  (q.  v). 

5.  Iron-IAme  Pyroxene;  Hbdehbbrqith.  (Hedenbei^te  (fr.  Tunaberg)  fera.,  Houv.  Syat,  Min., 
206,  269,  1819;  Hedenberg,  Afh.,  ii.  169.  Lotalite  (fr.  lotala)  Severgim,  befora  1814.  Bolophe- 
rlt  Brdät,,  Eandb.,  582,  1841.)  Color  black.  In  crystala,  and  alao  lameltar  masdve;  cleavage 
eaay  parallel  tb  i-i.  G.=3'5— 3'Bä  Conteüns  lime  and  protosyd  of  iron,  with  Utile  or  no  magnesia ; 
formula  (Ca,  fe)  Si.  Anal,  correspond  to  (i  üä+i  ^e)  §L  Named  after  the  Swedish  i^mist, 
Ludwig  Hedenherg,  wbo  first  analyzed  and  desoribed  Uie  mineral  Lotalite,  from  Lotala  in  Fin- 
land,  iainblaeklamellaimasaes.  Bendant  gives  for  the  ai^lea  of  bedenbecgite  0a7— 100°  10' 
—13',  Ja  7=81°  15';  and  Breitlianpt  for  the  Taljei^  mineral  {Fywxeitus  diagonaüs  Breith.)  I A I 

i.  lÄme-MagrKeia-Maagaaese  Pyroxene;  Soheffesitb  (Schefferit  J.  A.  Michaehon,  3.  pr.  CIi., 
xo.  110).  Oolor  reddiah-brown.  S.=339.  Containa  lime,  m^jneaia,  and  protosyd  of  manganese, 
and  in  tha  abaenoe  of  zino  differa  from  jeffersonite.     Formula  (Ca,  lilg,  Mn)  Si;  from  Lor^ban. 

The  Sichlenle  of  Breith.  (B,  H.  Zug.,  iiiv.  864,  1866)  ia  near  acheffarite  in  composition.  It 
occurs  in  aeieular  crystala,  having  /a  7=133°  38',  which  appeara  to  bo  the  angle  7a  i-i  of 
pyrosene(r:=133''  33'),  with  G.=2'e26;  color  isabella-yellow,  rarely  pale  yellowiah-brown,  and  ia 
eaaily  fuslble.  If  the  prismatio  äugle  ia  7A  i-i  of  pyrosene,  the  mineral  belongs  here.  But 
igelBtröm  ßnds  a  very  ahnilar  mineral  in  aspect  and  composition  at  Paisbei^,  with  7  a  7=124°; 
and  the  aualyaea  are  givan  under  amphibole  (aee  p.        ). 

B.  lAme^IroorMimgaTiese  Pynxcsae.  A  rariety  from  L.  Laaoh,  analyaed  by  Bischof  is  here 
inclndad. 

6.  I/ime-Irtm-Manganese-Zmc  Pyroxeae ;  JBKPBES0HrrB(Zeafti5  &  Vanuxma,  J.  Ao.  Philad-,  iL  194, 
1822).  Color  greeuish-black.  Cryatals  oflen  very  large  (3-4  in.  thick),  with  tlie  anglea  gonerally 
rounded,  and  flie  facea  uneveo,  as  if  corroded.     G-.=3-36.    Containa  lime,  magnoaia,  protoijdof 
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ooMrouis-us. 

fornroia  (Ca,  Je,  i/Lg,  län,  Zu)  f>i.     Named 

IT.   Aluuiuotjs. 
T.  J&imwicMB  läme-Magnesia  Pyroxem;  Ibuoaugite  {Da/nd).     Oolor  white  or  grayish.      Ooa- 
taiDB  alumitm,  witb  lime  and  msgriesla,  and  little  or  ao  irou ;  formiila  (Oa,  idg]  (fil,  äl').     Loolis 
Üke  diopside.     li.^6-5 ;  G.=3-19,  Hunt.    Hamed  fram  Xcina;,  wMie. 

8.  AlrnnmoKS  lÄme-Magnesiorlron  Pyro<xme;  JaSSAItb,  AdQITb.  (Forayn.  of  Aa^Äa,  see  p.  212. 
Also:  Baaaltisclie  Hombleade  pt.  Wem.,  Bevgiu.  J.,  1192;  BasalÜne  Kirw.,  Min.,  i,  219,  IISJ:. 
I^ssait  R%r?j.,  Hoffln.  Min.,  ir.  3,  HO,  181T.  [Not  Fassaile  Dolomieu,  whieh  was  a  Eeolite.] 
Maoluveite  Nkdlal,  Am.  J.  Sei.,  v.  246,  1822=Amphibole  R.  Seyöert,  J.  Ac.  Philad.,  ii.  139,  1821. 
Fyigora  SreitTi,,  Oliar-,  140,  1832.)  Colordear  deep^eea  to  greenisii-blacl:  and  black;  in  ccya- 
tais,  and  also  massive;  aubtranEluoent  to  opaqae;  R,=;3-35— 3'6.  OptioiJ.  oiiaraotors  as  fpr 
malacolite,  Ooutaia  protoxjd  of  iron,  with  lime  and  Diagneaa;  geuecal  formula  (Ca,  Mg,  i'a)(Si, 
301). 

a.  FassaUe  (or  Pyrgom).  Includes  the  graen  kinds  found  in  metamorpbio  rocks.  Named  from 
tbe  localitf  at  Paasa  in  Piedmont,  wücli  aSbrds  deep-graen  cryatala,  sometiraes  pistachio-green, 
like  the  epidote  of  Hie  looality.    Pyrg</m  was  bo  named  from  nio/uf",  a  fouwr. 

b.  Atigile.  Indudes  Üie  groenisb.  or  brownish-bladc  and  black  Mnda,  occuiring  moatlj  in 
erupÜTe  rocks,  but  also  in  metamorphio.    Namsd  from  ivyii,  Imsire. 

The  Augile  of  Werner  (and  Volcanite  Beiiaaelh.)  iuoluded  onlj  tbe  black  mineral  of  igaeoua 
Tocks — the  volciatic  sc/urri  of  esilier  autbors. 
e.  Almninotte  IHallage. 

9,  Alumiamis  Inm-Lime  Fyroxow ;  Hubsonitb  (Äcfe  Min,  1 
able  masBive.    Colot  blaofc.     Streak  green.     Ofton  haa  a  bron  .,..,.. 
3-46,  Brewer.    Cotitains  lime  and  protosjd  of  iron,  with  but  little  magnesia  ]  formula  (Ca,  Pe) 

fi,  äl*).  Hamed  from  the  Hudson  river,  in  the  vidnity  of  which  it  oocurs,  3a  Comwall,  Orange 
.,  N".  T. 

6.  Folylite  of  Thomaon  {Min.,  i.  495,  1836)  may  he  the  same  Compound.  It  is  deaeribed  as 
cieaTable  massive ;  G.=3'2S1;  H.=6 — fi'ö  ;  color  black;  opaque;  andis  stated  to  coma  from  a 
bod  of  magnetic  iron  ore  at  Hoboken,  N.  J.,  where  no  snoh  bed  of  ore  eiists. 

Appmdia. — 10.  Asbbstus.    Asbestus  is  a  finely  fib  n  ty  w  th  the  übres  eaiüy  «eparaWe 

imd  uausJly  flexible.  But  most  asbestus  belongs  to  th  jec  /  bt  de,  which  tenda  more  to 
Tun  into  Sbroua  forma. 

It  ia  difSovilt  to  distinguiah  the  hornblende  asbeal  f  m  1h  pw  ene,  exeept  bv  notina  ita 
HHaodation  with  kijowQ  varieäes  of  one  Di  the  other   peci  d  th     method  is  not  fi  ee  Irom 

donbt.     See  l\irther  under  Hobhblehde  for  descnpti  t^  dl  calities  of  asbestua 

H.  M^islaHle  (ßrociAi,  Cat.  di  uua  raccolta  di  Ro  28  SO  10  192,  1817;  Cydopeile,  in 
Desci  Min.,  65,  1862).    Occurs  in  -wool-like  forma    t  V      vi  d  Capo-di-Bove     Ita  cijBtal 

lographio  identity  witb  pyroxene  haa  been  shown  hy  fh  p  an  (Phil  Mag,,  ixxvu.  444,  1850). 
The  particular  variety  of  pyroxene  to  which  it  beloog    h  t  b         soertained,  as  no  analyaifl 

of  iL  haa  been  made.    Ntoned  aiter  Sreislak,  au  Itali      ge  1  "i  t 

LmiToßie  (Lawrowit,  Vanadin-Augit,  Eokscharof,  B  11  A  St  P  t  xi.  78,  1866)  is  an  alumina 
,  pyroieue,  oolored  green  by  vanadiuia,  from  the  riv  Sl  d  ka,  hey  nd  Mte  Baikal,  where  it 
ocoora  coarse  granulär  massive  with  quarta.  and  also  in  small  imperfect  cryetals.  Oleavage 
affords  the  prism  81°  7' ;  and  there  is  the  nsual  lamination,  from  Compound  Btruoluro  parallel  to 
0.  The  color  is  flne  emerald-green.  It  containa  beaides  sih'cs.  some  alunina,  iron,  lime,  mi^- 
nesia,  and  a  trace  oC  mauganese  and  Vanadium ;  but  no  analysis  haa  been  made,  so  Üiat  its  ezact 
place  among  tho  pyrozenes  is  not  certain. 

I.    CONTAINlKa  HITLB  OB  MO  ALTJBIHA. 

I.  lÄme-MagmsiaPyroxene;  Malacolüe.  Analysea:  1,  ITordenskiflld  (Sehw.  J.,  üiL  457);  2, 
K  Eose  (ib.,  2IIV.  86);  3,  T.  Waohtmeistor  (ib.,  sss.  334);  4,  Hermann  (J.  pr,  Ch.,  xiivii.  190); 
6,  IL  Roae  (Schw.  J.  sxsn.  88,) ;  6,  Bammelsbei^  (J.  pr.  Gh.,  luivi,  340) ;  7,  F.  J.  Wiik  (ArppB, 
In  Act.  Soc.  Fenn.,  vi.) ;  a  BoaBdorff(Behw.  J.,  mi  168),-  9,  Eaaein  (Ramm.,  4th  SuppL,  12);' 
10,  Waekenroder  (Kaatn.  Aroh,  xüi.  84)  i  11,  Bninner  (Jahrb.  Min.,  18B,  1855);  12,  Range  (Ramm. 
Mm-Ch.,  452);  13-16,  T.  S.  Hunt  (Eep.  G.  Can.,  1863,  467,  IsS);  16,  Redner  (ZS,  G.,  iviü,  Ji97)  ■ 
n,  Merz  (N.  Ges,  Zürich,  48,  1861) : 

Si         äl        Je         Sin        ffig         Ca  S 
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i-e          Mn 

Sg 

Ca 

B 

Wll 

SS-10 

=97-b7  Wacht. 

2-00         0-51 

n-86 

E5-60 

^100  Herrn. 

1-OS         2-00- 

18-00 

24-94 

=100-66  Soss. 

0-U        

18-39 

35-63 

=99-67  Ramm. 

2-29        

n-93 

22-65, 

Sra]-20.E: 0-37=98  58 

0-S9        

34-16  flü-S2='99-1SBonad. 

1'20 

lt-S3 

2B-U 

=99-74  Kassin. 

2-51  Hn  0-1 S 

18-22 

34-14 

-IDOWack. 

S-02         ir. 

16  20 

25-13 

=100-85  Bnmner. 

1-38       

n-36 

25-05 

=99-82  Range. 

1-9B        _-_ 

18-14 

25  87 

0-40=100-89  Hunt. 

16-78 

27-6T 

0-80=100-13  Hunt. 

3-24        1 

n-ua 

25-65 

0-45=100-56  Hunt. 

g-oe»     

19-85 

24-64 

=100-09  Ttedner. 

3-45        

17-82 

22  90 

0-B8=9fl-49  Merz. 

üIdu;  the  BpaSme 

n  asBodated  wlth  Eozoon. 

Hig  ,    ,g]/ 

16.  Grenville,  C.  52-54 

17.  ZermaU  5il-74 

"mt 

Ha  1,  crjstals,  G.=8-287  ;.  2,  fr.  Longban  in 'Wermlandt  3,  fr.  Tjötlan  in  Honvay ;  4,G.=3-28; 
5,fr.Knkudi  7,  ib.,  G.=3-215i  8,  ib.;  9,a=a3-31;  11,  fr.  the  Alps;  IE,  fr.  Oanada,  a.=3-2e- 
3-27i   i4,  fr.  Caußda,  witliEoBoon;  15,  ib.,  Q.=3-373— S-27B. 

2.  Lime-Moffnesia-Inni  Fyroxmie;  Sahläe!  Fimläie.  1,  H.  Kose  (Schw.  J.,  mv.  86) ;  2,  Reu- 
tersldöld  (Jahres!).,  isv.  393);  3,  Hisinger  (Af  h.,  üi.  291);  4,  Arppe  (Anal.  Finali.  Min.,  23);  5, 
6,  A.  Erdmann  (Ai.  H.  Stoalch.,  1848);  7,  Windieabach  (Ramm.  Mio.  Ch.,  452);  8,  Kammels- 
berg(ib.,  452);  9,  G.  T.  Bowen  {Am.  J.  Siä.,  v.  344);  10,  Erdmann  (L  o.) ;  11,  Payr  (Ber.  Ak. 
Wien,  SSV.  660);  12,  13,  H,  Rose  (l  &);  14,  v.  Haaer  (Ber.  Ak.  Wien,  xiL  714);  16,  Solralta 
(Act.  Fenn.,  1856);  16,  Rammelaberg  (J.  pr.  Oh.,  lixxvi.  351);  17,  Jhmk  (JaireBl).,  1844,  362); 
IS  Seybert  (Am  J.  Sd.,  y.  116);  19,  H.  Rose  (1.  c);  20,  C.  W.  C.  Fuohs  (JahreBb.  Min.,  'S2, 
80  ) 

Si       Sl       Fe      Mn      Slg       Ca       S 

1  Sila    SoAte          54-88  0-21  4-44     16-49  23-51  0-42=99-99  Rose. 

Lungban  yiik.     63-56  0-25  4-48  1-87  16-27  23-86  =100-29  Reut. 

d  "    64-18   1-45  2-18  17-81  22-73  l-30=99-54  Hisinger. 

4  P'irgas  gyh  gn.  62-ß1  0-54  4-54    19-62  21-03 =88-30  Arppe. 

6  Tunaberg  gn.      54-13  0-90  8-69  0-30  15-01  26-16  0-63=9981  Brdra. 

b  gt         63-83  0-95  7-95  0-89  12-20  38-55  0-54=99-90  Brdm. 

1  lleseritz,  17«         64-46  2-46  3-73  0-78  14-39  34-01  =99-83  Winch. 

8  EdenTiUe  ffBÄ.-6. 55-Ul   4-95    16-95  23-80  0-36=100-07  Ramm. 

9  NHavn,Ce  Saft.53-12  1-06  6-01  0-60  14-60  23-62  0-47  =  99-38  Bowen. 
I  Tnn-ib  Cm  jffi.  S3-50  0-76  9-74  1-90  13-59  2042  0-37=10018  Krdm. 
.  Obeno  hlitäi,«!»,.  56-03   4-84  S-16  16-71  30-73  =99-46  Payr. 

>   Dalecarlm  gn      64-56  0-14  8-14StnO-J3  15-25  30-21  =99-03  Rose. 

64-08  10-03  0-81  11-49  23-47  =99-67  Rose. 

l.  Bokbater  JWik   58-81  10-01    8-00  37-50    0-29=99-61  Hauer. 

15   Fmland  gn          62-00  0-85  12-43  0-80  10-15  22-50 =93-76  Schulla. 

■      3iaiBer?t,  dk  g».  48-02  3-67  13-57  1-28  9-74  25-34  =100-62  Ramm. 

[    Nordmark            53-17     0-42  16-13  1-61  7-06  23-00  =99-38  Emik. 

<   T   ObampL  gn.    60-83     1-BS  30-40  ir.  6-83  19-33     0-67  =  99-09  Seybert. 

Taberg  6J            68-36  17-38  0-09  4-99  22-19 =98-01  Rose. 

20   RadanÜi-ü,  64  (1)51-78  2-48«  lfl-91     7-03  3100  0-04,  IJa  0-19,  ß:  0-29=99-47  P. 

No.  3,  G.=3-27;  4,  erystals;  5,  G.=3-36;  8,  oryat.,  G.=3-294;  9,  cleavable  masBive,  G. 
=3-127-3-294;  10,  G.=3-30-3-37i  11,  G.=3-395i  13,  13,  fr.  BjörmyreB-weden ;  14,  fr.  B. 
Go-tUand;  15,  fr.  I.  Afvenaor;  16,  ocours  mixed  with.  Bcolopsite;  18,  G.=3-S77. 

3.  IrorirlAms  Pyroxem;  HederibergHe.  1,  ä  Rose  (äcliw.  J.,  L  c);  2,  Wolff  (J.  pr.  Cli.,  siiiv. 
236);  3,  Söchting  (ZS.  Nat  Ter.  Halle,  7ii.  67): 

8i  te  %               Ca 

1.  Tunatei^,  Eed.       49-01  36-08  3-98  20-87=98-94  Rose. 

3.  Arendal,  SÄ.              47-78  '27-01            2-2-95  =  97-74  WolfE 

3.  D.  la  Garde              Ö3-23  27-47  7-46  12-84=100  Söchtii^, 

No.  2,  G.  =  3-467;  3,  fr.  "Melaphjre." 
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21»  OXYGEN    COMPOUNDS. 

i.  Lime-Magneiia-Mam^amse  Pyroxette ;  Sckefferile.    Aualysis:  Michaelsou  (1.  e.) : 

Si        Se       Fe       idn       Mg       Ca         fi 
1.  Longban         53-31     3'9T     1-63     lO'iG    lÜ'Be    X9-09     (f60=98'93  Michaelson. 

5.  Lime-Ir>m'Ma!ig(mese  Pyroaxne.    Analyaia;  Bischof  (Lalirl).,  ii,); 

Sl        äl       fe       Mn      Mg       öa       :&a       fi 
L.  Laaeh         Bö-SS    2-ie    13'60    1-50    3-42    21-73     0-SS     0-98=100-56  Bischof. 

6.  Lime-Iron-^aagimese-Zmc:  Fyroxem;  JeffbreoKÜe.    Analysia :  Hermaim  (J,  pr.  Ct.,  iItÜ,  13) 

Si        Äl       fe       ilii      2n      Kg       Öa        fi 
49-61     1-93     10-53     700    4-39     8-lS    15-48     l-a0=98-62  ncrmann. 

II.   Alüminoüs  Pybosbnb. 

t.  Lime-Magnesia,  F. ;  LsucmigiU.    Au^jses ;  T.  8.  Hunt  (Eep.  G.  Can.,  1853,  1803) 

8i        *I      »e       Sg       Ca         B 

1.  Bathurst,  0.         Bl-50     6-15     0-35     17-69     23-80     1-10=100-09  Himt. 

2.  "  50-90    6-7t     0-35    18-14    23-14    0-90=100-45  Hunt. 

8.  Lime-Magn^sia-Iron  P. ;  Fassaite,  Ajigite.  Analysea:  1,  Kudernatsch  (Pogg.,  mm  BT7);  3, 
Messe  (Ann.  d.M.,  IT.  xU,  293);  3,  ßicMerÄ;  Scheerer  (Sächa.  Öee.  Leipsic,  d.  93,  1858);  4, 
Batthe  (Ctu  Gentralbl-,  ii.  112) ;  5,  Hauglitoii  (Dublin  Q.  J.  Sei,  v.  95) ;  6,  Kudernataeli  (1.  e.) ;  7, 
Klaproth  (Beitr.,  T.) ;  8,  KudematiSeh  (1.  o.) ;  9,  Wediiiiig(ZS.  ö.,  x.  S«6);  10,  Rammelsberg  (ib., 
ii.497);  U,  Elaprotb  (La);  ia,Kadernataoh(Lo.);  18-16,  v.  WalterBhau3en(Vulk,  Geat,,  107- 
110);  16,  Eanunelsberg  (Pogg.,  ciü.  436);  17,  Küdenmlseh  (1.  c) ;  18-20,  Rarameisberg  (Po^, 
lixxüj.  458,  cia  437);  21,  WaltershauseE  (1.  c,  p.  110);  22,  T.  S.  Hunt  (Rep.  G.  Cmi.,  1863, 
468)  i  23,  Tobler  (Ann.  OIi.  Ptarm.,  id.  2S0) : 


§[ 

äl 

te 

Mtt 

% 

Ca 

fi 

1    F-jssathal 

B0  15 

4  02 

12  04 



13-48 

19-57 

=99-26  Kudeinatsch. 

2    V  'tses 

49  1b 

5  08 

719 

tr. 

15-86 

18-87 

3-2e-98-51DeIeaae. 

3   Traveraella 

5179 

403 

7  57 

17-40 

18-98 

-99-77  R.Ä:a 

4   Zillettlial,  tm 

48  47 

8  2i 

4  JO 

1569 

21-96 

0-78=99-27  Bartha. 

6   Skre 

50  80 

3  00 

9  61 

108 

15-06 

19-35 

0-60,  STa,  &  0-66=100-16  H. 

6  Rhone  b}Jt.-gn.  (%)  50  43 

7  40 

16-32 

18-78 

=99-60  Kud. 

7 

62  00 

616 

1102 

0-26 

12-75 

14-00 

0-25=96-02  Klapr. 

8   Veauvi  3 

50  90 

6  37 

t.25 

14-43 

22-96 

=99-91  Kud. 

9                   oflC 

43  8G 

8  63 

4B4 

ii-. 

14-01 

20-62 

,  Fe  3-73=99-39  Wedd. 

10                     Of  185 

4JG1 

4  42 

14-22 

22-83 

,  Fe  M?jii=100-16  Ranun. 

11   PraÄcati 

48  00 

5  00 

10  80 

I-OO 

876 

24-00 

-97-65  Elapcoth. 

1'   Etna 

50  65 

4  86 

7  96 

1801 

22-39 

=98-66  Kud. 

1-            W 

6  74 

11  d9 

0-21 

12-90 

30-87 

0-28=100-02  Walt 

14            p«/-  5S 

5170 

4  24 

21-]  1 

18-02 

0-49=99-94  Walt. 

15            Masoali 

49  69 

10  75 

14-74 

18-44 

0-51=99-36  Walt 

19            Mt  Rossi 

4    u8 

010 

16-39 

19-10 

0-43,  Po  3-85=99-53  Samra. 

17    Eiffel 

49  39 

13-93 

=99-25  Kud. 

l'*   Hartlmfeen 

47  62 

8  13 

13  oa 

0-40 

ia-76 

18-25 

=100-08  Ramm. 

19   L  Laach 

50  03 

3  73 

6  65 

0-15 

13-48 

22-85 

,  Fe  2-36=99-24  Ramm. 

20    ^dhms  Boh 

6112 

3  3R 

■145 

a-63 

12-83 

33-54 

,  Fe  0-95=98-89  Ramm. 

21   Icelaud 

4JS7 

6  05 

5  92 

16-16 

22-00 

=100  Walt. 

1"   Montreal  M. 

49  40 

6    OFelSS 

13-06 

21-88 

0-60,  Sa  0-74,  E:ii-.  =  100-ll 

2a   Ka;seratuH  in 

44  40 

183 

1181 

0-11 

10-15 

32-60 

]-08,Na213,  £0-65=100-72 

Hos  1-5  fr  metamorphic  rock«  6  23,  fr.  eruptive  roots.  3,  ft.  Temuay,  making  with  Toagite 
a  so-oailed  porphjrj,  G.  =  S-135;  S,  var.  pyrgom,  G.=3-294;  4,  G.=3-396;  5,  the  angile  of  a 
metamorphic  dolerite  on  locll  Soavig  in  Skye;  6,  G.  =  3-347;  12,  G.=3-40;  IS,  G.=2-88e;  14, 
G.=3-3fl4;  lB,G.=3-aa8]  16,G.=3-37e;  18,  Q=3-380;  19,G.=3-348;  20,G.=3-361;  22,  in 
dolarite,  ff.=3-341, 

9.  Iron-Ltme  F.  (iirUh  liiile  Magnesia),  Analyaca;  1,  Deville  (Et.  TcnarÜfe,  1348);  2,  Hoch- 
stetter  (J.  pr.  Ch.,  xxrii.  375) ;  3,  4,  Smitt  &  Bnish  (Am.  J.  Sd.,  IL  xn.  369) ;  5,  Thomaon  (Min., 
i.  495) : 
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%    Ca  a 

8-40  14-96  =100  DeTffle. 

2-40  21-10  0-3Ü=99-19  Ilodist, 
2-98  10-39  1-95,  Sa  1-68,  K  2-48=9B-61  &&S. 
3-02  10-32  1-0Ö,  S^a,  £  4'ie=:100-lT  8.  &  R 
11-64  O-4l)=IO2-0r  ■" 


Soa.  5 ,  2,  Ö-.  volcauic  roets ;  3,  5,  fr.  tnetamorphio. 


,  G.=S-It3. 


III.    DliLLAGE    i 


Analysea  ; 


7.  Ratt  {Fogg.,  x<.T.  533) ; 


2  e.   Oontamiaff  liiiU  or  rtO  Alan 
(Bull,  Soo.  Nat.  Moaeou,  1854,  273). 

8  c.  Ahemmom.    Analyaea:  7,  t.  Eatli  (Z8.  GL,  is.  246);  8,  9,  Kegnault 

101);  JO-12,  KölLlBr("  "  ™       

T.  Kobell  (J.  pr.  Ob.,  x 
KTi.);  18,  SoliafhaüÜ 
Pliilad,,  ü,  141) ; 


I.,  Iir.  xiü. 
101);  13,EamiaelBberg(Mia.  Gh.,  464);  14,  Köhler  (1.  c);  15, 
6,  A.  Streng  (B.  H,  Ztg.,  sxiü  54) ;  17,  Delease  (Ann.  d.  M.,  IT. 
Pharm.,  li.  264);  19,  20,  Ä,  Streng  (Lc);  31,  Sejbert  (J.  Ao, 


Si 


4.  Nsurode,  hk.  Hyp.  53-60 

5.  Skye,          "       "  51-30 

6.  Achmat'Bk,  Diall  51-41 

7.  Marmorera  49-12 

8.  Kedmont,  IHall.  fi005 

9.  Ural,               "  62-60 

10.  Florence,       "  53-äO 

11.  Harz,            "  53-71 

12.  Baste,  gnh.-l  


■33  21-85  1-23=98 

15-87  21-11  1-69= 

15-S8  20-04  0-22= 

13-08  21-06  0-86=98 

•76     lS-92    0-25    14-85  20-15  0-21=101-44  B 

B 15-63  27-81  2-39=100-26  Herrn. 

■04     11-4! 


-.  Salabm-g,  gn. 
i.  Hamburg,  IHall 


52-00 


49-30 
49-50 
52-34 


Mn        Mg 


fi 


eRatb. 
(7-63  Eath. 
1971  Eath. 

2  Eath. 


15-33 

18-64 

1-46=98-94  EaÜl. 

17-24 

15-63 

2-13=99-61  ßegnault. 

16-43 

20-44 

1-59=99-68  Hegcault. 

14-91 

1-77=100-40  KoMor. 

17-55 

17-06 

1-04=100-27  Köhler. 

n-es 

17-40 

1-06=100-34  KöhlsF. 

18-51 

16-29 

1-10=100  36  Ramm. 

15-69 

18-28 

2-11=100-04  Köhler. 

16-40 

20-26 

=99-06  Kobea 

18-05 

13-16 

3-39,  aDt  0-39,  S'e  1-84 

ti  0-22=101-85  Streng. 
0-61     17-61     15-43    0-85,  Sr  0-30=98-93  Belege. 

14-13     18-13    1-77,  V  3-6B,  Sa  3-76  Schafh. 

15-68     19-18     0-66=99-65  Streif. 

.  __     16-69     19-18    0-34,  Fe  103=101-23  Streng. 

■OOffelO-73     ir.      11-33     30'00    1-27=99-50  Seybort. 


2L.  Wilmington,  "        63-17    4' 

No.  1,  fr.  gabbro,  G.=8-249-,  2,  ib.,  G.=3-244i  8,  ib.,  G.=3-246i  4,  ib.,  G,=3-SS8;  5,  fr. 
bjpersthene  rock,  «.=8-343;  6,  G,=3-21,  H.=4-5;  7,  fr.  gabbro  of  öraubündten,  G.=3-a63 ;  8, 
met  diallage,  G.=8-S61  ;  9,  met.  diallage,  fr.  serpentioe;  10,  fr.  gabbro,  ö.=3-266;  13,  fr.  gabbro, 
G.=3-a3;  13,  fr.  gabbro,  G.=8-300;  14,G.=3-2a;  16,G.=3-3j  16,  fr.  gabbro;  1 8,  vamdiferoua  . 
bronzite,  G.=B-25;  19,  30,  fr,  gabbro,  paendo-hypersthene ;  21,  pBeudo-hypersthene,  asaoa  with 
quartE,  6.=3-2B;  B.E.  fiis. 

Pyr.,  etc. — Tarjiag  widely,  owing  to  the  wide  Turiattons  In  oomposition  in  the  different  varie- 
ties,  and  often  by  insensible  gradationa.  Fuaibility,  from  the  aJmost  iofiisiblB  diallags  I 
diopside;  3-5  in  BahÜte,  baikalite,  andomphaeite;  3  in  jefferaonite  and  augite ;  2-5  in  h( 
ite.  Farietiea  rieb  in  iron  afford  a  m^;netic  globule  when  fused  on  oharooal,  and  in  gonerai  thoir 
fuaibility  varies  with  the  amount  of  iron.  Jeffej-sotiite  givea  with  aoda  on  charcoal  a  reaction  for 
Kine  and  manganese ;  many  others  also  giva  with  the  fluxes  reactions  for  mauganeae.  Most  yari- 
eljcs  are  unacted  upon  by  aeide. 

Oba. — Pyroiena  is  a  common  mineral  in  orystalline  limeatone  and  dolomite,  in  Serpentine,  and 
in  Tolcanic  roots ;  aad  oeeurs  also,  but  lesa  abundantly,  in  conneoläoa  witb  granitio  rocka  and 
metaraorphio  sehista.  The  pyroxene  of  limeatone  ia  misüy  the  white  and  hght  green,  or  gray 
yarieties;  ßiat  of  most  otber  metamorpbic  rooks,  sometimoa  white  or  colorleaa,  but  usually  green 
of  diCferent  abadea,  from  pale  green  to  greenish-biadt:,  and  occaaionally  blaok ;  that  of  aerpentine 
ia  aometiniea  infine  crjstals,  but  often  of  the  foBated  green  kind  caUedtKoJ/off«,-  that  Of  eruption 
rocks  is  the  blaok  to  greenish-black  angüs. 
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In  limeatone  the  associatea  are  often  homblende,  Boapolite,  garnet,  orthoelase,  sphene.  phlogo- 
pite,  and  sometimea  brown  tourmaline,  chlorite,  tale,  zirooQ,  apinel,  rutile,  etc. ;  and  in  other 
rnetamorpliin  rocfca  mostiy  tho  Bame.  lu  eruptiTe  rooks  the  ciyatels  sre  imbsdded,  and  ofteu  oceur 
with  similacly  diasGnünated  ehrysolite,  oryatals  of  ortlioolase,  sanidm,  labradorite,  leurate,  etc. 

Pjrozene  is  an  essential  constituent  of  maoy  rooka.  Fp'oxeTtyle  is  ametamorpiitc  rook  consiat- 
ing  »aiiüy  of  compact  pjrosene  of  tlie  SaUite  Beotlon.  lAerzolyts,  from  the  bordera  of  Lake 
Iiherz,  in  the  department  of  Atiögo  in  France  (described  b j  Cliarpenläer  and  DufrScoy  aa  a  variefy 
of  pyroxene),  is  s.  green  pjroxenie  rock,  (For  oonBätution,  soe  under  Spinbl.)  Pyrosene  iüon^ 
■wiOi  labradorite  constitutaa  tiie  darfc  gray  and  green  to  black  eniplivo  rock  callHd  doleryte,  wliioh 
often  contains  aiso  rnagneöc  iron  oce  in  grains ;  and  witli  labradoriie  and  ohrysolite,  Üie  related 
rock  iasoli.  BoUriiic  and  Txi,saMic  lavaa  have  tha  satne  compoaition.  With  leaeite  it  forms  the 
leticitophyr,  tlie  common  igneous  rock  of  Voauidua ;  and  Trith  oephelin,  nepAeim^fe  or  nephfüa- 
doleryte,  anothet  Italiau  igoeoua  rook.  The  pyroiene  of  these  igneoua  rooka  ia  tbe  black  variety 
aagile;  and  it  often  ocours  in  distinot  oryatals  of  the  forms  iufiga.  203-206.  Many  kinds  of  ii/n, 
and  the  earthy  basalüc  rock  called  waike  (either  a  variety  of  tufö  or  a  deoomposed  baaalt  or 
doleryte)  often  eonaist  largelj  of  crystals  or  grains  of  augitä. 

BÜiMage  ocours  geuera!^  in  Serpentine  or  steatiüc  rooks. 

Maay  foreigu  localitiea  of  pyroxece  have  already  been  briefly  indicateü  (pp.  214-319).  The 
cryatala  of  Ala.  in  Piedmont  are  asaodated  with  garneta  and  talc  in  Teins  traveraing  aerpenüne ; 
and  the  more  traiaparent  are  sometimes  cut  and  worn  ae  gems. 

In  'S.  America,  it  ocours  in  Maine,  at  Raymond  and  Rumford,  diopside,  aalilite,  elo. ;  at  Deor 
Isle,  diallflge  in  aerpenüne.  In  Vermont,  at  Thetford,  Haok  ai^ta,  with  ohrysolite,  in  boiildera 
of  basalt.  In  Mass.,  in  Eerkahire,  white  ciyatals  abundant;  at  the  Bolton  qnarriea,  same,  good; 
WoatÖeld  and  Blanford,  diallage  in  serp.  In  Conn.,  at  Canaan,  whi»  cryat  2-S  in.  long-  by  1-2 
in.  broad,  in  dolomite ;  in  Trumbull,  large  green  oryat  in  limestone ;  in  Reading,  on  the  turnpike 
nearthelineofDanbury,  amall  trauap.  cryst,  andgraaular;  afWatertowD,  near  the  Haugatuok, 
white  diopside.  In  N.  York,  in  N.  T.  Co.,  white  cryat.  in  dolomite ;  at  "Warwick,  fine  oiystC 
(deacr.  and  flg.  by  v.  Rath,  Pogg^  osL  2fi3) ;  in  Westchester  Co.,  white,  at  the  Sing-Kng  quarries ; 
in  Orange  Co.,  in  Monroe,  at  Two  Ponda,  cryst,  oftwi  large,  with  scopolite,  sphene,  etc.,  in  lime- 
Btone;  3  m.  S.K  of  öreenwood  tanace,  sahlite  with  ooceoüte;  i  m,  E.  of  sam^  in  oryat.  with 
miea  in  limestone,  one  6  in.  long  and  10  in.  in  circ. ;  1  m.  "W.  of  Coffee's  Hotel  in  Monroe,  black 
eoQCOlite ;  a^  m.  H.  of  EdeuTille,  gray  orysl. ;  1  m,  N.W.  of  Bdenville,  black  cryst.  in  limestone ; 
in  Oomwall,  the  yar.  hadaomie;  near  Amity  and  Fort  Montgomery,  good;  in  Peres t-of-Dean, 
lamellar,  green,  and  bronae-colored,  with  block  cocoolite  i  in  Putnam  Öo.,  near  Patterson,  grayish- 
white  cryst.,  abundant;  at  Itogers'  Rock,  L.  George,  massive  and  granulär  (eoocoUte),  gray, 
green,  brown ;  near  Oibow,  on  Trooman  Lake ;  in  tewia  Co.,  at  Diana,  white  and  black  oryat. ; 
io  St.  Lawrence  Co.,  at  Kne,  in  It^e  oryat.;  in  Eaaei  Co.,  near  Long  Pond,  oryat.  (f.  213),  alao 
beautifiü  green  coceolil« ;  at  Willsboro',  green  ooceolite  with  aphene  and  wollastonite.  In  N.  Jer- 
sey, in  Frankhn,  good  cryat  In  Penn.,  near  Attleboro',  oryat.  and  granulär ;  in  Penosbury,  at 
Burnatt'a  quarry,  diopalde.  In  Maryland,  Hartford  Co.,  at  Oooptown,  diallage.  In  Delaware,  at 
Wilmington,  a  hypersttlene-like  variety  (anal  21),  Jluttal'a  Mackreäe.  In  Canada,  at  Bytown, 
Bubtrp.  white  cryst.,  1-lJ  in.;  in  limestone;  at  Calumet  I,  grayiah-green  ccyst.  in  limestwne  with 
phlogopite,  aome  appearing  to  he  altercd  Eoxooa;  at  the  High  Falls  of  the  Madawaska,  cryst. 
sometimes  1  fL  loi^  and  4  in.  wide,  having  cryat.  of  hombieude  attached;  in  Küdau,  aa  a  rock ; 
in  Bathurat,  colorless  or  white  cryst.;  near  Ottawa,  in  large  snbtrp.  cryst.,  in  limestone:  at 
Grenville,  dark  green  cryst.,  and  granulär;  at  Montreal,  Eougemoct  and  Mout^velli  Mta.,  black 
in  doleryte. 

Alt.— Pyroiene  nndergoes  alteratloE  in  different  waya,  aa  haa  boeu  wel!  eiplained  by  Bischof, 
and  many  apecles  bave  been  instituted  on  the  material  in  different  stages  of  ohange.  In  the 
siniplest,  there  is  only  a  taking  np  of  water,  producing  a  "  hydroua  augite."  The  water  found  in 
aeveral  of  the  aualyaes  already  cited  may  be  from  this  souroe.  In  many  oasea  a  losa  of  silica 
nppems  to  attend  this  hydration ;  and  often,  also,  a  loss  of  one  or  more  of  the  baaea  (of  which 
Itoe  lime  and  iron  are  the  fliat  to  go),  through  Uie  dissolving  agency  of  watars  holdmg  carbonio 
add,  or  carbonates,  in  Solution.    Thus  may  come  the  following  aubatancea; 

13.  MiDROüS  Atjoiie.  Analyaes  1,  2,  3  of  an  aitered  sahlite  froaa  Sala,  Sweden,  tho  three 
aualyses  made  on  different  fragments  of  the  Same  piaee,  by  H.  Rose. 

14.  PioROPHTtt  (Svanbei^,  Pogg ,  L  6B2,  1839).  Alao  fromSala,  where it  oocuia  both  maasiTe, 
witli  the  cleavage  of  pyroxene,  and  Sbrous,  of  a  greaniah-gray  color,  with  H.=2-6  and  Q.—i-'i5. 
Analysea :  4,  Svanbe:^  (l.  c).  Formula  deduced  ß  Si+i  fi.  Ifamed  from  iriipus,  biüer,  and 
^ii*Xoc,  leaf,  in  allusion  to  tha  odor  when  moistenad. 

15.  Pträllolhe  (}Tordeni:Möld,  Schw.  J.,  ixsi  389,  1820).  From  Knland,  where  it  oceura 
moatly  in  limestone,  with  pyrosene  and  acapolite.  A  pyrallolite  from  Sibbo  in  Finland  haa 
been  named  Vatr<iasite,  after  Count  Vargas,  Huot  Min.,  ii.  676, 1841 ;  "Wai^^asit  Qerm.  Analyaes: 
5,  Nordenakiold  (1.  o.),  of  tha  original  minaral  from  Storgord,  whitish  er  greeniah-white,  witli 
H.=3-5— 4,  G.  =  2'53  — 3-18,  for  wMoli  tke  formula  SlgSi  +  ^fi  haa  been  written;  6-14,  latec, 


.ccy  Google 


by  Arppe,  Piinilijelm,  Runcliei^,  and  Selin  (AnaL  Finsk.  Min.,  85),  from  different  Fmland  loeaJi- 
titis — 6,  largo  wliiüal!  crystala  from  Storgard,  G,— 2'53;  1-10,  Itüia  KuUa  qnarrjia  Kimito;  8, 
whitiäh,  augitio  in  struoture,  H.=3  — 4;  9  and  10,  wWtiah  and  earlhj;  11,  graen  aad  colnmnar, 
G.  =  2-K0,  H.=3— 4,  from  Tatvedaliolm ;  13,  Bimilia-,  from  Skräbböle;  13,  groemah  and  eranular, 
with  G.=2'G1,  from  Haapakyla;  14,  browuish  et  grayish-jollow  and  eolamnar,  H.  =  3,  &.— 2'66, 
from  Fr'iigard.    The  ocystalline  atructure  is  tbat  of  pjroseae.    ITamed  from  rip,  fire,  öxXnt,  ü&ftr. 

16.  SoHiLLBB  Spab  in  patt  (SchiUeratein  Wsm.,  Bastüe  pt.}.  Ab  impnre  Serpentine,  from 
Baete  in  the  Hara,  having  oileo  the  oleavage  and  fonns  of  pyroxenoi  H.=3'B— 4;  G.=3-5 — 
2''Iö ;  luatre  nietallio-pearly  to  subTitraous ;  color  dark-green  to  pmchbeuk-brown.  Analyaia  16, 
by  Köhler  (Pogg.,  ai.  192) ;  16,  Eammelsberg  (Pogg.,  xlis.  387).    See  llirther  SEHPEüriNB. 

n.  Tratbrsellitb  (Scfteerer,  Pc^g.,  Joiii.  109,  1854].  A  leefc-green  minetal,  in  eryat^s,  hav- 
ing  the  form  of  pycoiene,  from  Traversella  in  Piedmont.     Aoalysis ;  17,  B.  Eiohter  (1.  c). 

IS.  PiTKAEiNBiTB  {SckeertT,  Po^T  xoüL  100,  1854).  Haa  a  leek^^reen  or  dark^ceen  coloi", 
and  loolta  like  unaltared  pyroiene,  having  the  cryatal  planea  I,  i-i,  m,  with  oloaTage  parallel  to 
i-i.  It  is  from  Pitkäranda  in  Tinland.  An^yaea ;  18,  R.  Richter  (Pc^g.,  sdii.  101) ;  19,  Frauk- 
enhauser.    Sobeerer  refers  here  part  of  pyralloUte  ^aL  20). 

19.  SrEAKOKirarrB  («.  Zepharomch,  Jahrb.  geoL  Keiuhs.,  iv.  695,  1853).  Approachea  ateatite. 
It  oceura  in  greenish-jellow  crjttala,  sott  aod  greaay  in  feel,  with  G.^l'Bl,  Analyaia:  21,  v. 
Hauer  (1.  c). 

20.  MoNSADiTB  (Erdmann,  Ao.  H.  Stockh.,  1842,  p.  103).  Probably  a  alightly  altered  pyroieue 
or  horoblende.  Described  aa  oconriing  granulär  massive,  with  two  uneqnal  oleavJ^ea  mutnally 
inclined  about  130°;  vrithH.=ti,  G.=3'36l8;  color  yellowi^  lioaey-yellow,  andiuatro  vitreoua. 
Aualyala:  22,  Erdmann  (1.  o.).  Pormula  deduced  (Mg,  Je)  Si  +  jS.  From  Bergen  in  Norway. 
Kamed  after  Dr.  Monrad. 
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60 

35 

4-ie 
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25-07 

4-94 

4-62-99-82  Eoae. 

2 

50 

0-45 

5-13 

21-53 

10-89 

3-13=97-44  Rose. 
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56 

LS 

0-10 

4-11 

0-66 

23-46 

9-58 

8-12=97-51  Rose. 

Picrophyll 

49 

l-ll 

6-86 

SO-10 

0-78 

9-83=98-48  Svanb. 

5 

PyrältoUls,  Storg 

53 

62 

3-38 

0-a9 

0-99 

23-38 

5-58 

3-68,  bit.  *  loaa  e-38  Nora. 

6 

76 

1-79 

0-72 

11-65 

2-56 

7-10=100-05  Arppe. 

Kulla 

56 

1-4 

0-6 

[28-7] 

3-0 

8-5=100  Arppe. 

8 

48 

0-48 

1-55 

0-76 

34-72  10-69 

58 

87 

1-79 

0-57 

18-30 

11-72 

8-78=100-12  Seliii. 

10 

18 

0-87 

5-63 

e,-48=99-66  Pumhjelm. 

11 

Takv. 

55 

n 

1-18 

1-46 

0-09 

26-35 

6-33 

9-15=  100-17  Arppa. 

12 

"        Skrab 

55 

1-55 

1-86 

1-68 

261ä 

6-34 

7-56=101-03  Arppe. 

13 

'■        Haap. 

51 

1-11 

1-26 

0-89 

30-05 

2-90 

7-80=100-80  Arppe. 

14 

"        Prug. 

63 

31 

0-34 

23-19 

3-74 

7-32  =  100-64  Arppe. 

IS 

Äcfeißerspor 

43 

1'73 

10-91 

0-57 

26-16 

2-75 

12-43,  Sr  a-37  Köhler. 

iö 

41 

48 

6-49 

16-61 

27-34 

10-13  =  101-96  Ramm. 

n 

Travers^ie 

62 

39 

1-21 

20-46 

14-41 

E-«9=100-09  Richter. 

IS 

FUkaraiulüe 

61 

25 

0-41 

0-83 

13-30 

9-17 

3-B2=!00l9EicIi1er. 

19 

64 

67 

1-34  12-34 

13-50 

14-42 

2-80=99-19  Frank. 

20 

Storg 

60- 

6 

5-67 

1-68 

27-13 

4-63,  Pe  0-67=99-83  Soh. 

Slialonit.ile 

63 

7-00 

2-94 

1-37 

19-36=100  Hauer. 

22 

Mn,i.rad%te 

53 

17 



8-53 



31-63 



4-04=100-40  Erdm. 

T.  S.  Hunt  haa  a: 
doaely  in  compoBil 
and  slao 

21.  Htbbous  Difl.ij:J6ES  (Lc,  p.  469),  tbat  may  be  eiamples  of  oüier  alterationsof  the  speciea. 
The  foUowing  are  hia  analyaea :  Ko.  1,  o£  a  britüe  oleavable-maaaivc  raineral,  forming  a  hod  in  a 
depoait  of  apatita  in  Nortk  Elmsley,  having  the  oieavagea  of  pyroxene  perfeot ;  H.=3;  G.  =  2-538 
— 2-639;  eolor  greeniab-^ray ;  powder  uuetuous.  No.  2,  a  sünilar  material  from  jf.  Eurgaaa, 
having  tiie  deavage  of  pyroitine;  a  wasy  hiatra ;  H.=2 — 3,  and  G.=a-33 — 2-35;  pale  grayiah- 
g.een  color ;  an  unctuoua  feel.  No.  8,  a  coarse,  deavable,  bronze-oolored  diallage,  forming  a  rock 
at  Ham.  No.  4,  a  rock  from  Orford,  consiating  of  sraall  maaaea  of  peariy,  transluoent,  w ' 
green  diallaga,  with  H.=5-0,  and  G.= 


Si 


Äl 


Pe 


% 


10-96 

9-36 

28-19 



14-31=99-52 

14-25 

4-41 

25-73 

16-93  =  100-62 

13-59 

27-17 

3-80 

6-30  =  100-88 

3-45 

8-73 

24-55 

11-35 

5-88  =  101 -56 
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222  OXT&EN   COMPOUNDS. 

A  complete  removal  of  tlie  lime  and  iron  produceB  iteatite  or  talc  -i  comtnon  matetial  of  paeudo 
morpli  Feiisiälnfrile  i8  ■>  varietj  of  iteatite  (see  Talc)  ha^ing  sometimsa  the  oleavage  of 
pyroxene  Pjrallolit''  is  alBO  in  port  tal  or  HteaCite  {anal  5  13  14)  Sapaiiile  and  serpenMnt 
(q  v)  are  other  re'ults  of  tlic  oame  tind  of  alteration  Üiey  otnEistii^,  like  talo,  of  ailioa, 
magnesia  and  water  Rorlomle  m  a  Bteatite  pssuJomorph  of  pyroieae,  foond  in  Orange  Co., 
N  1    wiüi  ohondrodite 

The  foEiwmg  are  f  ther  'kioä'i  of  paeudomorphs  Hematite  Lnnorate,  Magnetit«,  Palagonite 
(whjoU  see)  In  tlii,  pj  roxenes  contamiug  laueh  iron  eapecmlly  the  tugiöo  varietJea,  the  protoxyd 
of  iron.  wien  mo!ature  and  air  are  preeect,  may  paes  to  a  higher  state  of  oxydaüon,  and  the 
mmeral  take  a  red  color  (the  color  of  anhydxous  sesquioxyd  of  iron  (hematile),  or  it  may  take  up 
■water  aa  well  aa  oxygen,  and  hecome  of  a  brownialt-yeli'm  color,  the  color  of  the  hydrous  aesqnl- 
Oxyd,  or  KiaoBife.  Magrteiile  ia  another  result,  and  probably  throngh  the  alteration  of  one  of  these 
Oxyds  aa  an  intemiediate  State. 

Falagonüe,  aB  Bullaen  has  observed,  is  one  of  the  producta  ariaing  in  part  ironi  the  change  of 
the  iron  to  a  aesquioxyd ;  it  is  the  material  of  many  tutis  of  voloanio  regiona,  aa  tJioae  of  Iceland 
and  Etoa,  such  tüfaa  haiiag  been  made  ftom  doleritie  or  baaaltio  lavas  aboon^ng  in  pyroxene. 
Sunaen  rem^ks  thet  palagonite  may  be  made  artificiaBy  by  puttiag  powdered  baaalt  into  a  l^irgs 
eseeaa  of  cauatic  potaah  in  t\iaion  and  pouring  on  water;  the  prodnct,  afler  waahing,  ia  hydrated, 
pulTeralent,  aad  gelaünizea  with  weak  aoida,  and  its  compoaition  is  like  that  of  tJie  purest 
palagonite  of  Iceland.     Foi  analyaes,  see  p.  i83. 

Bpidote  is  another  minoral  rcsulting  from  tho  kind  of  change  here  mentioned. 

In  one  varlety  of  the  dialiage  from  the  gabbro  of  Harzbm^  fsee  analyses  of  othera  on  p.  219), 
A.  Streng  found  (B.  H.  Zig.,  xsiii.  54.)  Si  45-73,  äl  5-60,  Pe  12-)S,  je  8-tlO,  Mg  12'5d,  Öa  8-86, 
alkaliea  0-55,  fi  4:'68=98'16 — a  percentago  of  osyd  of  iron  and  of  water  wMch  indieatea  partial 
alteration. 

Oimolite.  In  the  case  of  6ho  aluminoas  pyroxene,  when  all  the  basea  eieept  the  alumina  are 
rcmoTcd  and  water  takeii  up,  there  may  result  cimiHte  (q.  y.),  a.  wliitish  clay-like  earth,  which 
his  been  obaerved  oonstitatiag  paeudomorphs  ol  angite  at  Büüi  in  Bobemia.  In  the  change  to 
Uns  aluminous  Silicate  alumina  may  posbihly  be  added  to  aome  exteut,  from  an  extemil  source, 
sa  fiom  leldgpar  deeomposing  in  the  aame  rock  Piaani  gives  tiie  followii^  compoaitnn  of  a 
greenisli  aluminous,  althoi^h  tilc  like  p^eudoraorph  having  the  anglcs  of  pyroiene  (1/  B.,  liv. 
61) 

si  41  Fe  Jtg  ta  N^  t  S 

16  j3        20  43        Jb"        5J4        0   J         -1^2        3  &s        7  JO 

Glimcomie,  Mco.  Uuder  the  aotion  of  alkaline  watera,  alkahea  may  be  lutroduned.  Thua 
äie  hydrous  mineral  5&Mwv»iife{q.  T.)or  ^een«artA  may  result  aa  a  coustitiient  of  aome  augite  paeii- 
ßomorphs;  or  tho  essentiaUy  anhydrous  mineral  jnjoo,  which  has  been  observed  by  Ejerulf  aa  a 
pseudomorph  after  augite,  in  the  Biffel.  EjemJf  givea  the  foBowing  aualysea  {1}  of  au  uuallered 
augite,  and  (2)  tha  mica  derived  from  it : 

Si  äl         te       %       Öa       Sa       t.      Ign. 

1.  AnißU  50-21       6-04      1-59     13-66     19-86     0-33=98-58 

2.  ÄOTjJMiwl     43'1(I     16-05    23-25     10-32      0-81     0-82    4-62     1-BO,  vflth  Ti  1-03  aa  inipurity. 

Acmite  {q,  v.)  ia  conaidered  by  Bischof  and  Böse  a  pyrosene  altered  by  the  alkaline  proceas, 
Quor^.  Opal.  GaHie.  The  remoTal  of  the  mineral  by  the  dccemposing  and  disaoSving 
agencies  may  be  attcnded  by  the  introduotion  of  sUioä  from  the  watera  present,  theae  watera  hav- 
ing hecome  siliceoua  aa  a  consequence  of  tlie  decompositiona.  Hence  may  come  ailiceaus  paeudo- 
morpha,  eicher  anhydrona  like  gurwlz,  or  hydroua  like  opal  One  Buoh  from  Tesuyiiia  ia  deaotibed 
by  Hammelaberg,  which  atih  contained  aome  part  of  the  bases,  affordiog  him  ou  aiialysis  (Pogg, 
lixx.  387) : 

öi  85-31,    Äll-BS,    Fe  1-67,     %  1-10,     Ca  2-66,    S  5-47  =  98 -42. 

In  aome  caaes  the  watera  hold  in  aolution  carbonate  of  lime  instead  of  ailioa,  and  thia  Salt  of 
lime  Gonaequentty  taltes  the  place  of  the  removed  mineral,  and  ao  caicUe  pseudomorpha  after  py- 
roxene are  produoed. 

22.  Ubamib.  Au^te  alaoooours  oltered  to  horablende,  and  the  prodnct  has  beennaraedaraZüe 
byRosetPogg,  3S.8S2,  1830,  xxvii  97,  xxxi.  619).  The  ocystala  have  the  form  of  augite,  butthe 
cleav^e  of  homblende.  /A  7=124°;  they  appeartoconaistof  anaggregation  of  minute  horaljlende 
prisms.  They  are  auhtransparcnt  in  very  thiü  lamime,  have  a  deep-green  color,  a  greeniah-white 
atreak,  with  H.=5  or  nearly,  and  G.=:3-14— 3-15,  Ural;  3-273,  Sileaia,  y.  Bath.  Analyaoa:  1, 
Kudernatsch  (P(^g.,  xxxviL  588);  2,  Bammelaberg  (Miu.  Chem.,  490) ;  8,  G.  v.  Bath  (Pogg,,  xcb 
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BISILIOATES.  2aö 

Si        äl        fe      lÖD      log        Öa         fi 
I.Ural       5S-05    4-5*1    16-31      fr.     12-90    12-41  =99  36  Kuder. 

2.  "  E0-7S     6-65     ]6*4S     0-79     12-28     ir59     1-80=99-34  Eamm. 

3.  Silesia     48-70    0-82    25-21 12'0l     ll'SB     1-01,  alk.  fo-.=99  Ealil. 

TJraJite  was  obtaincd  hy  Eose  from  a  greeii  porphyritio  rock  at  MoatoTaja,  Lake  Baltjm,  neal 
Katliariiienborg,  and  at  Carminakoj,  near  Miaak,  in  tlie  Ural.  It  haB  since  been  reported  ftom 
Arendal  in  Norwaj ;  Tavignolo,  near  Predazzo  in  tlie  Tyrol ;  near  Ifourode  in  Silesia,  in  green- 
Btone ;  Tungniagua  in  Qnito ;  Mjaore  ia  India. 

Arlif.— Diopaide  has  been  obserred  aa  a  furnaca  produot  at  the  iron-worka  of  PMlipsburg,  N. 
Jeisey  (G.  J.  Bruah,  Am.  J.  Sd.,!!  xsiis.  132);  auddark-ooloredpyroseneat  Gaspenberg;  in  au 
old  ftirnaoB  near  Haohebui^;  aoepper  fiiroacenoar  Dillouburg;  at  FaMuu  and  Oldbury ;  aman- 
ganese-augite  at  Mägdeaprung. 

Formed  io  crystala,  as  diopside,  artifioislly  by  the  aetion  of  Chlorid  of  Silicon  on  m^nesia 
(Daiibrea) ;  also,  o  grayiah-wiiite  Tar.,  by  mixing  tlio  constituents  and  espiffiing  to  a  higli  heat 
(Barthier). 

Äugite  in  small  yellow  cryatals  haa  baen  found  in  old  fumaroIeB  at  Biterkopfe,  near  Andernaoll 
(y,  Rflth). 

2a3A.  OMPHiciTH.  (Omphazit  [fr.  Baireut]  Wem.,  Hoffm.  Min.,  Ü.  2,  302, 18ta ;  Breilh.,  ib.,  iv. 
2,  125,  lan,  Haiidb.,  612,  1841,  B.  H.  Ztg.,  ssiv.  385^  397,  1865.) 

Monoelinio.  Cleayage:  in  two  directiona  with  the  interangla  115°.  onoperfoet.  the  other  imper- 
fect.  MassiTB,  granulär,  diaacminated.  H.=S— 6.  G.=r3-a— 3-3  ;  3-178— 3  231,  Breith.;  3'263, 
fr,  Ober-Pfördt,  3*270,  fr,  between  "Wustuben  and  Wcppenreuth,  3-343,  fr.  SUberbaali,  3-301,  fr, 
Stambach,  all  in  tlie  Fichte^birge,  Fikenacher.    Lustre  vitreoua.     Color  graas-  to  leek-green. 

Comp.— Analysea  by  J.  Fikensoher  (B.  H.  Ztg.,  xiiv.  391) : 

Si  Sl      te  lilg  Ca  iSa      £  ign, 

1.  Obar-Pferdt  52-57  9-12     5-32  13-75  17-41  1-11  0-28  0-32=P9-9e 

2.  Wastuban  52-35  9-69     4-08  12-85  1805  I'73  0-32  0-62=99-69 

3.  Silberbaoli  52-17  9-l9    4*81  18-60  18  11  1-23 0-41  =  100-11 

4.  Stnmbach  52-16  8-11  11'63  10-77  14-16  0-81  0-14  0-50=99-84 

5.  Paoher,  Styria        50-29  6-67    3-26  16-23  21-50  0-88  0'88  tl-46,  Si 3  07 ^  100'6ä 

Anal.  1  pves  for  the  0  ratio  of  it,  H,  Si,  2-6:]  :  G-1 ;  So.2,  2-8:  1  :0-4;  So.  5,  IS-B  :  3-76: 26-13 
(differing  muoh  from  thoae  adopted  by  Fikenacbar).  Although  muoh  care  was  taken  to  uae  the 
pure  mineral,  the  resulta  aeem  to  indicate  an  intimste  miiture  with  aome  alumina  ailieate ;  and 
poaaibly  witb  llme^amet  or  kyanife,  which  are  ita  aasooiates.  If  thiä  bo  the  caae,  the  mineral 
maj  atill  be  pjroxene  or  homblende,  as  Iiaa  been  supposed.  After  an  eiainination  of  the  mineral, 
we  cBgard  with  doabt  the  claavi^  angle  given  by  Breithaupt 

Omphacite  oconra  near  Hof  in  Bereut,  Bayaiia,  at  the  localities  mentioned  ahove,  and  alao  at 
Pacher  in  Styria.  It  is  intimately  mixed  with  a  linie^;arnet,  and  also  uauaily  with  kyauitc,  mak- 
iTig  the  tough  greeniah  rodr,  spottsd  with  p^  garnet,  called  eclogyte.  The  rock  oontaina  often 
acalea  of  a  ailverj  mioa.  The  name  Omphadle  is  frow  d/i^of,  an  wiripe  grape,  olludii^  to  tlie  color , 
it  is  amoi^  the  names  of  graenatonea  mentioned  by  Pliny. 

238B.  VioiiÄN  Breithaupt  (J.  pr.  Gh.,  iv.  321,  1838).  OccBsionally  in  prismatio  orystals,  afford- 
mg,  aecording  to  DesoloiEeaux,  the  anglea,  and  (he  planes  .^  i-i,  i-i,  and  (-3,  of  pyroiene,  and  oleav- 
age  in  the  direotion  of  I.  Usually  huuellar  massive,  sometimes  fibrous.  H.=6.  ß.=3'233. 
Luatre  waiy.     Color  dark  violet-blue.    Tcausluceat,  but  in  thin  platea  transparent, 

Damour  obtained  (Descioizeaux's  Mio.,  t.  66),  in  an  unaatisGidiDry  analjais  of  the  lameUar  min- 
eral (nnsatiafaetory  hecause  tliis  yarie^  is  penetrated  by  a,  flhroua  mineral  which  appcars  to  bo 
tremolite),  Si  56-11,  31:1  9-04,  {"e  2-46,  Stn  2-64  lüg  10-40,  Ca  13-62,  Na  5-S3,  =  99-80.  Plattner 
bad  previonsly  aacertahied  by  hia  trials  (J.  pr,  Ch.,  xv.  821)  that  it  waa  a  ailioato  of  alumina,  iron, 
mangansse,  liine,  magneaia,  and  soda. 

It  ia  unaltered  in  the  oloaed  tube,  B,B,  fuses  eaaily  to  a  clear  glasa,  coloring  the  Same  yello'ir 
(soda).     With  borax  and  aoda  gi^ea  reactiona  for  manganeau  and  iron. 

Occura  in  amall  aeams  with  white  quartz,  whiio  flbroua  tremolite  spotted  violetwlth  mangaueae, 
greanovite  and  manganeaian  epidote,  in  tha  braunite  of  Bt,  Marcel,  in  tJia  Valley  of  Aoata,  Pied- 
mont.    iTamed  fram  ita  color. 


239.  ,aiGIRITE.     ^glrin  Esmarh,  Berzeliua,  Jahrb.  Min.,  13S5,  184. 

Monoelinic,  and  isomorphous  with  pyroxene.     Cleavage :  i-i  perfect ;  I 
less  so  ;  i4  still  leas.     Usual  in  striated  or  chaiinelled  prisnia. 
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OOMPOTJNDB. 

H.=5-5— 6.  G.=3-45— 3-58;  3-578,  fr.  Skaadöe, Kammelsbei^ ;  3-464, 
fr.  Eerkevis,  Pisaiii.  Lustre  vifcreous.  Color  greenish-black,  Streak  dark- 
green.     SiXtraneluceiit  to  opaque. 

Comp.— R'§i'+PeSi'=(ift'+iS'e)giä=,  if  ß=Oa  +  S"a  +  Fe,  Silica  50>7,  aesquioxyd  of  iron 
22'6,  ptotosyd  of  iron  lO'l,  lime  1-0,  soda  8-7^100.  AuaWseB;  1,  ßammelsberg  (Pogg.,  cüi.  28S, 
S03)  i  2,  Pisanl  (C.  E.,  M.  846) : 


Si 

äl 

IPe 

^e 

Mu 

Sig 

Ca 

S-3 

fi 

.  Skaadöe 

50-52 

1-22 

22-01 

3-30 

1-28 

5-91 

9-29 

0-3i 

=100-Ta  Eamm. 

.  Berkevig 

52-11 

2'47 

22-BO 

8-40 

0-41 

'i-m 

lH-10 

ao-SO=101'19PiBaj 

For  an  iroperfect  final.  \)j  Plantamour,  see  Bibl.  Univ.  GenSve,  1841. 

As  Eammelsberg  observes,  regirine  bolds  the  sainB  relation  in  oomposition  to  pyrosene  that 
arfvedsonite  iloes  to  hornbleoda ;  in  eaoh  alkaliea  lieing  preaent,  and  sesquiosyii  of  iron  replacing 


Pyr,,  eto. — B.B.  ftiaea  eaaily,  coloring  the  fi 
chacooal.    Not  appreeöably  attacked  by  aciila. 
Obs. — Occurs  with  leuoophanit« 


)  yello-w  (soda) ;  givea  a  magnetio  globul©  on 
)litei  in  Norwaj,  near  Brev^,  on  the  Isle  of 

"Von  Horabecg  obtained  from  a  pecffect  orystal  from  Lamöo,  I/\T=S'l°  21' — &T  4T,  and  92°  48' 
—92°  20',  the  variatioa  owjng  to  a  alight  irregularity  in  the  prism,  the  edgos  and  facea  lieing  not 
quite  parallel. 

ITamed  after  .^gir,  the  Scandinavian  god  of  Üie  aea. 

240.  AGMITE.    Aohmit  Ström,  Ak.  H.  Stockh,  1821,  IGO,  and  Betv.,  ib.,  103.     Akmit  Germ. 

Konoclitiic.  (?=74°,  lAlz=Se°  56' ;  a:h: c=0-5405  : 
1:0-9135.  Occurring  planes :  0;  vertical,  ■*-*,  i4,  J; 
dorne,  2-1;  pyramidal,  4-3,  —12-3,  12-4.  4-2  replaees  the 
edge  between  2-i  and  m.  Cleayage :  /distinct ;  i-^  lesa  so. 
Plane  i-i  often  longitudinally  atriated  or  ehannelied.  Twins : 
composition-faee «-» ;  common. 

H.=6.  G.=3-2~3-53  ;  3-43,  KammelBberg,  pieee  of  a 
crystal ;  3-53,  same  pulverized.  Lustre  vitreous,  inclining 
to  resinoua.  Streak  pale  yellowish-gray.  Oolor  brownish 
or  reddish-bTOwn ;  in  tliefractureblaeldsh-green.  Opaque. 
^Fractiire  uneven — -earthy.  Brittle.  Plane  of  optical  axia 
parallel  to  clinodiagonal  seetion,  DeeeL 

Comp.— £'§i'+2Pegi==(iS'-'-fPe)Si'=,  if  Sar:e'e=3:I,  SiHoa  61-3, 
sesquioayd  of  iron  30'4,  protoiyd  of  iron  6-1,  aoda  18-2.  Analyses:  1,  Ber- 
zelluH  (Ak.  H  Stookh.,  1821  160);  2,  Lehunt  (Thomson'a  Min.,  i.  480)  j  3, 
Eammelatjerg  (Po^.,  ciü.  300) ; 


Si       Se     Stn 

1.  Bnndenm  55-25  31-25   103 

2,  "         63-02 .  : 


-   072  10-40,  Tt&-.=9a-70B 


The  protoiyd  bases  are  mainly  aoda  and  protosyd  of  iron.  Eammelsberg  makea  the  raüo  of 
the  former  to  the  iatter  3 : 1.  The  ratio  of  tiie  protoiyds  to  the  aesquiosjda  is  1  ;  2,  while  it  ia 
1 ;  1  in  te^-ine,  and  1  ;4  in  gpodumene.     Anal.  1  ^ves  the  0.  ratio  for  baaea  and  ailica=l :  2J. 

Pyr.,  etc. — B.B.  ftiaea  at  2  to  a  luatroua  blaek  magnetic  globule,  coloring  the  flame  deep  yellow, 
and  wiUi  the  fluses  reacta  for  iron  and  aomeWmea  mar^aneae.    SUghtly  aoted  upon  by  adda, 

ObB — Aomite  occiira  at  Bundemyr,  4  m.  S.  of  Dunaerud,  nsar  KongsberginlTorwar,  in  alender 
cryatala,  aometimea  nearly  ä  foot  long,  imbadded  in  feldspar  and  quartz ;  the  crystala  are  often 
maclod  and  bcntj  and  quite  fragile. 
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äS  of  tbe  ciysEals. 
probably  in  a  somewliat  altereä 
au  unonanged  stato  (Kryat.  Cli. 


BISILICATES. 

Named  from  'atp^,  apoimt,  in  allusion  (o  Ose  poinled  eitranilt 

G.  Eoee  haa  suggested  (hat  aomite,  as  hitherto  obeerved,  ii 
eondition,  and  tliat  poasibly  the  i^;irme  of  Eravig  ia  aemite  i( 
Min.,  76,  1852). 

24X.  RHODOHITB.  Eottcr  Braunstein  pt.  Min.  of  last  Gerd. ;  &.  Eapnifc,  JJupt-eiJii  (mitli  anal), 
PhyB.  Arl3.  Wien,  i,  55,  I1B2;  CroU's  Ann,,  i.  297,  llflO.  Eothbraimateinerz  pt.  Wem. 
DichlBa  Eoth-Erannsteinerz  (Kapnikker  Feldapalh)  Kai-st.,  Tab.,  5ä,  18,  130O  (faToriiig  ita  beiag 
a  diatinct  speiäes,  wMe  othora  (Uaüy,  Eeuss,  etc.)  Buppoaed  it  tbe  oarbonate  miied  with 
quflrtz).  ßotlistaiii  pt.,  Kieaelmangan,  ManganldBSe],  Qerm.  Manganese  Spar  pfc ;  RedMan- 
ganese;  Biailicate  of  Manganese.  ßhodomt  Jasche,  Germar,  in  Schw.  J.,  xKvi.  112,  1819 
Hydropit  Gtrmar,  ib.,  115. 

Buataioite  (fr.  Meaico),  Biailicate  de  Mangan6ae  et  de  Ohaux,  A.  Bi-oiign,.,  Ann.  Bei.  Nat.,  viü. 
41 1,  1826.  Fowlerlte  (fr.  Hamburgb,  N.  J.)  Shsp.,  Min.,  18S,  1883,  ii.  25,  1835.  Kapnitite 
Hmi,  i.  239,  1841.  Paia&ergit  /ffefaJrö)?),  (Efv.  Ak.  Stockh.,  143, 1851 ;  J.  pr.  Oh.,  liv.  182, 18B1. 
Mangan-Ampliibol  flowi.,  J.  pr.  Oh-,  ilTit  "l,  1849=Hermanmt  Kmvag.,  Um.,  71,  1853=Cum- 
iiiit^;lonit  Rmnm.,  Min.  Gh.,  478,  1360. 

Trielinie,  but  approximately  isotnorpliotis  with  pyroxene,  Angles,  aceord- 
iiig  to  Greg  and  Dauber,  and  also  those  of  pyrnxene  : 


a 

■es- 

Danber. 

lü  lyroiene 

IM 

87" 

20' 

87°  38' 

87°    5' 

OM 

93 

60 

93    28i 

100    67 

OM' 

110 

40 

111      84 

100    67 

IM-l 

136 

20 

136      8i 

133    32i 

Ilsi-l 

138 

20 

138    lli 

136    %^ 

/A2 

148 

42 

148    47 

144    35 

7'AS' 

143 

30 

142    39i 

144   35 

/A2' 

86 

35 

85    24 

Cleavage:  /perfect;  (9  l^s  perfeot.     TlBually  massive. 

H.=5-5— 6-5.  G.=3-4~3-68;  3-612,  Longbau;  3-634,  Siberia;  3-63, 
Stirling,  Henuann.  Lustre  vitreous.  Oolor  light  "brownisli-red,  ilesh- 
red,  BometimeB  greenish  or  yellowish,  when  impure ;  often  blaek  oütside 
from  exposure.  Streak  white.  Transparent — opaque.  Fracture  coq- 
choidal — ^nneven.     Very  tongb  when  massive. 

Comp.,  Var. — Silicate  of  manganese,  Ula  Si=SiIica  46'9,  prot.  manganese  6*-l=IO0.  Uaually 
aome  Fe  »nd  Ca,  and  occaaioaally  2in,  replacea  pari  of  the  Mn, 

1.  Ordvaary.  (a)  CryataUized.  Bither  ia  crystala  or  foliated.  The  ore  in  orystala  from  Paio- 
borg,  Sweden,  was  naniod  Paisbergite  ander  the  idea  that  it  was  &  distinet  speoies.    (&)  Granulär 

2.  Caldfsrovs;  BüSiamith.  Ooatains  9  te  15  p.  e.  of  lime  replacing  part  of  the  !S£n.  OBen 
alao  impure  from  the  preaeace  of  oarbonate  of  lime,  which  snggeats  that  part  of  the  lime  replacing: 
the  Mn  may  have  come  &om  partial  alteraüon.  ffrayiah-red.  Hamed  alter  Mr.  Bnstamente,  the 
discorerer. 

3.  Zmäßrwis;  Foweeriib.  In oryatalsand  foliated,  the  latterlookingmuehlike  cleavahle  red 
feldspar ;  the  oryst^a  sometimea  half  an  inoh  to  an  inch  through.  JA  /=86°  30',  Torrey.  0-.= 
S-ä4,  Breith. ;  S-44,  Thomson.  This  mineral  ia  mantioned  by  Fowler  in  Am.  J.  Sei.,  ii.  246,  1825  aa, 
Siticeous  oa!i/d  of  manganese  from  Sterling,  N.  J.,  and  as  often  oontaining  dyaluite  (EJudferous  apinel). 
It  occnra  under  the  same  name  in  Eohinaon'a  Cat  Amer.  Min,,  298, 182B.  It  ia  Thomaon'a  ferro- 
sUicaie  of  manganese,  Ann.  Ljc-,  H.  Y.,  ih.  28,  1828. 

Aoalyses:  I,  Beraaliua  (Afhandl,  i,  110,  Iv.  a83)|  2,  3,  Ebelmen  (Ann.  d,  M.,  IV".  vü,  8);  4, 

Hermann  (J.  pr.  Ch.,  zl™.  6] ;  5,  A.  Sohlieper  (Thia  Min,,  463,  1850);  0,  Igelsiröin  (J.  pr.  C3i.,  liv. 

190);  1,  H.  Hahn(B.  11.  Ztg.,  xi.  2ti7);  8,  Dumas  (Ann.  Sei.  Nat.,  viiL411);  9,  Ebelmen {1.  c.) ; 

15 
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10,  Itommel  Steve  (ZS.  &.,  xvm 
melBberg  (Min.  Oh.,  450) : 

Si 

34); 

11,  Kaani  (C. 
Sin       2q 

R.,  liii.  102); 
%        Ca 

13,  Hermann  (L  c.) ;  13,  Eara- 
fi       CflÖ 

A.  I.  Longban 

2.  Algiers 

3.  St.  Marcel 

7.  Blbiugeiode 

48-00 
45-49 
4e-3T, 
4S-91 
51-21 
46-46 
44-S6 

6-42 

3-31 
1-53 

39-46 
41-38 

4e-:4 

42-G6 
43-98 

— 

0-23      3-13 
2-60      4-66 

E-58 

2-00      2-35 
tr.        2-93 

6-1&      3-06 

EE 

=100-38  Berz. 

==98-63  Bbelmen. 

=99-2S  Ebelmen. 

-100  Hermann. 

=101-13  SohUep. 

=  100-69  Vstr- 

,äl  0-14,  Fe  S' 0-40 

=  100-05  Hahn. 

B.   8.  Mexico,  Bast. 
9. 

10.        "          " 
ll.Ticentine" 

48-90 
44-45 
41-35 
46-19 

0-Bl 
1-15 

S(;06 
26-96 
42-08 
28-10 

-- 

14-B7 

0-64    14-43 

9-60 

2-11    13-23 

o-fä 
3-06 

=100-34  Dumas. 

12-27=89-90  Ebelmen. 

=99-15  RBmm. 

e-95  — 101-S5  Pisani. 

C.  la.  StirUng,  FovA 
13.         " 

46-48 
46-TO 

1-23 
8-35 

31-52 
31-20 

5-10 

S-09      4-50 
2-81      6-30 

100 
0-23 

=99-61  Hermann. 

=100-14  Ramm. 

SoMeperfomidhia8pedjBeQ(onefurnia]ieabytboanaoraiid8eeminglj-imaltered)toeon8istpartly 
of  carbonate  of  mangauBEe  bqiI  otliar  boSBa.    By  d^aaticm  in  coneenErated  raiiriatie  aoid,  it  afforded 

Mn  C  50-52 

teöS 

0 

Ö    C3117 

iig  C  2-44 

flaiidlo3Sl-21  =  lüO. 

Ten  p.  c.  of  carbouateB  tad  been  pr  vi  I  f  dm  the  Cumraington  minetal,  by  E.  Hiteh- 
cock.    AllewJDg  that  the  ten  p.  c.  of  carb      t  Schi  per'a  speismen  Jiaii  been  formed  at  Üie 

espense  of  the  baaes  in  the  rhodonita,  dl  tl  t  tb  a  was  some  free  siiiea  in  miuute  pointa 
or  grains,  as  was  obvious  to  the  eye,  th  xy^  rati  aunot  be  taken  as  diflfereot  from  Ihat  of 
rhodonitß. 

Hermaun'a  Maiigan-rim,pMbol  (1.  c)  w     b      1  Ijsia  of  thia  CummJi^ton  minoral, 

Knpreeht,  who  published  bis  firet  an  ly  tb     pe        in  1183,  obtainad  Si  55-06,  raanganese 

35-15,  iroQ  1-04,511-56,  water  0-18=99-69.  Huotbtuied  hisape<des£(gijiffiite(ra  thia  old  analjsia. 
'  Brandes  obtained  for  the  EytkopiU,  a  rose-oolored  ore  ft-om  Kapnifc,  havicg  6.=2-8  (Schw.  ,T., 
33tL)  Si  _5a-Bp,  Sin  41-93,  fe  1-00,  311-24,  fl3-00;  it  haa  heen  cooaidered  a  tersilioala,  with  the 
fotmula  Sin'  Si';  but  It  was  prohably  an  impure  rhodonite. 

Pyr.,  etc. — B.B.  blackoas  and  ftises  ivitli  alight  intumesnenee  at  2-6;  with  Üie  fluies  gives  re- 
aeüoua  for  maügaöese ;  fowlerite  giveB  with  Boda  ob  charcoal  a  reaction  for  ziiic.  Slightly  acted 
lipon  by  adda.  The  oaloiferonB  varietiea  oKen  efferveaee  from  mechanioal  admiiture  with  carbon- 
ate  of  lime.  In  powder,  partly  diaaolTes  in  muriatic  acid,  and  the  iaaoluble  part  becomea  of  a 
white  color.    l)arkeDS  ou  e:spoBure  to  tho  air,  and  aometirnea  hecomes  nearly  black. 

Obs. — Ocours  at  Longbao,  ncar  PMlipstaiit  in  Sweden,  in  iron  ore  beds,  in  hroad  folia^  anä  also 
granulär  massive,  the  Paisbergiron  mine,  where  it  occura.being  tfieoriginof  thanamojjuisier^tej- 
also  at  Blbingerode,  in  the  Harz ;  in  the  district  of  Klatherinenberg  in  the  Ural ;  with  tatrahedrite 
at  Kapnik  in  Ttaasylvania ;  in  ComwaJl,  etc. 

Occnrs  in  Cnmmington,  Mass.,  and  Borne  of  the  neighboring  towns,  in  houlders ;  also  in  War- 
wiok,  MaBB. ;  in  an  extensive  bed  on  Osgood's  farm,  Blue  Hill  Bay,  Maine  ;  in  Irasburg  and  Ooven- 
try,  Vt. ;  near  Winchester  and  Hinsdale,  N.  H. ;  at  Cumherlaud,  E.  I. ;  fowleHte  at  Hamburg  and 
Stirling,  New  Jereey. 

Kamad  from  p6i"y,  a  rose,  in  alluaion  to  the  color.  The  name  is  attributcd  to  Jaache  bj  Germar 
(1819),  but  ia  not  in  tha  Kleine  Min.,  Schriften  of  Jasche  (1811). 

Alt.— There  aro  two  prominent  mathods  of  alteration,  which  may  act  aeparately  or  togeöier. 
(1)  Through  the  streng  tendency  of  ihe  protoiyd  of  manganese  to  p^s  to  a  higher  State  of  osy- 
dation ;  in  which  proceES  the  red  color  changea  to  browu  or  blaolt,  commencing  with  the  exterior, 
wMoh  beeomes  a  blaob  cruat  to  Ihe  mass.  Indefinite  miitures  Ihns  result,  which  may  be  eitlicr 
parüy  Silicate,  or  wholly  ono  or  more  oiyds  of  manganaas.  (2)  Through  the  teodancy  of  Üie 
protoxyd  of  matigjmese  aßd  olher  protoxyds  präsent  to  uuite  with  earbonic  acid  afforded  by  alka- 
line  carhonated  waters,  this  cauair^  the  Silicate  to  be  peneirated  with  carbonate  of  manganese, 
and  oflen  also  with  cacbonate  of  lime  or  iton.  The  color  of  the  result  aftor  this  latter  roethod  is 
uauiJIy  grayish-red  to  grayish-white,  and  aometimes  brown. 

I.  By  O^äaäoti;  not  MyäiraUd  or  Ca^bimated. 

A.  MarCblimb  BerBiier  (Aon.  Ch.  Pharm.,  li  19,  1832).  Color  grapsh-black  to  iron-black; 
lastre -sulimetalUo;  ö.=3-8;  H.  =  5-5— 6.  Pcom  St.  Marcel  in  Piedniout.  Seleroclin  Breith. 
(Eoremiff,  Fogg.,  ilii.  204,  1840)  is  from  the  samelooality,  and  of  the  same  nature,  as  reoogaiaed 
hy  Breithaupt. 
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B.  DrssKiTB  V.  KoMl  (Grundis.,  338,  1838)  is  Thoraaon'a  eesqaisükaie  ofM^  &om  Fracklia,  H.  J 
(Ann.  Lya  N.  York,  1.  e.).  an  iron-blaok  oro,  with  G.=3*e7  ;  it  ia  altered  fowlerite.  Ton  KobeB 
dtes  Thomson's  analjsis  (see  below),  and  ^yes  no  desoriptioo  of  liis  own. 

II,  By  OsiydaMon ;  Syäiraied. 

Steätopeim!,  Wittin^te,  Neotokite,  are  names  of  roBults  of  tMa  kinti  of  altcrBtion.  Tlioy  are 
fmind  aloog  mVO  rhodonite.  They  eonteirt  about  35  p.  o.  of  silica.  See  NboTOOite  imder  HtdeODS 
SiLiCATBs.  Op^mose  of  Bendant  and  Klipsteinite  of  v.  Kobell  are  names  of  a  similar  hjdroua  silioate 
containing  about  15  p.  o.  of  silica. 

in.   Carlionated. 

A.  ALLisiTE  Jasahi  (Germar,  Sohw.  J.,  sstL  1!2,  1819  j  Grunmanganerz  Jasche.,  BranB  Min. 
Schriften,  10,  1811),  froia  Scliebeuliolze,  near  Elbingerode  in  the  Harz,  ia  either  dviIl-gTeen  or  r&d- 
dish-brown,  and  affording  du  Menil  (Gilb.  Ann.,  Isi.  191)  1'6  p.  c  carbonio  add,    The  name  Alloi- 

.  gile,  like  Rhedoiäit,  is  not  in  tha  Kleine  Scbriftan  of  Jasche,  but  ia  attribufed  to  Jaaoiie  by  Germar. 

B.  Phoiicite  {Gernuxr,  Sobw.  J.,  nvl  116;  Fliotizit  Brandes,  ib.,  188)  is  yeilowisli-wliite,  isa^ 
bella,"  and  wai-jellow,  greeuisli-gray,  pearl-^Tay,  to  roae-redj  G.=2'S— 3,  from  the  same  locaüty 
witb  tho  flEagits.  It  afibcded  Brandes  ^b.,  1 36)  1 1  to  14  p,  c  of  carbonio  add,  with  some  water. 
Comeous  manganese  {Born-rrumgaji  of  Jaache)  ia  of  similar  nature,  it  containing  5  to  1  ö  p.  c.  of 
carbonio  aoid;  tolor  brown  to  gray.  And  ao  ^o  Uie  Oumraington  rhadonite,  whioli  affoided 
Bcblieper  10  p.  c.  oc  mote  of  oarbonates. 

Acalyaes;  1,  Berthier  (1.  a);  3,  Berzelius  (Sobw.  J.,  xii.  954) ;  3,  Evreiuoff  (Pogg,,  slli.  204) ; 
4,  Damout  (Ann.  d.  M.,  IT.,  J.  pr.  Ob.,  xxvüi.  284);  5,  Thomson  (Lye.  Nat.  Hist,  K  Y.,  iii.  33); 
6,  7,  du  Menü  (L  o.);  8-10,  Brandes  (1.  e.) : 

§i        Sl        Sin  Pe  Ca      Tag      fi         C 

1-23  1-23  1-40     1'40   =100-35  Berthier. 

ä-80  4'14 ^91-Jl  Beraelius. 

S-Sl  3-23  0-61    ,ltO'44=100'36Evr. 

G32  11-49  1-14     0-26    —— =99-45  Damour. 

1'6T  9-44 =99-fi0  Thomaon. 

73-Jl  7-50=97-21  du  Menü, 

16-00      Ir. 1-50  =  98-00  du  Meuil. 

0-SO  46-13 3-00    H-O0=99'88  Bcandos. 

0'50  3J-39  -— 6-00     14 -00=: 90-89  Brandes. 

10.  llorn-mangomsse      35-00   0-25    fil-16   2-50      5-00=99-01  Brandes. 

Bustamite  altcred  to  kaolin  has  bean  described  by  Ebelmen  (Ann.  d.  M.,  IT.  vil  1)  andDamour 
(Bull.  G-  8oc,  vil.  224). 

Bertbier  obt^ned  for  a  Granbiindten  (Grisons)  ore  (Ann.  C!h.  Phys.,  li,  79)  8i  15*3,  5tn  80-9,  Pe 
:-0,  Äl  1-0=98-2;  and  Sidiweizer  for  the  ssma  (J.  pr.  Oh,,  aiuL  278)  Si  15-60,  Sin  77-34,  ge  3-70, 
Ca  170,  ß  1-78  =  100. 

The  orea,  as  alteratiou  eontinues,  graduate  into  trua  oxyds  of  manganese.  A  kind  from  PesUlo 
(calledPcsiÄfebyHuot,  Min.,  1841)  affordedBerthier  Si  e-8,an  84-2,0,11  6-7,  Fe  2*8,  Co  0'6  ;  it 
had  iOBt  nearly  all  of  tbe  sUioa  in  tbe  «hange. 

212.  BABINOTONITB.    Leoy,  Ann.  Pbil.,  II.  yii.  275,  1824. 

Triclinic,  but,  like  rhodonite,  approaching  pyroxene  in  form.     Observed 

planes  aa  in  the  aiinexed  ügares.     I h  7=87''  M',  Dauber;  87°  26',  Levy. 


Marcdme 

26-00 

Meleroclia 

is-n 

10-16 

10-24 

Dysmile 

38-39 

Ällagile,  green 

16-00 

•'       brown 

16-00 

Photiäle,  ywh. 

39-00 

gyh. 

36-00 

Jlom^ng^^e^ 

35-00 

Oa/=93°32'  7a-2= 
0  A  /'=lia  18  Ja  -3': 
ÖAl'=133  2!t  T  Mis 
C*  A  -3=122  23  TA  i-U 
OA-a'=136  64/'A-a! 


:150°  19' 
=89  13 
a32  34 
:135  16 
:98  37 


0  A  3=11'?  7'  A  -2'=165  18 

/A  «=134  50   r  A 1',  Klj,=115  24 
7AM=137  20 


G.  =  3'36  -  3-37  ; 
;  3-366,  Rammeisberg.    Lustre  ^ätreous,  eplendent,    Color 
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dark  greenish-black  ;  thiu  splintei's  green  in  tlie  direction  of  f>,  and  brown 
transversely.  Paintly  translucent ;  large  crjstale  opaque,  or  faintly  sub- 
tranelueont.     Fractiire  imperfectlj  coii(Jnoidal, 

Oomp.— 3  R=8i'  +  Pe  Si\  Eammelsiierg ;  =(SÄ"+i  Fe)  §r=,  if  9  S~2  f'e  +  l-Ö  UlTn  +  S-S 
öa,  Silica  60'1,  seaquioiyd  of  iron  ll'l,  protoiyd  of  iroc  10-0,  protosyd  of  mai^aneae  7"4, 
limo  21-4=100.  Ajialjses:  1,  Arppe  {Bera.  J^resb.,  liü.  205);  3,  E.  D.  ThomEon (Pili  Mag., 
X2VÜ.  123) ;  3,  Eammelsbei^  (Pogg.,  ciii.  287,  304) : 

Si  Pe        %        Öa         Se       Slu       Sl 

1.  54-4        2-2 

2,  41-46      2-21 

8.         fil-22      11-00         0-Tl 


19-8 

21-3 

1-8 

0-3,  igD.  0-9=100-5  Arppe 

14-14 

16-81 

10-16 

6-48,  ign.  l-24=99-l0  Thomson 

19-32 

10-26 

11-91 

,  ign.  0-44=100-92  Eamm 

6,  and  with  tlie  fluioa  givGS  reictiona 


Obs.— Bs 


.B.B.  fuses  at  3-7  to  a  black  magnelj( 
DEganese.    ünaeted  upon  by  adda. 

igtonite  oceurs  in  äiatinot  orysWs  at  Arendal,  in  Sorway,  Baaociated  with.  epidote 
■e  gamet,  and  in  the  SheÜand  Isles,  imbadded  in  wliite  quaite.    It  twis  namcd  afttr 
^too ;  it  resembles  some  da-k  varieties  of  pyroxece. 
In  the  United  States  it  ia  aaid  to  ooat  orystals  of  feldspar,  at  Gouverneur,  St.  Lanrence  Ca, 
N.  T.     Oo  oryst,  aee  Bsuber,  Fogg.,  xciT.  402, 

Sniall  black  pollshod  cryatals  coatiDg  mica  nlate,  oc  mioaoeoas  gneisa,  at  Athol,  Maas.,  referred 
by  Shepard  to  Babingtonite,  may  posaibly  Ijeloug  hera. 


243.  SPODUMENE.     D'Andrwkt, 


ä  J.,   j 


i  J.   de  Phys.,  ii.  240,   ■ 


1"=  40'  Ja  1^87°,  0  A  2-l::^130°  30'. 


0  Ai4=ß9°  iO' 
Oa  1=134  13 
0  A  2=110  60 
i4  A  /=133  30 
i-i  A  i-ä=101  33 
24  a  2-^,  top,=80 
i-l  A  24=139  30 
U  A  24=102  54i 


^iA  2=117"  19' 
ä-4A  2-3=125  12 
a-iA  1=101  6 
i\  A  3=134  19 
Ja  2=145  50 
Ja  1=131  28 

1  A  1=116  19 

2  A  2=91  34 

Cryatals  large.  Cleavage  :  i-i  very  perfect ;  J  also 
perfect ;  14  in  traces ;  m  eti-iEe  on  i-l.  Twina,  com- 
pcßition-faee  i4.  Also  massive,  with  broad  cleavage 
siu-face. 

H.=6-5-r.      G.=3-13-3-19  ;    3-17,   Haidinger; 

3-188,  Dublin  Bay,  Thomson;  3-133,  Utö,  Kamraels- 

j,  id. ;  3-18S,  Sterling,  Smith ;  3-18,  Korwich,  Brnali. 

=  ijMiij.     Crosfi  fracture  vitreoi^.     Oolor  grayish-green,  paseing  into 

ish- white  and  grayish-white,  rarely  faint-reddish.    Stresik  «ncolored. 

Translucent — subtranalucent.     Fracture  uneven. 

aomp.—'R?  8i'  +  4Sl  Si':=(f  tp+i  B)  §i==if  ft=L!,  SiUca  64-2,  alnmina  29-4,  lithia  G-4=I00. 
Aualyaas :  1,  R.  Sagen  (Pogg.,  al-nii.  361) ;  2,  Thomson  (Min.,  i  30ä) ;  3,  4,  Bammelabsi^  (Pogg-. 
IsssT.  544) ;  5-8,  Smith  and  Bniah  {Am.  J.  Sgl,  II.  zyi  372) ; 


äl 


..  Uiö 


„  ,._  „6-14  27-02  0-32 

a.  KiUiney  63-81  23-51  fe  0-81 

3.  ütö  66-02  29-14  S'e    <r. 

4.  Tytol  65-53  39-04  i"e  1-42 
,1.  Hocwioh  64-04  21-84  0-64 
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6.  Norwidl    6365 

7.  '•  63-SO 

8.  Sterling      64-60 


0'50  S.  &  B. 
0'60  S.  &  B. 
O'BO,  iS-S  0'05-99-89  8.  &  B 


lö  potash ;  in  ö,  fl,  7»  JPBgnci 


In  aepedmen  from  Sterling,  Mass,,  Hagen  found  Si  66-241,  Sl,  I'6  2l'ö56,  and  in  another  from 
Tyrol,  Si  68-021,  äl  26-451.  G.  J".  Bruali'B  eailier  analjsea  (Am,  J.  Sei.,  11  s.  310)  are  rejeotcö 
Ijj  Mm. 

Pyr.,  etc — B.B.  beeomea  wliite  anä  opaque,  sweüs  np,  imparts  a  purple-red  color  fliBila)  to 
the  flame,  anil  fuees  at  3-6  to  a  dear  or  white  gtass.  Tbo  powdered  mmeral,'fused  witli  a  misture 
of  biaulphate  of  potash.  and  fluor  on  platinum  wire,  gises  a  more  intenso  Ethia  reaction.  Not 
acted  upon  by  aoida. 

Obs. — Ocoura  on  Üie  Island  of  ütö  in  SMermanland.  Sweden,  mith  magaetio  iron  ore,  qua.r(ai 
tourmaline,  and  feldapar ;  also  near  Sterzir^  and  Lisens  in  the  Tyrol,  and  of  a  pale-green  or  jel- 
lowish  color,  imhedded  in  gronite,  at  EUliney  Bay,  near  Dnblin,  and  at  Peterhead  in  Sootlaud. 

Occurs  in  gcanite  at  Gosheii,  Mass.,  assoeiated  at  one  locality  with  blue  tonrmaline  and  beryl ; 
also  at  Oheaterfleld,  Ohester,  Norwich,  and  Sterling,  Mass. ;  at  Wicdham,  Maine,  near  the  bridge, 
alone  with  gamet  and  staurotide;  at  Winchester,  IT.  H. ;  at  Broolcfield,  Ct.,  a  few  roda  north  of 
Tomlinaon's  tavem,  in  amaU  grayieh.  or  greaniah-white  individuals  looking  like  feldspar ;  near 
BaUgronnd,  Gherokee  Co.,  Qa.  At  Norwich,  Mass.,  it  is  assoeiated  with  triphyline,  micaj  beryl, 
and  albite;  one  crystsl  from  thia  locality  waa  16^  inehea  long,  and  10  inehes  in  girt.  Kg.  221  is 
of  a  crystal  ftom  tlüs  kcality,  aad  ia  two-Üiirds  tlie  natural  size.  Well  terminated  cryatala,  haying 
tho  terminal  planea  24,  1,  O,  hare  been  obaarved  by  A.  B.  Kittredge  at  the  Sterling  localilj, 
CrystaiB  also  ocour  at  cijahen. 

Named  from  iTiiv.iSi!;,  askes,  beoause  the  mineial  becotaes  ash-ooiored  betöre  the  blowpipe, 

The  following  are  the  anglea  obtained  by  the  author,  with  the  oomraon  gomometer,  from  läie 
Norwich  c>73tala :  0  a  i-i^es"  40',  HA /=13S°  30',  »-»A!-ä=101°.  2-i  A  2-i,  top,  =  80°,  WA2-i 
=139°  45',  (-tA2-i=I03°,i-iA  2—116%  <-i  A  1=100°  30',  i-i  A  3;=i40°,  i-iA  2=134°,  i-ä  A  2= 
142°,  ZA  2=144°,  1  A  l  =  in°,  2  A  2=92°, 


Monoeliaic.  C=67°  34'=<9,  below,  on  i-i;  7a  J=86° 
20'  (87°— 87^°  obsei-ved),  0  A  24=126°  3' ;  a:b:c= 
0-64511  :  1  :  0-8670. 

Observed  planes  :  0;  vertical, /,  i-J,*-Li-*;  cliaodome, 
2-i ;   hemidomes,  — ^*,  -2-i,  -14,  4r^,  |-*?  (cleavage). 


0  A  J=105°  8' 
O  AI,  back,=74  5 
0  A  -44=li9  7 
0  A  -2-^=141  23 
0  A  -14=154  26 
0  A  t-ä=99  19 
C*A«=90 


0Ai4,  adi.,=90°  23' 

ÖA|4,  adj.,=:117  27 
-24  A  f4,  ov.  i-i,=101  10 
i-i  A  -24=151  3 
U  A  /=136  50 
i-iAi-i=15i  52 
e-äA*-ä,  ov. /,=50  15 

Ige  angles  of  petalite :  0  A  -24=141°  30',  0  A  -§4= 
117i°~118°,  -24  A  -|4=:100i°-101°.  Cleavage:  öperfect;  -24  easy. 
-|4  qnitc  difficult  or  imperfect.    Also  massive,  deavable. 

H.=6— 6'5.  G-.:=:2*39— 2'5.  Lnstre  of  0,  or  face  of  most  perfect 
eleavage,  pearly ;  elsewhere  vitreous.  Oolorless,  -wbite,  graj,  occasionally 
reddiah-or  greenish-white.  Streak  uncolored.  Translueent.  !Fracture 
iraperfeetly  conchoidal.  Double  refraction  streng;  optic-axial  plane  per- 
pendicular  to  the  plane  of  symmetry  and  parallel  very  nearly  to  0 ;  bisee- 
trix  acate,  positive ;  angle,  in  oil,  for  the  red  rays  86°  27^',  yellow  86°  42'. 
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üöU  OXYGEN 

Var. — 1.  Casloriie,  in  diatinct  transparent  orjBtals,  afibrding  the  above  aogles  and  figure,  accord- 
ing  to  DeBcloiaeaiia:.  G.=a'38|  Breitli. ;  2'39l— 2'4I)5,  Damour.  2,  Ordinary  petaiile,  deaTabla 
maasive;  aiidG.=2'43,  AriredBon;  3-45,  Dr.  Clarke;  2-426,  0.  G.  GmeÜD ;  2'412,  2-420,  2-465, 
2-44S,  2-553,  Damour,  tbe  last  two  hora  different  parls  of  Üie  same  Uta  spedmen,  and  indicatit^ 
according  to  Damouc,  that  the  mineral  ie  mized  witb  more  or  less  quartz  and  feldspar.  The 
nlpavBop  g.j  haB  been  obaerved  only  in  pctalite. 

"       ■■    -     "  H,  gi=l :  4  :  20,  Bera. ;  (i  Ä'+J  fi)  äP+3  Öi;  or  olse-with  one-tbird 
)  basie;  =8ilica  7J't,  alumina  ll'S,  litMa  S'3,  aoda,  1'2=  100. 
L  (Schw.  J.,  2XÜ.  93);  2,  Gmelin  (GUb,  Ann.,  IsiL  399);  3,  4,  E.  Hagen 
1,  Eammelaberg  (Pogg.,  Iiixt.  663);  6,  WaltersliauBen  (Vulk.  Gest.,  296); 
'       J.  Sd.,  H.  xvL  37S);  9,  Plattoer  (Ann.  Ob.  Pbarm.,  Ixix.  443): 
Si  Sl         Li         Ha 

Utö  19-213    11-226     5-161      =102-198  Arfvedson, 

74-n      17-41  6-18  OaO-32,  ign.  3-17=99-23  Gmelin. 

"  11-812     n-194    2-692     2-302=100  H,  Hagen. 

"  11-061     18-000     S-660     2-313  =  100  B.  Hagen. 

"  11-79      18-58      3-30      1-19=100  Eammelsbarg. 

"    reddisTi       76-74      18-66      2-69       ,  ^e  0-08,  Mn  1-0,  filg  1-0  fi  0-97=99-95  W. 

Bolton,  Masa.   77-95       16-6B      3-14      0-48,  Pe  0-63,  K,  Oa,  tr.,  Mg  0-21,  ign.  0-60=100-23 

Smitli  &  Brusb. 
77-90       16-85       3-52       0-ß3,  S'o  0-51,  £,  Oa,  ir.,  JVTg  0-26  ign  0-10  a  &  B. 
Elba,  Castorils  18-01       18-8G      2-76  (with  (r.  K,  Ba)=100-24  Plattner.     G.=2-393. 
The  protoxyds  in  eastorils  are  less  tban  in  petalito  in  the  flnclyaia  made.    Bat  its  d 
according  to  Roaa,  are  like  tbose  of  petalite,  aad  itB  optioal  characterB,  according  to  DosdoiEf 
Breitbanpt  still  urges  tliat  they  are  distiuot  (B.  H.  Zl^.,  xir.  35),  and  mentiona  their  differenee  m 
Bp.  gr.  SB  a  prominent  diatinction. 

Pyr.,  eto. — Gently  bcatod  emits  a  blue  pbosphoresoent  light.  B.B.  on  cbarcoal  bccomea 
glaasj",  Bubtransparent,  and  white,  and  nielta  only  on  the  edgea;  gives  tha  reaotion  of  liüiia. 
With  boras  it  forma  a  dear,  colorloBB  gkaa.     Not  aded  on  by  acida. 

Obs. — PetaUte  oeeurs  at  the  iron  mine  of  UtÜ,  acDOmpanjicg  lepidolite,  tourmaline,  apodumene, 
aadquartz;  on  Elba  (coäforite)  in  attached  cryatala;  at  Bolton,  Mass.,  wltb  soapolite;  according 
to  Bigaby,  in  a  bonlder  containing  tremolite,  at  Torlc,  near  Toronto,  Canada. 

lAOda  was  fest  diseovered  in  äis  mineral  by  Arfvedsoa.  The  name  petoKile  is  from  irtraXui-,  a 
teaf.  and  allndes  to  the  deavage. 

Oq  cryst  of  eaBiorite  and  pctalite,  see  DescL,  Ann.  Ch.  Phya.,  IT.  ÜL  284,  1864,  and  Pogg^ 
cixii.  648. 

Deadoizeans,  who  givea  the  above  figure,  poInts  ou 
the  fflot  that  the  0.  ratio  differB  by  a  multiple  of  2  for  tl 
and  1 :  4 :  20  for  petalite. 

246.  KUFFFERITEI.    Kupfferit  (fr.  the  Tunkinsk  Mts.)  B.  Sermann,  Bull.  Sog.  Hat.  Mos- 
cou,  T-TTT.  243,  1862.    Anthophyllite  pt.    Antholilh  pt  Kernig. 

Moaoclmic.  lAl=1^4:°  15'— 124°  30'.  Cleavage:  J  perfect.  In  ag- 
giwations  of  prisme,  like  actinolite. 

H.=5-S.  G-.=3-08,  fr.  Ilmen  Mts.  Lustre  viti-eous,  Oolor  emerald- 
gi^een ;  brownish  on  weathering.     Tranalucent  in  tbin  eplintere. 

Comp. — Sfg  äi,  with  but  litHe  f'e  replacing  the  TJg,  like  enstatite,  it  beiug  an  enstaHle  harn- 
Stemfe  colored  by  ehrome.    Analysea:  1,  Hermann  (1.  c,  and  J.       "'     '         '"         '     ..   -  t»  .  . 

(P(«g.,lvüi.  168);  4,  Lappe  (Pogg.,  xm     "    ' 

(RecGen.  Sd.,  iü.  336): 


Si 
51-40 


0-81=100  Hermann. 


Pinel,  osftest 
TBchussOTaja        58-12 
Komk  58-48 

Kupferberg,  <mth.  65-69 
Perth,  Can.,     "    51-60 

Analyaes  2-6  are  referred  hcre  becauae  of  the  approiimation  to  kupfferlte  In  oompositlon.    Th 
Perth  minoral  (reaoived  thua  labelled  by  Dr.   Thomson  frora  Dr.  Holmes)  is  almost  purely 


—  —     1-68=99-49  Hemtz. 

-04  — ,  Mn  0-88=100  L. 

■16 =100-34  Sackur. 

■66  —    3-55=90-30  Thomson. 
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BISILICATB9.  ^rfi 

mogneEi.in  Silicate ;  il  was  a  "congeries  of  impecfeot  crystals,  wid  looked  like  anthophyllite; ' 
O.=S'707. 

Pyr.,  etc — In  the  cloaed  tube  traoes  of  water ;  otherwise  unohanged.  B.B.  in  the  foroepa 
becomes  opaquB  wliito,  but  doea  not  ftisa.    la  borai  disaolves,  giving  a  ehrome'green  glass. 

Obs,— The  original  knpfferite,  from  a  graphitc  mino  in  the  Tunkinak  Mts.,  is  a  ohromiferoua 
amphibole.  The  analyses  here  given  are  from  a  minöral  of  similar  kind  from  near  Miask,  in  Üio 
Timen  Mts.  The  former  tiae  not  been  aualy zed.  Eokschsrof  has  also  found  it  near  the  Sanaika 
rivor,  Urala. 

Named  aiter  tlie  EusaiBa  plijsiciBt  KupiTor. 

246.  ANTHOPHYLIiITH.  Anüiophyllit  (fr.  Norwaj)  SchrnnaOier,  Tetzeichn.,  96,  1801. 
AntophjlEt  Karst,  Tab.,  32,  1808.  Antlii^rajnmit  Breiih.,  Ohar.,  29,  1820.  Antholith  Breith., 
Uib.,  38,  1830. 

Orthorhombic.  i"AJ==125°  to  125°  25'.  Obaervcd  planes:  J,i-i,i-i. 
Cleavage ;  i-t  perfect,  I  lesa  so,  i4  difficult.  Commonly  lamellar,  or  fibrona 
massive  ;  fibres  often  very  slender. 

H.=5-5.  Gr.=3"l— 3-2,  Lustre  somewhat  pearly  iipon  a  cleaTage-eur- 
face.  •  Color  brownish-gray,  yellowieh-brown,  brownisn-gi'een,  sometiinea 
Bubmetallie.  Streak  nncolored  or  grayish.  Translucent  to  Bubtranslueent. 
Brittle.  Double  refraction  positive ;  optieal  axes  in  tiie  bracbydiagonal 
section. 

Comp.— Fe  Si+3  Mg  gi=(i  *e  +  ä  %)  Si^Süica  55-S,  magnesia  37-8,  protoiyd  of  iron  le-T 
=  100.  Analj-sea:  1,  L.  G™elin(Ijeonh.  Orykt.,516, 1826);  2,Topelius(Pogg.,siiii.355)i  S.Piaani 
(Deacl.  Min.,  i.,  536): 

Si         äl       ("e        Sin      %       Ca        E 

:=:01  Gmehn. 

l'S7^99-08  Vopeliua. 
2'38=100'93  Pisani. 

Gebbite  of  Dufrenoy  (Ann.  d.  IL,  III.  x.  582,  1836)  has  a  difTetent  oompositioii  from  that  of 
anthopliyllite;  but  it  ia  still  roferred  liore  by  Descloizeaux  on  the  ground  of  opüail  idmiity  and 
similaritjr  of  oleavage. 

Analysear  I,  Dufrenoy  (L  c);  2,  8,  Pisani  Ct'Inatitnt,  1861,  190) : 


1.  38-81  9-31         45'83  4-13         0'6T         2-30-101-05  Dufrenoy. 

2.  42-86         16-52         18-83         15-51         1-90         4-50=100-11  Pisani. 

3.  43-Ö8        n-07         15-98        18-30        0-75        3-92=90-68  Pisani. 

Pisani's  analjses  afford  the  0.  ratio  for  fi,  S,  Si,  S,  11 ;  8  ;  331 ;  34- 

Pyr.,  etc— B,B.  fuses  wjtli  great  difBoulty  to  a  blaek  magnetic  enamel ;  ivith  tha  fluses  givea 
reactions  for  iron  ;  unaeted  upon  by  acids. 

ObB, — Occurs  in  niica  sehist  with  hornblande  and  niioa  in  thin  and  long  plates  and  fibres  near 
Kongaberg  in  Norway,  and  witii  gray  cobalt  near  Modum. 

Tliis  apecies,  or^;inally  instituted  upon  the  Norwegian  mineral  analyaed  by  Gnielin  and  Tope- 
liua,  and  regarded  as  diatinct  bymaoy  lat^r  authors,  incliiding  Mohs,  butunited  to  homblende  by 
others,  hsM  recenüy  heeo  proved  to  be  an  mdependent  apedea  by  Deacloizeanx  (Min.,  i.  li), 
whoae  optieal  examinations  have  shown  that  the  crystals  are  orOiorhomblc  instfiad  of  monochnio. 
Only  the  mineral  of  the  Horw^^an  looalities  above  mentloned  is  at  preaent  here  included,  the 
Bo-oalled  anthophyllite  from  Fiskenaes  in  Greenland  (ooearring  with  aapphirine),  from  Eayaria, 
Finlond,  and  other  !N'orwegian  localities,  beädea  the  cmmaingUmite,  of  Cuuunington,  Masa,,  being 
true  hombtemie  in  optieal  charactera.  Deaeloiseauz  has  latei  announced  (C.  ß~,  Ixii-,  SST)  that 
aome  anthophyllite  ia  monoclinic.  The  gediiie  ia  from  the  Valley  of  Heas,  near  Gddrea,  France, 
and  contains  microaoopio  black  apinela  (pkoiilBj. 

STamed  from  aalhophyllam,  Sie  dove,  in  allusion  to   the  dove-browa  color,   aa   Schumacher 
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COMPOUKDS. 

246A.  PiDDiNGTOBirB,  Haiämger  (Ber.  Ak.  Wien,  s!i.,  251,  1860).  The  ash-gray  mass  of  the 
meteorits  of  Shslka,  in  Bancoorah,  consisting  in  part  of  graius  having  two  easycleavages  inelined 
to  ome  aiiotherl00'',witliH.^6-5;  Gr.=3'412,  Haiti,,  S^ee,  Piddington;  andfraoturo  resiiioua,  and 
CMmtaining  Bmall  imtiedded  grains  of  chromite.  Von  Hauer  obtained  Si  57'66,  Äl  ir.,  je  20'fl5, 
Mg  19'00,  Ca  l'B3=93'a4,  whioh  ia  nearly  tlie  oomposition  of  antliopliyllile. 
y  H.  Piddington  in  tlie  J.  Aeiat.  Soc  Beugal,  xx.  2S9,  1852, 


247,  AKEFHIBOIiI!,  Skörl  (=Siäiörl)pt.  WaU.,  llil  (exdnding  Amiantus,  Bergkork,  etc.  and 
Asbestua).  Sltörl  pt-,  SfcrälskSrl  (=StraMsteSn)  Clorest,  Min.,  1153  (bxoL  Aabestua^AmianthuE) 
and  Bergkork,  id.  Hornblende  Wern.,  Bergm.  J,,  1TB9  (eicl.  Stralilslein  and  Aabeat).  Horn- 
blende Karst,  Tab.,  IISI  (esd.  Strahlstein,  Tremolil,  and  Asbest),  Id.  (esbl.  also  SmaragÄitpt), 
Sarst.  Tab.,  1800,  1808;  id.  Ulhmrm,  1814,  anäJameson,  1611.  Amphibole  (inel  Actinote)  fi, 
Tr.,  1801  (eieL  Grainmaäte=Tremolite  and  Asbeste).  AmpMbole  ^noL  Aotinote  and  Gramma- 
tite)  K,  TaW.,  1809  (esd.  Asbeste).  Hetocotyp  (incL  Asbestua,  Bronzife,  Hypersth.,  Anthoph. 
with  other  vaneüsB)  Bovstik,  Handb.,  1813.  Hornblende  .Tiontsoji,  Syst.,  1B20  (exoL  Actinolite, 
Tremolito,  Aabeatus,  Carinthine). 

Monoelinio.  C^75°  2',  lAl-^l^i"  30',  O  Al-l^lQi°  10',  «  :  5  :  c= 
0-5527  : 1 : 1-8825.  Observed  ^lanee :  0  ;  vertical,  I,  i-i,  »-3,  i-l,  *-ä ;  eli- 
nodome,  2-*,  4-1 ;  hemidome,  X-i,  2-4,  -14 ;  hemioctaliedral  planes  in  zone 
0:1,1,  2,  -1 ;  id.  in  zone  1 ;  ^4,  3-ä,  5-5, -3-ä. 


0M^~1  5°  Sj 
0  A  1-?.=149 
0  A  2-*=124  56 
0  A  i4=10i  58 
0  A  -1=153  36 
OA  1=145  35 
O  A  2=121  29 


0  A  9,4=150"  26- 
OaU=Q0 
0  A  7=103  12 
M.Ae-3=99  57 
»-lAi-ä=147  39 
*-äA*-ä=115  18 
ä4A-3-S=124  14 


?4A3-ä=130°l»' 
2-iA24,  ov.  ö,=120  5 
-1  A-l=154  26 

1  A  1=148  28 

2  A  2=131 36 
-3-äA-3-ä=11133 

3-fi  A  3-S=99  30 


Crj^tals  Bometimee  stout,  often  long  and  bladed.  Cleavage :  I  highly 
perfect ;  *-*,  «4,  sometimes  distinct.  Lateral  planes  often  loiigitudinally 
striated.  Twins :  compoeition-face  i4,  as  in  f.  236  (simple  form  1'.  235),  and 
230.  Imperfeet  crystaltizations  :  fibrous  or  colnmnar,  coarse  or  fine,  fibree 
often  like  ftax ;  eometimes  lamellar ;  also  grannlai-  maäsive,  eoai'se  or  fine, 
and  usually  strongly  colierent,  but  sometimes  friable. 
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H,— 5— 6,  G.=3'9— 3'4.  Lustre  vitreous  to  pearly  on  cleavage-facee  ; 
fibrous  varieties  often  silky.  Color  iDetween  blacK  and  white,  through  vari- 
OU9  shadee  of  greeo,  inelining  to  blackiah-green.  Streak  uncolored,  or  paler 
than  eolor,  SometimeB  nearly  transparent ;  usually  subtranalueent — opaque. 
Fractnre  subconchoidal,  imeren.  Bisectrix,  in  nioet  varieties,  indined  aboul 
60°  to  a  normal  to  0,  and  15°  to  a  normal  to  *-* ;  and  double  refraction 
negative.     See  exceptions,  p.  235. 

Comp.,  Var. — ftSi,  and  {ß,'  S)  (§1,  '&l')  as  for  pTTOsene.  Alumiiia  ia  prosent  in  most  am- 
pliibole,  and  when  so  it  uSuaBy  replaoes  siliua.  E  may  correspoM  to  two  or  mors  of  the  baaos 
Mg,  Öa,  Ife,  Mo,  Sa,  K,  fl;  acd  «  to  iSl,  Pe,  or  SEu.  ffe  sometimes  replaoes  ailioa,  Kko  Sl, 
Uammeiaberg  made  oiit  the  general  conformitj  of  amphibole  to  the  pyroieae  formula  by  djscover- 
ing  that  tho  iroD  in  batt  spedea  was  often  partly  sesquiosyd  {Pogg,,  du.  2S4,  and  Min,  Gh.,  468). 
Tet  the  analyses  do  not  all  accord  with  this  view,  part  giving  tlie  ratio  1  :  SJ,  nnless  Che  water 
ia  mado  basic  Mudi  ampMbole,  eBpecially  Ihe  alumiaous,  coataiaa  Bome  flnoriue.  Tbe  base 
lime  is  abaettt  fcona  some  yarieties,  or  nearly  so. 

The  name  Amphibole,  proposed  by  Haüy,  tias  the  preeedence,  because  Haüy  firat  rightly  appre- 
ciafed  the  speiSea,  aa  he  had  dona  for  pyroieae,  and  gave  it,  and  not  auy  of  its  Tarieties,  the  name. 
In  hia  Trait^  in  1801,  he  btonght  together  homilende  and  admolile ;  and  by  18ü9  he  had  added 
to  the  gronp  the  third  promineat  variety,  ir»inoUle ;  while  in  all  otJier  works  not  taking  their 
views  from  bim,  these  thiae  raiuerals  sfill  stood  aa  distinet  specieB.  Asieskis  was  annexed  totlie 
seriea  by  HauBmann  in  1813,  thongh  kept  Beparate  long  afterward  by  maiiy  other  anthors, 

The  U(Wie(!ft5  of  amphibole  aie  as  numeroua  as  tbose  of  pyrosene,  and  for  the  same  reaaona ;  and 
they  lead  in  general  to  simihir  subdivisions. 

I.   OONTAIBINei  HTTLB  OU  NO  AlDMINÄ. 

1.  HagnesiorLkiie  Amphibole ;  Teemolitb.  (Treraolit  Fini,  de  iSmasjire,  Voy.  Alpea,  iv.  §  1933, 
1796.  Graramaäte  Ä".,  Tr.,  iii.  1801.  Kalamlt  [ß-.  Normark,  Sw.)  Wem.,  Tasdi.  Min.,  x.  169, 
1816.  Calamite.  Eaphilite  Thom.,  Mui,,  i.  153,1336.  Sebeait  [fr.  Sebes,  TransylTania]  in  Breith. 
Handb.,  539,  1841,     Sordenskiöldit,  Konng-,  Ber.  Ak.  Wien,  lii,  29t,  1854.) 

Oolora  wMte  to  dark-gray.  In  distinet  oiystals,  eiöier  long  bladed  or  short  and  atout ;  long  and 
thin  oolnninar,  or  flbroua;  also  compact  granulär  massive.  /Ai=124°  30'.  H.=60  — 6-5.  G. 
2-9 —3-1 .  Sometimea  transparent  and  colorleaa.  Contains  magnesia  and  lime  with  little  or  no  iron ; 
formnla  {Ca  lig}  Si.    Named  TreiruMte  by  Pini,  öom  the  localily  at  Tremolain  Switaerland. 

Grammatäe  (from  yi"'!'!"',  "  ''"«)  ailudes  to  a  liöe  in  the  direction  of  the  longer  diagonal  aeen  by 
Haüy  on  tcanaverae  aeetioDa  of  aome  erystals.  It  was  aubatitiitad  for  tremolite  by  Haüy,  withoot 
reason,  and  is  a  very  had  aubstitute. 

Nurdeviskiäl'iiie,  from  Euaoula,  near  Lake  Onega,  is  tremolite  (Kenngott  and  v.  Hauer,  1.  c). 

Haphüiie,  from  lanark  inOanada,  is  tremolite  in  ita  grayish-wlüta  or  but  alightlygcaeniahoolor, 
and  ita  low  apeeifio  gravity  {&.=3-85,  Thomson;  2-845,  Hunt).  Eut  both  Hunt's  aud  Thomaon'a 
analyses  ^ve  over  6'30  p.  o.  of  protoxyd  of  iroa  In  aletter  tothe  anüior  (dated  Sept.  21,  1864) 
ilunt  States  that  he  obtaiued  ia  one  of  hia  trials,  from  marerial  whioh  he  had  pariüed  from  mised 
ÖaÖ,  only  3-15  of  protozyd  of  iroa,  with  Oa  12-05  and  äi  57-20;  and  he  adds  that  he  regarda  tliia 
as  nearer  the  true  oompoaitiDn  of  äie  mineruL 

1  a.  NBPBBirn  pt.  (Pieljra  dL  hijada  [fr.  Meiioo  or  Peru]  Span.  Lapia  nephriücua  A.  ClnUvs, 
Diaaort.,  16^1 ;  C.  Barlholinm,  Opuac,  1628  ;  de  Boot,  Gemm.,  1609.  Lapia  Indioua  Aldrovanäsis, 
Met.,  p.  loa.  Talcum  nephiitienm  Lirm.,  1168.  Jade,  Pierre  aiphrätiqne,  ^ArgeicuiUe,  Orycl., 
18(5,1165;  Sage,  de  lAsle,  Blc  Kephrit  fTera,,  Ueb.  Oronst.,  185, 1180.  KidneySlone.  Meren- 
Eteip,  Beilstein,  Gm-m.) 

ilephrite  is  ia  part  a  tough,  oompaot,  flne-grained  tremolite,  having  a  üuge  of  greenorblue,  and 
breaking  with  3  spliatery  frneture  and  glislBuing  luatre.  H.=e— 6-5.  G.^2-96— 31.  Named 
from  a  aupposed  efßcacy  in  diaeaaea  of  the  kidney,  from  yappss,  Mäney.  It  öeouia  uaually  associ- 
atad  with  teleose  or  magnesian  roclcs. 

ITephrile  or  jade  waa  braught  in  the  form  of  earved  Ornaments  from  Mesieo  or  Peru  soon  after 
tho  diacovery  of  America.  Del  Rio,  in  hia  Meiiean  Mineralogy  (1795),  mentjona  "o  Mesican  lo- 
oality.  A  similar  stone  oomes  from  China  and  Hew  Zealand.  Ä  nephritfr-like  mmeral,  oalled 
boweaile,  from  Smithüeld,  R.  L,  havmg  the  hardness  B'5,  is  Serpentine  ia  compoaition.  The  jade 
oC  de  Saiiaaure  is  the  saossvHie  (aeo  under  Zoiarrs)  of  the  youuger  de  Saussure,  earlier  named  lemcm- 
ite  by  Delametherie.  Another  aluminous  jade  hsa  been  ealled  jadeile  (q.  t.)  by  Damour.  The 
Baatan  mineral  ia  amixtare,  and  has  beea  ttasasi-psmiä^ineplinle  (q,  v.). 

3.  Magnesia-Lime-Sron  Airqihibole;  Actisomtb  (Strälskörl  pt.  Cronsi.,1  o,  Strolilstein  ösrm. 
Aetynolite  Kirw.,  Min.,  i,  16T,   Itäi    Aotinoüte  (oorrect  orthogr.).    Schorl  vort  du  ZUlorthal, 
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ZiUerthitB,  Delrnie^,  T.  T-,  Ü.  851,  1197.  Actinot©  K,  Tr.,  m.  1803).  Color  bright^resn  and 
grayish-green.  In  orystals,  either  ehort  or  long-bladed,  as  in  tremolite;  columnar  or  flbtfus; 
granulär  massive.  G-.=3— 3  2.  SotuetiuieB  transparent.  ConteinB  magaesia  and  lime,  wiüi  Bome 
protoxyd  of  iron,  bat  aeldom  more  than  6  p.  c. ;  formula  (Ob,  ilg,  i'e)  Si.  The  variety  iu  long 
briglit-green  ciystals  ia  called  glaesy  actmalUe;  the  ciystals  break  easUy  across  the  priBra.  The 
fibrouB  and  radiated  kinds  are  offen  called  asbesüform  aäinolite  and  radiated  adiamliu.  Actinolite 
owes  its  green  color  to  the  iron  present. 

Named  actinolite  from  'a<rij,  a  ray,  and  lifl«;,  sltme,  ds  translation  of  the  German  strMstem  or 
radiated  sime.    Name  changed  to  acütwie  hy  Haüy,  without  reason. 

TremoUle  gradaates  into  oclmolUe  through.  an  increase  in  the  proportion  of  iron,  though  generally 
eaaily  distlnguiBhable  by  ita  color.  Aeimias  has  usually  a  groyish-white  or  greenish-white  color, 
although  actinoUte  in  the  Proportion  of  iron ;  and  the  raphiUte  (see  preceding  page)  appears  to 
shado  into  actinolite  in  oomposition.  Tremolite  does  notdifferinoolorfrom  thealuniinoua  variety, 
afeiijfe,  from  Edenvilie,  N.  Y.  (p.  286). 

3.  Magnesia-Iran  AinpMiole;  Aotholitb  (Anthopihyllita  pt  (p.  231).  Antholith  pt  Senm?.,  Ueb. 
1859,  68,  1860).  Structore  as  in  anthophyllite  Oolor  ^riy  to  brown;  G.=3-l-8'a.  Oontaina 
much  magnesia,  rniöl  aonie  iroD,  and  little  or  no  hme  lormula  (Äg,  fe)  Si.  Qraduatea  into 
kupfferite,  p.  230. 

4.  Magnesia-IAme-M<mganese  Amphibole  Richteritb  A  variety  from  Paisberg  is  hero  Included 
(anal.  84),  deseribed  by  Igelström,  and  aflording  the  formala  (Mg,  Sin,  Ca,  6,  Sa)  Sl,  and  con- 
teining  8  to  9  p.  o.  of  alksll,  whioh  may  poaaibly  be  B  reault  of  alteratioD.  /A  7=124'' ;  color 
pale-jellowish  to  brown.  IgeUtrÖm  considera  Üteiiüileiik  of  BreiÜiaupt  (B.  H.  Ztg.,  siiv.  S64, 
1366)  the  same  mioeral,  as  it  has  tlie  same  general  aspeot  and  Bimilar  eomposition,  escepting  half 
less  manganese ;  Breithaupt  describtis  it  aa  occurnsg  in  acicolar  crystalR,  u&brding  the  priamaljo 

■  ai^e  133°  38'  (wMoti  ia  within  5' of /Ai-iof  pjrosene);  with  (t.=2-82ö;  color  iBabella^yellow, 
rarely  pale  yellowlBh-brown ;  RB.  very  fusible.  It  resemblea  Wie  kobaoharofBte  ftom  L.  Baikal, 
tiiough  nnlike  It  in  compoaltion  (p.  242). 

5.  iTotirMagnesia  Amphibole ;  Cümmin8T0IJ1TE  {Dewey,  Am.  J.  Sei,  vüL  59,  1824.  Anthophyl- 
lilfl  pt.  Not  Cummingtonite  [=Ifhodomte]  Bamm.).  Color  grsy  to  brown.  UaiiaEy  flbroiis  or 
flbro-lameUar,  often  radiated.  G.=3-i— 3'3a.  Oontaina  much  iron,  with  some  magnesia,  and 
üttle  or  no  lime.    !FormnIa  (f'e,  £lg)  Si.    Named  &om  Ihe  locality,  Cummii^on,  Maaa. 

6.  Iro'O'Mo/Rganeae  Aiaphibole;  Dahsbmomib  (Jern-och-manganoxidulrik  Hornblende  A,  Erd- 
mann,  Daraiemora  Jemm.,  62,  1861.  Dsnnemorit  iTennj.,  TJeb,  1855,  61,  1856).  Color  yellowiah- 
brown  10  greenlBh-^ray.  Columnar  or  flbroaa,  like  treracdita  and  asbestua.  Coutains  iron  and 
manganeae;  formula  (Fe,  Sin}  Si  In  thin  piecea  B  B  liises  to  a  dark  slag  AsbeferriU  of 
Igelstrom  (B.  H.  Zi^.,  xiri.  23,  ISrl)  la  a  m  lar  it  la  grayish  white  to  ash  gray  and  like  a  gray 
ashestus;  in  acids  not  soluble  [anal  39)  The  proportion  of  Mn  ia  not  stated,  and  it  may  be 
cummingronite, 

7.  Iron  AmpTiUiole ;  GKÜfTERlTB  (Pyrosene  fermgineui  {fr  OollobnSres)  öraae^  0  E  2iiv. 
794;  Grünerit  Senng.,  Min.,  6'*  18a3)  Asbeatiform  or  lamellar  fiorous  Lustre  süky  color 
brown;  G.=3'718.  Formula  i'efei.  Optioal  propertiea  thoae  of  ampMbole,  iccordmg  to 
Desdoizeaux  (Min.,  1.  59). 

A2^>endix.  8.  ASBB8ruH('A)  obtoi  A  flu?  Diostw,  r  156  [Hot  anÄsoi-ot  [=QunJthme]  Ihoscor^ 
y.  1S3.]  Asbestes,  Linum  rivuin,  Amiantua,  Flin.,  xix.  4,  ixxvi  31  Lapis  Carystms  (tr  Carys- 
taai)  Patisattiae.  Lana  montana.  Amiantua,  AabestnB,  Agnc  Poss  26!  1546  Wall  Min., 
140,  14^  1747  (Caro  montana  or  £iLrgkott=:  Mountain  leather  and  Suber  montanum  or  Bai^- 
koark= Mountain  cork,  being  included.)  Aabeatna,  Amianthus,  Caryaime  (=Utn  le'ither  and 
oork),  Bill,  Foaa.,  166,  1771.  Kymatin  Breilh.,  Uib,  1830,  Char  113  lf.ä2  Byssdite  (fr  Eourg 
d'Oisans)  Sa/ttssnre,  Voy,  Alpea,  §  1696;  AsbestÖide  (ib.)  Vaaq  d  Macqtari  Bull  Soc  Philom., 
No.  54,  1797;  Amianthoide  (ib.)  Defameik.,  T.  T.,  it  364,  1797)  Tremohti,  aotiuoLt«  and  olher 
Tarieties  of  amphibole,  escepting  those  ooutainii^  much  alumma,  i  asa  mto  librous  variet  es,  the 
übres  of  which  are  sometimes  very  long,  fine,  fiexible,  and  easüy  separable  by  the  hngers,  and  look 
like  flai.  These  kinda,  like  the  corresponding  of  pyroxene.  are  called  asbesius  (fr.  the  Greek  for 
inamiAusiible.)  Pliny  supposed  it  a  vegetable  produot,  although  good  for  making  incombustible 
cloth,  aa  he  atatea,  The  mnianihua  of  the  G-reeks  and  Latins  waa  the  aame  thing ;  the  word 
meaning  undeßled,  and  aUuding  to  tho  ease  of  cleaning  the  doth  by  throwing  it  into  the  Are. 
The  colors  vary  from  white  to  green  and  wood-brown.  The  name  a/miaiUhus  ia  now  applied 
usually  to  the  finer  and  more  silky  kinds.  Mnct  that  is  ao  called  is  chrysolih,  or  flbroua  Serpen- 
tine, it  containing  12  to  14  p.  u.  of  water.  Mamtlain  lecUher  is  a  kind  in  tMn  Qexible  Sheets,  made 
of  interlacisd  Übres;  and  m/nmtaitt  cork  (bergkork)  the  aame  in  thicker  pieoea:  both  are  ao  light 
as  to  float  on  water,  and  they  are  often  hydroua.  Mmnlain  laood  (Beinholz,  Holzaabeat,  Germ.) 
is  compact  flbroua,  and  gray  to  brown  in  oolot,  looking  a  little  like  dry  wood. 

Byssolite  (Amianthoid,  asbeatoid)  fr.  Bourg  d'Olsaua  in  Dauphiuy,  is  of  an  olive-green  color, 
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9.  Almaitt&Ks  Magnesia-Lime  Amphibole.  (a)  Edenttb.  (Edenit  Breith.,  IIandl>.,  B58,  1847). 
Color  wMte  to  gray  and  pale-green,  anl  also  oolorleas ;  G.=S'0— SOSS,  Ramm.;  2 '9,  Breith.  Re- 
sembles  aothophyllite  and  tremolite.  Formula  (idg,  Ca)  (§i,  Xl').  Naroed  from  the  localitj'  at 
Edenville,  N.  T.  To  this  varietj  belong  vaiioua  pale-coloted  ampMbüles,  liaviog  leas  than  fire 
p.  e.  of  oiyds  of  iron,  Broithaupt  inakea  the  edenito  iHclinic  in  B.  H.  Ztg.,  niv,  438,  andhesaya 
that  this  ia  coafirined  by  Dauber.  On  an  eiamlnation  of  taystalB,  the  author  sees  no  reason  for 
adoptiug  thia  conduaion. 

(6)  SHABÄQDirB  Saussure  (Voy.  Alpes,  iv.  §  1313, 1862,  lt96.  DiaUage  verte  pt.  S.,  1801 ;  Green 
Dittllage  pt.  Diallagon  Ulhmami,  Tab.,  90,  1814).  A.  Üiin-foliated  Tariety,  of  a  Mght  grass-greeu 
color,  reeembling  much  common  green  di^lage.  According  to  Boulanger  it  ia  an  aluminous  m^- 
aeaia-lime  ampWbole,  containing  lass  than  3^  p.  <s.  of  pretosyd.  of  iron,  and  is  henoe  related  to 
edonite  and  the  light  green  Pargas  mineraL  I)escloizeau2  ot>3erTes  (Min.,  L  90)  l^t  it  has  the 
deavage,  and  apparently  the  opneal  charactera,  of  amphibole.  H.=5;  G.=3,  "Vauq^. ;  3M0,  Bou- 
langer.  It  forma,  along  with  whiösii  or  greenish.  sauaaurrite,  a  rode.  The  original  miueral  ia 
from  Coraica,  and  the  rock  ia  the  carsilyte  of  Pinkertoo,  and  the  verde  di  Corsica  diaro  of  the  arts. 

A.  similar  Btuaragdite  &oia  Baoher  oonsTsts,  acoording  to  Haidinger,  of  alternate  laminm  of  am- 
phibole and  pyroxsne  in  twin  oomposition. 

Tho  euphoiids  of  the  Alps  resembles  cotsilyte  in  containing  a  smaragdite-liice  mineral  [green  äi- 
allage).  Eut  Hunt  states  that  tha  mineral  has  the  deavage  ofpyroxene,  which  oui  own  esamiaac 
lions  hare  not  Bucceeded  in  coiiSrming, 

10.  Alymmaus  Magnesia-IAme-Iron  Amphibole.  (a)  Pabqasitb;  (6)  Homjblbsde.  (Comeua 
flaailia  pt.,  Comeus  aoüdua  pt.,  C.  oryaläliisatus  pt.,  Hombärg,  Sfciörl  pL,  WiUL,  Min.,  138,  139, 
1741.  Skörl  pt.,  Basalfea  pt.,  Bolua  particulia  aquamosia  pt,  Orimsl.,  70, 82, 1138.  Suhoriopaqne 
rhomboidal  pt.,  Schorl  arpleus  pt,  de  Lisle,  Oriat,  ü.  339  (pl.  tv.,  f.  97, 99),  424, 1733.  Baaaltisohe 
Hornblende  Wtrm.,  Bergm.  J.,  1789  pael.  also  augitfi).  Basaltiache  H.  {augite  eiol.)  Wem.,  1792, 
and  iater;  Kar$t.,  Tab.,  1800.  Pa^aait  Sleinheil,  1814,  Taach-,  Min.  1816,  301.  Ämphibolit 
Breilk.,  Ohar.,  182S,  Uib.,  34,  1830.  Diastatit  (fr.  Wermland)  BreUh.,  Char.,  134,  1S32.  Synlag- 
matit  (fr.  Vesuviua),  W^erian,  Brdfft.,  B.  H.  Ztg.,  xriv.  428,  1865, 

Colore  briglit,  darfc,  groeo,  and  bluish-green  to  grayiah-biaek  andblack.  J'a/=124°  l'— 124°  25'; 
a.=3'(i5— 3-47.  Pargiwife  isostiallymade  to  indude  green  and  bluish-green  kinds,  occurring  in 
atout  lustrous  oryatals,  or  granulär;  and  hombleade  the  greenish-blacfc  und  black  kinds,  whether 
in  staut  erystala  or  long  Maded,  eolumnar,  fibrouB,  or  massive  granulär.  Bat  no  line  can  be  drawu 
between  theco.    Pargasite  occura  at  Palmas,  Finland,  iu  bluish-green  and  grayish-blaek  oryatala. 

Optioal  charactera  in  general  the  aame  aa  for  tremolite  and  actüiolite  (p.  233).  ButinoneMßok 
oryatal  of  horublende  (fr.  Büin  ?)  Deaeloizeaux  found  oiie  biaectrix  to  be  parallel  ta  tha  plane  i-i, 
andtbe  othor  normal  to  it  Agaiu,  in  the  bluish  or  bloßk  pargasite,  from  Pargas,  the  biaetitris  is 
inoliued  33°  58'  to  a  normal  to  0,  and  108°  to  a  normal  to  i-i;  and  double  refraction  ia  positive. 
Desdoiaeaux  obaervea  that  theao  diatiaotiona  are  aot  suMcient  to  Warrant  the  Separation  of  ttiese 
minerals. 

(a)  Diastatlte  is  a  blat*  homblsnde  from  ITordmark  iu  Wermland,  stated  by  Breithaupt  to  hare 
/a/=120''  ao',  aiidO.=3-08— S'll.  (6)  .i^ntof/nMd'te  is  the  Vesuviua  blaok hornblendo,  analyzed 
by  Eammelaberg  (So.  29},  in  wbidi  he  found /a /=  i  a4°  8',  G.=3273. 

(o)  Acoording  to  Breithaupt,  /A/in  two  hornblendea  from  Qreenland  is  128°  69'  and  124°  0', 
with  S.=3-4fl3  and  3'383;  two  from  Arendal  m  Horway,  124°  and  134°  1^',  with  G.^.S'301  and 
3229;  one  from  Peraberg  in  Sweden,  124°,  TOith  &.  =  3-818;  two  from  Schmalagrube,  near 
Marionbei^  in  8aiony,  124  5'  and  124°  iT,  witb  G. =3-333  and  3'290;  one  from  lUionaberg  ia 
Bohemia,  124°  6',  with  G.=3'3B3.        The  preoeding  are  of  BreittiaupVa  AmphUiolus  ferrosm. 

For  a  iMiaaltio  hornblende,  from  Welterau  orBilin  (A.  basalUcfa  Bt.)  analyzedhyBonsdorff  aud 
Struve  (Anal.  IT,  21),  Breithaapt  giTea  7A/=124'>  39'  83",  andö.=;3  17-8-2S  ;  for  one  from  the 
zircon-syenite  of  Laurvig  and  Predrikaväm  in  Norway  {A.  siraosms  Br.)  /A/=lä4°  T,  and 
G,=3  26— 3-29;  for  oae  of  greenish-black  color  from  Ersby  near  Pargas  iu  FiJÜand,  analyzadbj 
Hisiuger  aud  BonsdorEf,  an^  -10,  U  (A.  mediw  Br.),  /AJ=124°  15',  and  G.=3'I4— S-IT;  for 
one  of  groen  to  greenish-black  color,  from  Saualpe  in  Carinthia,  anaiyzed  by  Clausbrudi,  an^  20 
(A.  Carinthinua  Br.,  aud  Cariatliine  W.),  /a/=134°  22',  and  G.=3-08— 3-10;  for  one  from  Par- 
gaa,  oeeurring  in  limestone  with  diondrodite,  etc.,  analyzed  by  Bonadorff  and  Gmelin  (A.pargas- 
ilesBv.,  Ol  Pargasite),  /a  1=124°  10',  and  G.=30B— 3-08 ;  for  one  of  greeuish-black  to  blacfciah- 
grcen  color,  from  Kongsberg  in  ITorway,  analjaed  by  Kudernatach  {A.  maorodiagonaUs  Br.), 
/\J'=124°a6'   audG.=3-0S-3'08 
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üdö  OSTGBH   COMFOUNÜS. 

Diastallie  of  Breithaupt  {A.  diadaiiciis),  in  its  ang^  J'A7=]20''  20',  if  ihis  be  not  an  accidentitl 
irregularity,  divergea  widely  ftom  true  hotnblecde.  Breithaupt  has  csUed  a  velvet-black.  Iiom- 
blende  troio  Kordmack  in  Wecmland  Eemiprismaliscier  Amphibol  (Char.,  136,  1832 ;  Hundb.,  iü. 
■646);  jt  is  stated  tohave  Ja/=1M°  26',  snd  to  be  tridinw,  the  at^le  between  the  maorodiago- 
nal  and  tte  left  ikee  of  a  clinodome  beiag  21°  40',  and  thatfor  tlie  right  face  21^  54',  and  Öie 
deavages  parallel  b»  the  prismatic  planes  T,  T,  unequaL  G.=3-!e— 318,  The  analjaes  by 
Bonsdorff  and  Hiainger,  Hob.  11,  28,  be  refera  here.  He  baa  receutlj  uajued  i(  SemiprismaUÜs 
Wallenadiis  oc  Wallerian,  Breitbaupt  also  obaervea  that  hia  A.  medius  (see  aboTe)  baa  uneqiia] 
clea,vage3,  and  ia  probably  rekifld  to  the  waUerianite.  Tbe  grajisb  to  colorless  bomblende 
from  Bdenville,  called  by  Mm  Edenile  (see  p.  335),  be  alao  refers  to  bis  genua  Ser/iiprismalties. 

11.  Akminrnts Inn-IÄme  AmpMMe;  Nohälitb  Dana.     Color  bladc. 

12.  Aluminoiis  Jro!t-Mangaii£ae  Amphibole ;  G-ähsigkamte  Breäh.  (B.  H.  Ztg.,  sx.  Bl,  1861). 
Color  yelvetblack.  G.^312.  ITanied  from  the  locaJity,  G-mnsigrad  in  Servia,  wbere  it  forms 
wiUl  white  tbldapar  a  rock  called  timim/le, 

Mamgiair^mn^Mbol  of  Hermann  (Cumniii^toDite  Rammelsierg,  and  Hermamiilß  EemigoU)  is  noth- 
ing  but  rhodonite  of  Cnmmington,  Maas.,  erroneoualy  aiialyzed. 


I.    CONrAISIWa  LITTLE  OB  NO  AlUMINA. 

1.  TremolUe:  Magrtesia-IAmeÄTnipUMe.  Aiialjees  :  1,  2,  Bonsdorff  (Sehw.  J.,  xisi  414,  sisy. 
123);  3,  Micbaelson  (CEfv.  Ai.  Stockh.,  1863,  196);  4,  Damour  (Ann.  Ch.  Phys-,  III.  stI)  ;  6, 
Kohler  (Pt^g.,  Iszsre.  8s3)i  6,  Hamtnelsbei^(Pogg.,  cüi  295);  1,  Lecharöer  (Bull.  Soc.  Cb.,' II. 
jü381)i  3,  8,  BEHnmelsbei^  (L  c) ;  10,  Beudaat  (Ann.  d.M., ILt. 301);  ll,Bainmelaberg(l.  c); 
12,  id.  (J.  pr.  Gh.,  Ixixvi.  347). 

2.  Admoiite;  Magitesia-Lmte-3vn  Amphibole.  18,  Bonsdorff  (1,  c.) ;  14,Seybert  (Am.  J. SoL,  vi, 
3S3);  15,  Hunt  (Am.  J.  Sei,,  JL  sä,  213,  PhiL  Mag.,  IT.  i.  822);  16,  Pnruhjehn  (Arppe,  Under- 
söko,  p.  69,  Baram,  Min.  Cb-,  471);  11,  18,  Bammelsbei^  (1.  e.) ;  18,  Richlsr  (L  a);  20,  Plpping 
(Becz.  Jahresb.,  ixviL  252) ;  2],  v.  Merz  (Viert.  Ges.  Zorich,  1861,  Kent^.,  1860);  22,  Schwalbe 
(ib.,  viL  20,  Kenr^.,  1861,  68;  23,  Micbaslaon  (CEfV.  Ak.  Stockh-,  1863,  199) ;  24,  Murray (lUmm. 
2dSappl.,  60);  2B,  Bonsdorff (i  o.);  26,  Eammelaberg  (lat  Buppl,  73);  27,  Meitzendorf  (Pogg., 
lil  628);  28,  Sdieerer(PofK.,  liaatv.  331);  29,  Richter  (ib.) ;  30,  Seheerer  Q.  c ). 

3.  Äittholüe:  Magaeeia-Jr<m  AtapUboh.  31,  Thomson '{Rec.  G«n.  Sd.,  svii);  82,  Beck  (This 
Min.,  1850,  692);  .33,  Lappe  (Po^.,  : 


(CEfv.  Ak.  Stookb.  1861, 12,  B.  H.  Zt^., 

36,  31,  Bmith  &,  Bnish  (Ära.  J.  Sd,  IT.  xvi.  48). 
S,  Brduiann  (Dannemora  Jem-UpaaJa,  Stockholm, 


l.  Magnesici-IAine-Ma'nganese  AmpMboU.    34, 1 
1867,  21);  35,  Miobaelaon  (L  c) 
6.   Oummiiigto'aiie :  Irint-ifagaesia  ATnpMioU. 

6.  Do/Bnenwrite :  Iron-Mom^omese  Amphibole.    3 
lB5i,  51);  89,  Igelström  (B.  H.  Ztg.,  iivi.  23). 

7.  Grlmeriie:  Iron Amphibole.    40,  örfloer  (0.  E.,  iiiv.  184). 

8.  N^laile.  41,  Rammelsberg  (Pogg.,  Idi.  148) ;  42,  43,  Scbafhäüti  (Ann.  Ch.  Pharm.,  xlvi 
3S8);  U,  4fi,  Damour  (Aon.  Ch.  Pbya.,  in.  ivi.);  40,  41,  Schoerer  (Po^.,  liiiiv,  379);  48,49,  " 
L.  S-  V.  Pellenberg  (Nat..  Gea.  Bein,  1865,  1 12) : 


1.  Theuolite;  MagJi^a-Lme 


Wermlflnd,  w. 

59-75 

Pahlun,  w. 

"     pale  greea 

61'32 

Se,  Qothard,  w. 

58-07 

60-60 

(1)  58-65 

ii)  59-02 

Sweden,  ywk. 

58-87 

Maneetsok,  Gd.,  yvM 

54-71 

Oaiklowa 

Gouverneur.  K  T.,  is, 

67-40 

Gulsjü 

57-e2 

Sin  Slg        Oa        fl 
25-00  14-71  0-iO,  E-O-ao^lOOSSB. 

047  24-31  12-73  0-15,  P  0-78=99-&G  B. 

0-85  24-70  13-61  0-30,  P  0-35=99  30  Mich. 
24-46  12-99  =97-34  Damoiir. 

26-43  11-86  J-20  (&E')=99-fl0aichkr. 

26-63  13-90  0-34  (&P)=99-42Eamni. 

81  24-07  la-BS  1-62=100-40  Lechartier. 

-  28-19  11-00  0-18(4,F)=100'01IUiulll. 

23-92  15-06  3-83  (&  P)=99-43  Ramm. 

26-8  12-3 =100  Beudant. 

24-69  13-89  0-40(&P)=99-12  ßamm. 

26-12  14-90  =99-48  ßamm 
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BIBILICATES. 


3.  AoTlNOtrcE ;  Magnesia-IAme-Iroit  Am^Mbole. 


äl       i'e       Mn      %        Ca 


.  Taberg,  glassy 

sg-iB 



3-95 

0-31 

21-10 

14-26 

,  Fl-Je-100-52B. 

L  Coacorii  Pa. 

66'33 

4-30 

24-00 

10-67 

1-03=98  Seybert, 

,  SapftJMe 

55-30 

0-40 

e-30 

ir. 

22-SO 

13-36 

0-30,  Na  0-BO,   &  0-25  = 
99-21  Hunt, 

B.  Degerö,  KeI. 

58'25 

1-33 

6-35 

30-55 

12-40 

=99-18  Furuhjelm. 

.  Zillertlial,  eryst 

55-50 

6-35 

22-56 

13-46 

l-29=99'06  Ramm. 

8,  Arenda!,  gy.-^ 

56-71 

0-S7 

5-88 

21-48 

13-56 

2-20=100-86  Eamm. 

58-89 

0-61 

3-79 

23-37 

9-67 

8-60=99-89  ßioliler. 

0.  Ilelsingfors,  gy.-gii. 

51-20 

0-20 

11-15 

1-16 

9-49 

21-30 

=190-95  Pippiug. 

.  BiflMbBrg 

61-25 

6-91 

21-81 

12-40 

,  P  0-83=99-81  Merz, 

58-18 

3-11 

11-27 

lH-51 

11-69 

,  ¥  0-29=101-01  Seh. 

3   Orr  arfvi,  dl.  g- 

dS-01 

1-69 

3-46 

0-51 

23-85 

13-60 

1-03,  Pe  0-56,  Na  0-48,  t 
0-38=100-56  MiehaelBon. 

i  Taberg      J  &^iw 

)9-E0 

8-eo 

19-30 

12-66 

=100-06  Murray. 

5   T    enl.  BS 

58-20 

0-14 

3-08 

0-21 

22-10 

16-55 

0-14,  P  0-6=99-46  B. 

b   Kgmatn 

57-88 

0-58 

6-32 

23-83 

12-96 

=100-31  Eamm. 

Ziüerthal 

55-87 

4-31 

1-13 

20-33 

17-7a 

8    Tyr 

57-50 

3-8S 

23-09 

13-42 

2-36=100-2fl  Scheerar. 

P     henate  a 

0-56 

E-23 

23-99 

2-15,  Cu0'40  Ricliter, 

Zül     lial  Eodt  Oo  k 

JI-20 



4-37 



23-85 

13-39 

2-43=100-34  Scliaerec. 

Tyi  1,        AI     <s 

B4-92 

1-64  12-GO 



26-03 



6-aS=  100-52  Thomson. 

%   teDl 

)5-a0 

11-83 

80-73 

2-35  =  100  Beck. 

3    K    11 

}8-4S 



9-32 

0-88 

31-38 

0-04 

=100  Lappe. 

4   P    s  BRITE    M  gn^    Lmte-Manganese  Am^hüiole. 

i   T     \, 

52-23 



1-35 

11-37 

21-03 

e-20 

,£fa,K  8-82  =  100  L 

L               FL 

54-15 

0-52 

1-11 

5-09 

20-18 

6-06 

0-12,  ¥e  3-80  Na  2-71,  ß 
0-37=99-83  Michaelaon. 

B      uMjasGr  s  IE     / 

agnesia  Amphibole 

„ra              n 

51-09 

0-95 

32-07 

1-50 

10-39 

(r. 

3-04,    Sa    0-15,    &  tr.= 
99-69  S,  &  B. 

50-14 

0-89 

33-14 

1-71 

10-31 

tr. 

3-04,     Na    0-54,    S   (r.= 
100-43  S,  &  B. 

Dauw       itb    / 

iganm 

Arnphibole. 

D      e       a 

48-8B 
40-26 

1-4G 

38-21 
40-40 

S-46 

2-92 

0-13 

=100-81  Erdmacn, 

B             Ah/ 

10-83 

3-47  =  100  IgelstrÜm. 

7          BÜHBETTE       /          J 

ihah. 

0   C      b  e  es 

43-9 

1-9 

53-2 



1-1 

0-5 

=99-6  Grüner. 

Nkphe   e 

C  ^n 

54-S8 



3-15 

1-39 

3601 

16-06 

0-68=100-91  Barara, 

68 

91 

1-32 

2-43 

0-82 

32-42 

13-28 

0-26,  &  0-80=99-33  S. 

i      '■ 

58 

38 

1-56 

2-as 

22-39 

13-15 

0-37,  K  0  80=09-74  8. 

4.      " 

66 

46 

1-15 

27-09 

13-0« 

=98-76  Damour. 

58 

02 

1-12 

27-19 

11-82 

=98-15  Damour. 

67 

28 

o-es 

1-37 

35-91 

13-39 

3-65=100-18  Seheerer. 

1.  K  Zcalaad 

51 

10 

0-72 

3-39 

23-29 

13  48 

3-50=I00-48  Seheerer. 

S,  Swiss  Lako-liab. 

(ä)B6 

6-70 

0-S8 

30-85 

13-02 

3-18=100-66  FelL 

9.        " 

14 

0-48 

4-66 

1-13 

32-68 

11-12 

3-73=99-93  Pell. 

In  anaL  3,  G.=2'99;  anal.e  and  8,  G.=2-93;  anal.  11,  G.=S-0|  anal.  13,  G-.  =  3-003;  anal.  11, 
Ö.=3061;  anaj.  18,  G.=3-026i  anal  19,  G.=3004;  anal  20,  G.=3-16ai  anaL  23,  G.=3-03; 
anaL  41,  G-.=2-9Sj  anal  44,  45,  G.=2-91. 
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SSÖ  OXTGEN   COMPOUNDS. 

IL  ALXfMMOt«  VAmETlES. 

1.  Edbhitb;  Mogrtesia-I,ime  Ar/iphihole.  Analysea:  1,  Rammelsberg  (P<^,,  ciü.  4*1);  2, 
Oajacder  (J.  pr.  Ch-,  slit  454) ;  3,  Eammelsberg  (1.  o.);  4,  C.  Gmeliu  (Ak.  H.  Stocth.  1816);  5, 
Bonadorff  (Schw.  J.,  ixiL  414,  ssxv.  133);  6,  7,  Eammelsberg  (L  a);  8,  Bonadorff(l-  "■)■ 

2.  Ptt^a^iie  bdA  SomMende.  9,  T.  a  Hunt  (Rep.  G.  Can.,  1863,  466);  10,  BonBdor£f(l,  o.); 
11,  12,  Hisinger  (Sehw.  J.,  szii.  289);  13,  Suckow  (Die  Verwitt,  143);  14,  Delesso  (Ann.  d.  M-, 
Sri.  328,  1849);  16,  Kudernatacli  (Pogg.,  xxxv'ü  685);  16,  Kusam  (Bamm.,  Min.  Oh.,  492);  11, 
Bonsdorff  (1.  c,);  18,  Henry  (G.  Böse,  Reise  Ural,  i.  S83);  19,  Hisii^r  (L  c);  20,  Olausbruob 
(Hamm.,  Ist  SuppL,  72);  21,  Strnve  (P(«g.,  vii.  350);  22,  Eammelsbere  (ib.,  IiixiÜ.  458);  23, 
34,  Waltershansen  (Volk.  Gest.,  111);  25,  Delesse  (Mem.  Sog.  d'emul  dn  Doubs,  1847);  26, 
Shai'pleB  (Am.  J.  Sei.,  II.  slii  271);  27,  KuderoatBch  (L  c);  ä8,  Bonadorif  (L  c.);  29-85,  EaiU' 
melabei^  (Pogg.,  läit  444) ;  86,  Delesse  (Ann.  d,  M.,  xvl  323);  37-40,  Eammelsberg  (Lo.);  41, 
Puzyrevaky  (Jahrb.  Min.,  1856,  3B2);  42,  MoJ)ei^(J.  pr.  Gh.,  xlii.  454);  43,  Waltersh außen  (1,  a); 
44,  Hisinger  (1.  o.) ;  46,  Derille  (Et.  G.  Teneriffe,  1843). 

3.  Nobalitb;  Alnmitioiis  Iron^Lime  Ampkibole,  46,  4T,  Klaprotli  (Beilr.,  v.  150);  48,  Eam- 
melsbei^  (l  a,  447) ;  49,  ScholtE  (Ramm.  Min.  Oh.,  996). 

4.  Gämsiokaiiitb  ;  Alwmmous  iTon-Momganeee  Ajnpfdhole.     51),  Müller  (B.  H.  Ztg.,  ir.  53). 

6.  Smaiuqdith.  61,  T.  a  Hunt  (Am,  J.  Sei.,  IL  xsvü.  348);  52,  Boulaugor  (Ann.  d.  M,,  vüi. 
159): 


«  MagnesiarlAm-s  Am^Mbale. 


Baenvaia,  gy. 
Storgord,  ilnl. 
Pargas,  gn. 


MooroB,  6Ä.-J 
Salialpe,  im. 
Aker,  gy. 


Sn    Sig      Ca     Sa     t. 

fi 

P 

23-37  lH'4a  0'75  0-84 

0-46 

=::98-12E. 

—  2r46  n-61 

-96-20  0. 

21'2a   13-70  2'48  1-2L1 

1-10 

2-76=98-50  ß. 

18-97  10-04  1-83    

=87-49  G-. 

0  36  19-03  13-96  0-61    

2-86,        gat^e 

-43  = 

98-47  Bonsdorif. 

tr.     21-12  I2'22  2-24  0-98 

0-69 

=100  34  R. 

1714     9  91  2-25  0-63 

0-29 

0-21=99-13  E. 

0-57   21-86  12-73 

0-44 

0-9  =99-93  E. 

45-93  13-37    - 
49-33  12-72 
47-21  13-94    - 


^  HoBUBLEKDE ;  Alwmino'os  Magitesia-IAme-Ircin  Airtphibok. 
a.  Contai;iing  not  OYer  10  p,  c  of  oiyd  of  iron. 


Lindbo  45-37  13-82   ■ 

Kllef  jeld,  Norw.  45-37  14-81   - 
Thillot,  gn.  60-04     8-95    - 


15.  Eiearudgruba       49-07 


1-35  19-40  : 
-50  16-34  ] 
■50  14-33  ] 
■20  18-02   11- 

_  20-29 


ir  10  p.  c.  ofozjd  of  iron  and  i:uder  20  p.  <■ 


Zaidovaea 
"Wetterau 
KaltBJuTa 


OarinUiia 
Biliu,  Bohei 
Härtlingeu 

Etna 

Servance 


47-62  7-38  - 

46-03  8-37  - 

40-08  17-59  - 

42-52  11-00  - 


-n-44  - 
-12-32  - 
-16-59  ■ 

- 14-40 


>    0-33  13-74  13-24    - 
!    0-32  14-81  12-e9    ■ 


-06  13-01  12-9! 
Y.  13-19  13-4< 
—  16-37  10-83 


. =ion-5ß  0 

■  0-18  0  18   1-04=98-57  S. 

.  1-93 ,    Ji   1-01  = 

100-45  Ramm. 

■  , —  1-03   =97-52  W. 

B5        I-OO   =100  DeL* 


28.  Nordmark,  Wenn.48'8S 


-  14-38  10-49   ■ 

5  13-61  10-16    - 
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31  Cemosm  40'65  14-31 

2  Honnef  41*01  13-04 

3'  Steu7elberg  39-62  14-93  10- 

•>i  'BmgolovaL  44-34    8-85 

35  -PargiS  41'26  11-92 


BieiLICATEa.  2öV 

fe     fe     Mq     Mg      Ca     :&a    fe     fi     F 

■0011-03   0-30  10-12  13-G2  O-ßfl  3-31  0-37  =?8-18  R 

101-28  Ramia, 

■81    1-18  1406  12-55  1-64  1-54  0-28   ,  Ti  080= 

99  10  Ramm. 

■SSlO-lS  13-48     9-31  1'2G   1-19  O-lg    ,  Ti   1-53^ 

98-34  Bamm. 

0-24  1133  13-65  1-12  2'18  0-48    — ,  ti  0-19  = 

Se-67  Rajnm. 

13  11  80 13-40  10-82  2-08  0-24  039  0-26=98-37  &. 

83    9-92     (r.      13-49  11-85  1-44  2-70  0-S2   1-70=99  "(3  B. 

c  Containiüg  over  20  p.  o.  of  osyds  ofJron  and  manganose  uiiited. 

36.  Faymont  41-99  11-66 2223  12-59    9-5ä      1-03       l-4t  =100  D. 

S7.  Arendal  43-18  1001      6-97  14-48  0-29     9-48  IISO  216  180  037  =94-44  R. 

38,  Philipstadt  87-84  12-06    4-87  12-38  0-68  13-18  14-01  O'ls  2-63  0-fiO  —=97-67  ß. 

39,  PrederickaTäm  40-00    8-00  lO'lO  11-04  1-03  11-51  10-36  2-73  2-B3  0-60  ,  ti  080= 

40.  "  4000     7-S7  10-46  13-38    l'SB     7-51   11-23       525        0-5i    — ,  ti   1-07  = 

98-70  Etamm. 

41.  Norway  87-34  12-66  10-24   9-03   0-76  10-SS  11-43  4-18  3-11  1-85   =99-93  P. 

43.  Eimito,  Fiel.         43-23  11-78   3fi-8l    1-6!     7-04    9-72 =100-14  M. 

43,  Etna,  V.  di  Bove  43-84    927 31-79  11-70  13-05   ■ — 0-84 =99-49  W. 

44.  Gflrpenberg  53-50     4-40    22-53    0-35  11-35     4-65 0  60    — -=97-10  H. 

g.  UOBilOTB ;  Älvmmotts  Inm-IAme  Aji^hibole. 

46.  Nora,  Weatm'nl'd 42-00  12-00 80-00   025    2-25  11-00   ir.   0-75   =98-25  K. 

47.  Fulda,  Hesae         47-00  26 -00   15-00 2-00    8-00 06     =98  00  K, 

48.  Brey^  42-27     6-31   6'6ä  21-73    1-13     8-63    9-58  3-14  3-65  0-48   ,  ti  1-01  = 

9863  EamiQ. 
id.  Hattentlial  46-13  14-9G    2-95  21-37  1-79  10-04  0-87  0-18  M2 =99-41  E 

4.  GiMSiauADiTB ;  AhmUntma  Irw-Mixnganfse  AmpMbok. 
50.  Gamsigrad  4S-5S  13-63    12-29    6-00     8-44     8-83  3-17  l'OO =99-94  M. 

6.  Smabagditb. 

61.  Alp3,paUgn.        64-30    4-54 3-87  IS-Ol  13-72  2-SO   0-30 ,  Ni  (^.,  & 

0-81=99-15  Hunt. 

52.  Corsica  40-80  13-60    3-20    1-40  11-20  23-00 6-3      ,  Sr  2-00= 

99-40  Bodauger. 

InanaL  1  G.=3  059;  anal  3,G.=3-104;  anaL  6,G.  =  3-13S;  anal,  7,  G.=:3-I02, /A7=134° 
8'  — 3  34°  12  ;  anal.  8, oalled  grammatite ;  aJial.9,  G.=3iiB4,  HighE'ailB  ol  ÜieMadawaBka,Can.; 
anal  14,  e.=3-059;  15,  from  near  Koi^sTjeigj  anal.  16,  G.=3138;  aaaL  21,  in  basalt;  32,  in 
tiaohjte;  anal.  26,  fi.=3-lH,  in  Syenite;  aual  29,  G.  =  3  3e2,  in  ablock  ftom  Sonima;  anal.  30, 
G.=8-370,  inbasaltletufai  anal  31,  G.=8-335,  in  baaaltiowaclce;  anal  32,  G.  =  3-377;  anal  33, 
G.=3-3ee,  in  tracüTte;  anal  34,  G.=8-314;  anal.  35,  G.=3-215;  36,  ia  dioiite;  anal  87,  &= 
3-276;  anal  38,  6.=3-378]  anal.  39,  40,  G.=3-2S7,  7a/=134°  7',  in  Euron-ayenite ;  anal  41, 
G.=3-28,  in  zireon-syenite ;  anaL  48,  G.=3-428,  often  oaQed  .äl^rine;  anal  49.  G.=3-25,  with 
wagnetite;  anal.  51,  ft-om  euphotide  of  Alpa;  anal.  52,  fhim  eapliotide  of  J!amalto,  Coi-sioa, 
G.=3-10. 

In  the  YesuvinB  amptibole  (syntagwiaiite  Br 
in  the  Härtungen,  respectivelj,  6-63  and  Ö-45  : 
5-69  aod  14-66. 

The  smaragdile  of  Oorsioa  afforded  Vanquelin,  h 
50-0,  äl  21-0,  Mg  6-0,  Öa  13-0,  osyd  of  iron  5'5,  S 
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Aö  aetiiwUie  rock  &om  St.  Francis,  Canada,  sfforded  T.  S.  Ilirat  (Ecp.  G,  Can.,  186H,  4G6)  Si 
52-30,  äl  1-80,  Mg  21-50,  Ca  ]5'00,  fe  6-I6,  Si  (r.,  ign.  3-10=99-!15, 

The  %ssiJiife  of  Sausaure,  Dauphuiy,  aa  aaalvaed  %  Tanquclin  and  Maoqnart  (J.  Soc  Philom., 
No.  54),  afforded  Si  41,  Pe  20,  Hn  10-0,  Mg  9-3,  Ca  11-3-95-e.     Occura  with  a  black  oxyd  of 


The  fluorine  in  maDy  homblendes  is  supposed  to  e:ii3t  aa  fluorid  of  ealräum,  and  tKs  ingredient, 
acoording  to  Bonsdorff,  may  oonstituta  1  part  in  5  of  the  mineral. 

Pyi.,  eto. — The  obaervations  under  pyroiene  apply  also  to  thig  8p«oieg,  it  being  imposaible  to 
distii^piish  the  varieties  by  blowpipe  clmraoters  alone. 

IsoTnDTphoui  oiiii  Dimorptu/as  relaä/ms  to  J^oaene.— The  analogy  iu  eomposition  between  pyr- 
oxene  aod  horablende  haa  been  abundantly  illiistcated.  They  have  the  sanio  general  formula; 
and  undar  thia  formula  there  ia  but  one  diSfereuoe  of  any  importance,  via.,  thatliniB  ia  a  prominent 
ingredient  in  oS  Üie  varieties  of  pjroieae,  whüe  it  ia  wantk^,  or  nearly  ao,  in  aome  of  those  of 
hornblsnde. 

The  analogy  between  the  two  apeeiea  in  cryatallization,  or  their  eaeential  isomorphiam,  was 
pomtel  out  by  8.  Roae  iu  1831,  wbo  showed  that  the  forma  of  both  were  referrible  to  one  and 
the  ßame  fandamental  form.  The  priam  I  of  homblende  eorresponds 
in  angle  to  j-3  of  pjrosene;  that  ia,  if  the  horizontal  aiea  of  the 
latter  apeoies  be  6 :  c,  those  of  the  former  will  be  5 :  2g.  Caloulatii^ 
fi-om  the  angle  -TA  J"in  pyrosene,  81°  B',  tlie  angle  oii-%  is  pteciaely 
124"  30',  or  the  angle  /a  I  in  liomblondo.  The  annexed  table  ei- 
Mbita  the  aymbola  of  the  planes  in  hombleude  aa  they  would  be  on 
the  augite  type.  '  . 

But  wbile  thus  isomorphouB  in  aaial  relationa  or  form,  Öiey  are 
ftlso  <Umorphous.  Por  (1)  the  cleavage  in  pyroxene  ia  parallel  to  tlie 
irism  of  81°  6',  and  in  hornblende  to  that  of  124J°.  (3)  The  occur- 
ing  aecondaiy  plaaea  of  Üie  latter  are  iu  general  diverse  from  thoae 
of  the  former,  ao  that  the  oiystals  differ  strikio^  in  habit  or  aystcm 
f  modiücationa.  Moreover,  in  pyroiene  columnar  and  flne  flbrous 
forma  are  uncommon ;  in  hornblendo,  exoeedingly  common.  (3)  The 
aeverat  diemical  Compounds  unäer  pyroseae  have  one-tosIA  Mgher 
apedfic  gravity  than  the  corresponding  onea  under  horublende ;  that 
ia,  a  Compound  (eib,  for  example,  ft  Oa+^  Mg)'  Sj^  havii^  Q.=3-:!8 
under  the  former,  haa  approiimately,  6.=2-S6  under  the  latter, 

Agwn,  twins  oeeur  comp(sed  part  of  amphibole  and  psrt  of  pyr- 
oxene, B  iäct  bearing  on  the  laomorphiam  and  dimorphiam  of  the 
apecies. 

ObB — Amphibole  occura  in  many  erystalline  limestonea,  and  motamorpliio  granitio  and  achia- 
tose  cocka,  and  sparingly  in  aerpentino,  and  volcanic  or  ^eous  rooks.  Treoiolite,  the  magneaia- 
lime  variety,  ia  eapecicJly  common  In  limestonea,  perticularly  magneaiau  or  dolomitic ;  actinolite, 
the  magneaia-lime-irou  Tariety,  in  steatjtio  roeta ;  aud  brown,  darir-green,  and  black  hornblende, 
in  chlorile  schisl,  mica  schiat,  gneiaa,  and  in  varions  other  rocks  of  wMch  it  forma  a  coustilnent 
pari;.    Aabeatua  ia  often  found  in  counection  with  Serpentine. 

Hwnbleiuk-Todc,  or  amphäiolyie  Co  iats  if  m  isiTfl  1  ornblende  of  a  dark  greeniah-black  or  black 
color,  and  haa  a  granulai  testur  Occ.  lly  th  gre&  hornblende,  or  actinolite,  ocours  in 
rodk-masaes,  as  at  St.  Francia,  in  0  nad 

Hormbtendesdiiel  has  the  aam  mp  ti  -i>  mpb  b  lyle,  but  ia  schiatose  or  slaty  in  atrue- 
ture.  It  oflen  containa  a  little  f  liaj  In  m  n  t  of  it  the  hornblende  ia  in  part  in 
ralnute  needlea. 

Diabase  ia  a  flne-gr^ned,  oompBi,t  h      bl     1   ro  k  to  gh   nd  heavy. 
Aphatiyle  (or  a/meme)  is  like  diab        b  t  th    t  dia' 

aipmfK,  vmtwM^eel),  and  breaka  w  tli       m    th  fl    t-1  k    1      t  . 

SyeKÜB  ia  a  granite-like  rock,  containing  homblende  along  with  quarta  and  orthoclaae  feldspar. 
Dioryle  is  a  aimilar  rock,  grayish-whilö  to  nearly  black  in  color,  conaiatuig  of  hornblende  and 
albite.    S<rmblenddo  or  syemUa  gneiss  1ms  the  aame  conatitutlon  aa  syoiiite,  but  differa  in  haying  a 
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EoTvMeuMi}  grantle  eonfaüna  homblende  in  addilion  to  tl 
quartB,  feldspar,  and  uiica.     ßaeiss  and  mica  scMst  are  oftei 

homblende  in  mioa  aoliiat  ia  usually  in  priams,  eiüier  atout  or  adcular,  which  si 
^gregated  in  sheaf-like  tufts.     The  fasckulile  of  Hitcheoek  ia  merely  Ulis  tufted  hornblende. 

The  dark^een  autique  porphyiy  contams  homblende  in  its  compact^  diabaae-like  maaa,  and 
therefore  ealled  dioMse-porphyry.    G.=2-9— 30, 
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HornHondo  !a  oifeu  disaeminated  in  blaot  prismatie  orystals  througi  trachyfe,  and  also  thtough 
othor  igneous  rocks,  espaoially  the  feldspathic  kinds. 

Euphotide  conaista  of  a  whitish  or  greeuisi  compact  baae  of  varyirg  oonatitutlon,  with  imbeäded 
mnas-agäüe.  The  enphoüde  of  Oorwoa  ias  been  oaUed  torsüyte  (p.  23ü).  The  »nasswrtte,  as  shown 
by  Hunt  {Am.  J.  So.,  xiviii.  336),  ia  either  compact  Ume-^dole,  as  that  of  ths  Alpe,  compact 
TiMionife,  as  that  ofMt.  GSeoävTe,  occompaQt/sMspar;  theae  diCferent  hinds  being  disünguiahable 
bj  their  apeoiüo  gravity. 

The  compact  tremolite  eaUed  nephriie  ia  foQQd  in  talcoBe  rock  oc  sohlst,  and  granulär  limeatone. 

Aussig  and  Teplita  in  Boheraia,  Tunabei^  iE  Sweden,  and  Pargaa  in  Knland,  afford,  flne  speoi- 
mens  of  the  dark-oolored  hornblendea.  AcänoUte  ocenrs  at  Saltaburg  and  Greiner  in  the  Zillerthal ; 
^mmlüe  at  St  Qothard,  in  granulär  limestone  or  dolomite,  the  Tj-rol,  the  Bannat,  Gulajö  in  Sweden, 
eto.  Caimnite  ooonrs  at  Konnarken  in  Swedeo,  in  priama  in  aerpentine.  Asb^isis  ia  found  in 
Savoy,  Saltaburg,  the  Tyrol ;  also  in  the  ialand  of  Oorsioa,  where  it  ia  ao  abundant  that  Dolomieu 
emplojed  it  in  paeking  hia  mineraia.  itocfc  cork  ia  obtained  in  Saiony,  Poctaoy,  and  LeodhillB. 
whera  also  mountain  leather  ooours.  Oisans,  in  France,  aSbrda  a  varie^  of  aaiianthus,  eomposeil 
of  fibres  haying  aoma  degree  of  elairticity ;  it  ia  the  amianfkciide  of  Eaüy. 

In  the  TTnitad  Statea,  in  Maäe,  bltick  oiystals  ocenr  at  Thomaaton,  at  Moiüteoboro  in  syenite ; 
psTgaait«  at  Phipabnrg  and  Pavaonsfield ;  radiated  or  asbeatiform  aetiuolite  at  Unity ;  tremolite  at 
Thomaston  aud  Raymond.  In  N.  äamp^  black  oryatala  at  Franconia.  In  Veroioni,  glaaay  »nd  ra- 
dialöd  aotinolite  in  the  ateatile  qnacriea  of  Windham,  ßeadsboro',  and  Hew  Fane.  In  Mass.,  white 
oryatuls  at  Lee  (H  m.  S.W.  of  the  meoting-hoase),  and  at  Newberg ;  glaasy  and  radiated  aotinolite 
at  Mjddlefield  and  Blanford ;  radiated  actinohte  at  Carliale,  Pelham.  Windaor,  Lee,  and  Great  Ear- 
rington ;  black  cryatala  at  Chealer ;  aabeatua  at  Brighton,  Sheffield,  Pelham,  Newbury,  Dedham ; 
eummingtonite  at  Cumroingtou  and  Ptoifleld.  In  Oann.,  in  large  flattened  white  orystals  and  in 
bladed  and  fibroua  forma  (tremolite)  in  dolomite,  Canaan,  between  the  Falls  and  the  poat-oEEoe, 
and  also  at  other  plaoes  in  litolifield  Oo. ;  asbeatns  at  West  Farma,  Winchester,  and  Wilton,  and 
with  mountain  leather  formerly  at  the  Milfocd  aerpeutme  quariies.  In  K  York,  in  good  black 
cryatala  at  Wülaboro',  preaenting  intareaäng  forma;  alao  near  the  bridge  at  Potadam,  St. 
Lawrence  Co.;  near  Greenwood  Furnaoe,  and  in  Wamdek,  Orar^e  Co.  (f.  229);  dnrk  green 
orystala  near  Two  Fonds,  and  also  1  m.  K,  3i  m.  N.,  and  1  m,  S.,  of  Bdenville,^  tc^ther 
with  gray  or  halr-brown  cryatala  and  tremolite,  aphene,  and  chondrodito,  in  grMiular  Umestone ; 
of  yarioua  forma  and  colore,  aud  often  in  largo  and  perfect  cryatala,  neai  Amily;  in  datlc 
green  eryatals,  with  ilmenita,  at  the  Stirlhig  mmea,  Orange  Oo. ;  in  Short  green  orystals  at 
Gouverneur,  aometimes  3  or  3  in.  in  diameter,  along  with  apaläte ;  in  Roasie,  2  ni.  F.  of  Osbow, 
the  Tariety  pat^asite  in  neat  bright  green  eryatals ;  glassy  and  radiated  acönolite  near  a  hamlot 
called  Peckaville,  in  FiahkiU ;  radiated  at  Brown'a  aerpentine  quatry,  8  m.  H.W.  of  Carrael,  Putnam 
Co. ;  in  large  white  cryatala  at  Diana,  Lewis  Co, ;  ra^ted  and  Maded  tremolite  at  Dover,  Kiogs- 
bcidge,  the  Eastohester  quarries,  Hastings,  and  near  ronUers,  in  Weatchsater  öo. ;  at  Knapp's 
qaarry,  Patterson,  in  Putnam  Co.,  and  on  the  banks  of  Tellow  iake  and  elaewhere  iu  St.  Lawrence 
Co.;  aabeatus,  near  Greenwood  Purnaoe ;  Rogera's  farm  in  Patlerson ;  Colton  rock  and  Huatia'a 
farm  in  Pliiliipatown,  Putnam  Co. ;  near  the  Quarantine  in  Eichmond  Co.,  wliere  the  Obres  are  two 
to  thcee  feet  long,  in  }f,  Jersey,  tremolite  or  gray  ampbibole  in  good  eryatals  at  Biyam,  and  otber 
varieties  of  the  spedes  at  Franklin  and  Kewton;  radiated  acünolite  at  Franklin ;  tremolite  at 
Franklin ;  aabeatua  and  monntain  leather  at  Brunswick.  In  Pen».,  aoljnolite  in  Providence,  at 
Mineral  HUI,  in  Delaware  Co.;  at  ünionvUle;  at  Kennett,  ehester  Co.,  often  in  flne  orystals; 
tremolite  with  aabeatua  at  Cheatnut  Hill  near  the  Wiaaahiccon,  near  Philadelphia,  at  London 
Gtove,  Cheater  Co. ;  nephrite  at  Baaton.  In  Maryland,  aotinolite  and  asbostus  at  the  Bare  Hills 
in  aerpentine ;  aabestus  at  Cooptown.  In  Virginia,  actinohte  at  Wülla'a  Mt.,  in  Buokitigham  Co. ; 
asbestua  at  Barnet'a  Mills,  Fauquier  Co. 

Alt. — The  aJterationa  of  amphibole  ate  similartothoseof  pyroieno  (aeepage  220).  The  fibrous 
and  dialiage-like  varieties  are  espedally  liable  lo  t^e  up  ivaier,  owiug  to  the  fioely  or  tliiuly 
divided  State  of  the  mineral.  Tale,  ateatite,  Serpentine,  chlorite,  biolite,  pinite,  chabasite,  limonite, 
magnetite,  Iren  ochre,  aie  among  the  reported  reaulta  of  alteration. 

At  Ilmenau,  a  m^fnesia-mica,  a  chlorite,  and  also  (as  au  alter  product  from  the  chlorite)  iron- 
ochra,  oocnr  as  pseudomorphs  after  hornblenda  (v.  Fritadi,  ZS.  Geoi.  Ges.,  xü.  104).  Groj^ite, 
and  perhapa  rosile,  as  snggesled  to  the  author  by  L.  Siemann  (4th  edit.,  p.  287),  may  be  altered 
pargaaite.  Genth  deaotibos  the  asbestiform  or  fibroua  Serpentine  of  Tesas  aud  Providence,  Pa., 
and  the  baltimorile  as  altered  aabeatua,  and  a  chryaolii»  of  Delaware  Co.,  Fa.,  aa  altered  sctinolite 
(Am.  J.  Sd-,  II  rs3iü.  203). 

The  following  are  analyses  of  altered  amphibolea :  1,  Smith  &  Bruah  (Am.  J.  ScL.  11  zvl.  49) ; 
2,  Thomson  (Min.-,  i.  209);  3,  C.  A  Joy  (Ann.  lyo.  N.  H.H.  Y.,  vlii.  123);  4,  5,  Beck  (Min.  N.  T., 
307);  6,  Sucicow  pie  Yerwitfe  Min.,  14H) ;  1,  Delesse  (Ann.  d.  M.,  IV.  x.  317];  8,  Wiehage 
(Ramm.  Min.  Ch.,  499);  9,  Madreil  (Pogg.,  Ixü.  142);  10,  Schulta  (Ramm.  Min.  Oh.,  49«)  j  11,  T 
S.  Hunt  (PhiL  Mag.,  TV.,  ii.  G5,  and  llep.  G.  Can.  1863,  491): 

16 
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Si        Sl  te    Iftn    ](lg       öa    Sa       Ö 

ByA  a»ffi(jpWtfe,  S.T.  i  58-33      !r.         8-76   29'3i     0'88    3-26,6(r.-99-5TS.S,B. 

"  "  54-98     l'öe    ^60-83   \-20  IS'SS 11-45,  £  6-80=89-20  T. 

'I  "  48-43   0-38  1-38  28-80    6-06   8-58=99-63  Joy. 

Varwiek  85-00  32-33 20-10  10  80 =98-83  Beck. 

"  34-66  25-33        25-22  6-09  9-09=99-39  Beck. 

pmefjeld,  For,  40-32  n-40Fel8-ä6  3-U    923  5-37  8-00=100-81  Suokow. 

Vosges  43-64  12-50         5-19  0-93  11-14  B-10  10'90=100  Delease. 

Siebeiigebirge  34-81  lO'lsS'e 20-48 4-90  4-18  3-63  30-24=1110  Wieliage. 

Wolfsberg  44-03  14-315^626-56   3-33  lO'OS  3-44=99-14  Maörell. 

Cataa9aro  46-08  11-81       14-10   10-12  8-14  0-93    3-03,  Pe  1-11=98-889. 

11.  Logmile  33-28  1330   ^61-92   35-50  — —   —  16-00=100  T.  S.  Hunt. 

AnaL  4,  5,  crystals  barmg;  the  angles  of  hornbleado,  ateatitic  in  feel  and  hardiiesa;  6,  day-like; 
1,  firao  a  micacBous  porphjry  at  Traits-de-Eoche,  small  priBms:  8,  £h)m  tradiyle  at  Margareltec- 
faeuB;  9,  large  cryst^,  G.=2-94,  from  Wolfsbei^,  near  Cernosla  in  Bohemva ;  10,  soft  greenish- 
brown  oiystals ;  11,  assoiäateö  witli  pale-green  Serpentine,  phlogopite,  and  apatite,  in  Lawrentian 
orystallico  limestone,  and  having  the  form  and  olea-tage  of  iornblenle,  tliougli  edges  ronnded  ;  /A/ 
ßbont  124°. 

The  hyiii'oae  aalhophyUiie  of  Ifo-w  York  Island  ooours  in  place  near  the  comer  of  59th  streetand 
lOib  avenue,  aud  also  in  many  places  in  boulders.  The  variationfl  in  the  analjKea,  as  -well  aa  in 
tte  aspeot  of  liie  material,  stow  that  it  is  a  result  of  the  alteration  of  an  asbeBtiform  tremolite. 

247A.  WAliOHBlinTB.  (Amphibol  ähnliches  Min.  von  ■Waldheün  A.  Knop,  Ann.  Ch.  Pharm,, 
d.  363,  1859;  Waidheitait  Hamm,.,  Min.  Ch.,  180,  1K60.)  An  amphihoie-like  mineral,  which 
containa  tnuch  soda,  and  is  pecidiar  also  in  its  exceas  of  silica,  both.  suggesting  that  it  maj-  be 
amphibole  aiterBd  hy  the  alkaline  process.  It  occurs  in  Teins  aa  inch  tliii£,  and  resembles  actin- 
olito.  H.=5;  G,=2-951;  oölor  leek-green;  translucent,  Composition,  aooordiug  to  Knop  and 
Eoflinann,  the  siüeain  e^  being  a  mean  of  two  determinaüoiis  (Ann.  Ch.  Phsrin.,  es.  363): 

gi  ai  Je  an  Sig  Öa  Sa 

68-11  1-63  6-65  0-25  10-01  11-53  12-a8=lOO-05  Knop. 

68-45  1-92  6-53  O'öl  11-12  1028  12-61  =  100-42  Hoffmann. 

58-45  1-14  a-lB  0-33  10-83  ,10-16  12-93=101-13  Homnann. 

It  lost  0-5  p.  e,  by  ignitlon.    Tue  osygen  ratio  for  fi,  S,  äi  is  11-84  :  0-80  :  31-24. 

IVoni  Serpentine  at  Waldheim  iu  Saiony.  The  large  amomit  of  soda  present  Eu^eets  a  rola- 
Won  to  arfTedsonJfe.  It  is  to  Ije  observed  Üiat  the  eieess  o/  sütca  ocoiirB  aloi^  w  lli  an  unusual 
Proportion  of  aikfüi. 

241B.  EOKSOHAKOPFITB.  (Kofcsoharowit  N.  NardeiisMMd  Buil  See  TTit  Mosotw  ns.  223, 
1851.)  Lite  tremolite  in  appearaaoe.  /A  7=134°  — 124°  5  Koktcharof  In  aggrcgationa  of 
priams,  wilh  acute  edges  replaced.  raeavage;  J,  ivro,  equal,  viry  d  atmet  H  =.,— i  5.  G.= 
2-97.  LuBtre  Bubadamantine  to  vitreous.  Colorless,  dirtywhite  brown  to  larklrown  from 
impurity.    Subtranslucent.    Eracture  aplintery. 

Aa  analysis  by  Hermann  (J.  pr.  Oh.,  liiivüi.  191)  afforded: 

Si  Sl  Fo  ](lg  Oa  iJa  fe  ign. 

45-99         18-20         2--iO         16-45         12-78         1-53  1-06         0-60=99-01 

Giving  the  0.  ratio  for  ft,  K,  Si  H'19  :  8-50;  24-52;  or,  for  fi+B,  gi  19-69:  24-52=1  :  1-25;  for 
S  ;  S  +  Si  11-19  ;  33-03.  It  appears  to  be,  like  edjsnite,  a  magneaia-lime  amphibole,  but  witli  a 
very  Jarge  Proportion  of  aliimina ;  and,  moreover,  part  of  the  alumina  muat  be  baaic  if  it  comes 
under  the  usual  amphibole  formnla. 

In  a  olosed  tube  only  traoes  of  water.  B.B.  in  the  forceps  fnses  easüy  to  a  white  translucent 
pearl,  coloring  the  aa,me  yellow;  with  borax  a  elear  colorless  glass. 

Qocura  assooiated  with  lapis-lazuli  near  L.  Baikal,  in  Siberia.  Hamed  after  the  Euesian  miner- 
alogiet,  Kokscharof. 

2430.  SoHBFPBRnG  B-eöA.  (B.  H.  Ztg.,  ssiv.  439).  Breitbaupt  haa  referred  to  sdiefferite  of 
Miobaelaon  a  mineral  of  iho  aamo  locality — Longban,  with  rhodonite — whioh  differs  from  it 
widely  in  composition,  jf  the  analyses  may  be  trusted.  Moreover,  it  occurs  in  crystals,  while 
the  tnie  Bohefferite  is  known  only  massive.    The  following  axe  its  characters: 

Monodliaic;  /A/=130'' 45';  basal  plane  (ä:)  oq  i-i=141°  80',  or  3^^°  1«  the aiis.  Theciystal 
haa  Wie  .plMiea  I,  i-i,  i-i,  the  basal  plane  referred  to,  and  a  hemidome  on  the  acute  äugle  in  front. 
Oeav^e :  rather  diatinot  in  one  direction,  perhaps  also  parallel  to  a.  Moatly  masBiVe,  Öne  granu- 
lär. H.=5 — 6-5.  ö,=3-433 — 3-436.  Lustre  vitreous.  OoIor  chestnut  to  clove  and  reddiah- 
broiFu,     Streak  pale  yellowiah-gray.    TinVtranslucent  to  opaque. 
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Composition  aoooräii^  to  Dr.  Winkler  (1.  o.) ; 

gl  äl  Pe  litn  Si  Sig         Ca  ± 

49'60         1-43         25-43         B-IS         0'20         4-2T  7'75         0-19 

The  iron  was  aBcartamed  to  be  all  Besquioxyd.     The  aoaJysis  afforded  also  S'OS  Ca  ö,  and  0'03 
Sin  ö.    It  requires  further  study. 

248.  ARFVIIDSONITÜ.    £rooto,  Ann,  PhR,  v.  381,  132S.    Arfwedsonit.    Soda-Tiomblende. 

Proba%  inonoclinic.  JaJ=123°  55',  Brocke;  123°  50',  v.  Kobell; 
123°  30',  Breithaupt ;  aboiit  124°  40',  Erevig  mineral,  Descloizeaux. 
Cleavage  :  perfect  paraüel  to  I;  imperfect  to  i-l.    Also  cleavable  massive. 

H:.=6.  G.=3-44,  Brooke  ;  3-329— 3-340,  Breithaupt;  3-589,  Rammels- 
"beig.  Lustre  vitreous.  Color  pure  black ;  in  thin  scalea,  deep  gi-een, 
Grecnland,  or  browii,  Brevig.  Streak  erajish-green.  Opaque  exeept  in 
very  tbin  splinterB,     Fraeture  imperfectly  conchoidal. 

Oomp.— 2R'S;»+3PeSi=,  Ramm.,  =aft'  +  äS'B)Si',  wMoh,  making  fi,=ite  +  i:&a,  ^Süica 
ßO-5,  soaqmosyd  of  iron  26-9,  protoijd  of  iron  12-1,  soda  I0-5— 100.     3 &' Si' +  2  ¥b Si°,  v.  Kobell, 
,.  ^.      iHjSi".    Analysea;  1,  Thomaon  {Min.,  i.  483);  3,  t.  Kobell  (J.  pr.  Gh.,  xiü.  3,  andicl 
"    S-<  "^ü-  ä^^i  3*'6)l  ^'  Plantamour  (J.  pr.  Ct.,  siiT.  SOO): 


gi 

äl 

S'e 

^e 

Sin 

% 

Ca 

Sa 

t         Cl       ign. 

60-51 

2-49 

S5-14 

7-46 

0-96=98-12  T. 

49-27 

2-00 

14-58 

23-00 

0-62 

0-43 

1-60 

8-00 

(r,      0-34 =98-1 7  K. 

61-33 

23-75 

!-ia 

0-90 

2-08 

10-68 

0-68      0-16=98-29  E. 

46-57 

8-il 

24-S8 

2-07 

691 

7-79 

2-96,Ti2-03=100-99PL 

Tn  the  abOTe  analyses  the  degree  of  Oxydation  of  tlie  iron  was  datarmlned  only  in  thoae  hy  Ram- 
melsberg  and  v.  KobelL  A.  Mitaehexlich  haa  obtained  (J.  pi.  Gh.,  lixxvL  II)  for  the  Greenland 
A.,Pe  l>5-37,  i'e5-93. 

Pyr.,  etc. — B.B.  fuses  at  2  witti  mtumesoenoe  to  a  black  magnatic  globnle ;  oolora  the  flameyel- 
low  (soda) ;  with  the  Gu leB  gives  reaotions  for  iron  and  mat^anesa.    Kot  acted  upon  by  aoida. 

Oba. — Oaom-a  in  black  homblende-lika  cryBtala  at  Kangerdluarsok  in  Greenland,  with  sodalita, 
eudialjte,  End  fcldapar ;  also  in  zircon-ayenite  in  iTorway,  at  Brevig,  and  in  beds  of  magnetite 
Bt  ArendaL  Reported  also  froni  Horber^bet^,  near  Oberbergeu,  wiüi  ittnerite  and  ilmenite. 
The  Brevig  mioeral,  analyaed  by  Plantamour,  haa  been  referred  to  agwiite.  The  angle  given  de- 
terminea  its  relation  to  the  amphibole  sub-group. 

249.  CROCIDOLITE.  Blou-lüisenatoiu  (&.  S.  Africa)  Klapr.,  Mag.  BerL  Gea.  H.  Fr.,  v.  72, 
1811,  Boitr.,  vi  237,  1815.  Krokydohtli  Hawsia.,  Gel.  Ana.  Gott,  1585,  I8S1.  Elue 
Asbestus. 

Pibrous,  aabeatus-like ;  fibves  long  but  delicate,  and  easily  eeparable. 
Also  raa^ive  or  earthy. 

H.— 4.  G.=3-2— 3'365.  Lustre  süky.  Color  and  streak  lavender-blue 
or  leek-gi-een,     Opaqne.     I^ibree  somewbat  elastie. 

Comp. — The  aoalyaea  by  Stromeyer  afford  nearly  ft'Si^4-2E;  but  the  degree  of  oiydaöon  of 
the  iron  is  ucdetermined,  Analyaes;  1,  2,  Stromeyer  (Pogg-,  xiiii.  153);  S,  Delesae  (Ann.  d. 
M.,  HI.  X.  317): 

Si         fe         Üa       Jäg       Ca      Sa      S 

1.  AMea,^rou8    50-BI     33-88      0-l7      2-32     0-02     7-03    5-58=98-81  Stromeyer. 

2.  "       iorOty      51-64     34-S8       0-02       2-64     U-ü5     l-U     4-01=99-86  Stromeyer. 

3.  Vosges  53-03     25-e2StnO-50     lO-li     1-10     S-69     2-53,  £  0-39,  Ol  O'Bl,  ¥0-17=99-66, 

Pyr.,  eto. — In  the  cloaed  tube  yielda  a  amall  amount  of  alkiJino  water.  B.B.  fuaes  easily  witi 
intumeacenoe  to  a  black  magnetio  glass,  ooloring  the  ßarae  yellow  (aoda).  With  the  fluxes  ^vea 
reaoläOQS  for  iron.    Unacted  npon  by  aoids. 
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24i  OXY&ffiN   COMPOUNDS, 

Obs. — Occurs  in  Soutli  Afriea,  in  the  Grigna  oouniry,  beyond  t! 
up  from  the  Cape  of  Good  Hope ;  in  a  micaeeoua  porp'  '  '^ 

3)^  at  Stavem,  Norway,  in  Eircon-sjeuite,  along  with.  ßvivtaäuuiicT  lu  wmuu  it  na  muscij  imuixiu, 
and  of  which,  as  has  been  suggested,  it  may  be  a  flbrous  or  Hsbestiform  variei^ ;  at  Golling  in 
Saizbnn;,  in  gjpBran  mith  Uns  quartz ;  at  Euka,  near  DomaBciiow  in  MotaTia,  vrith  a  ferrugiaona 
dolomite  ;  in  Greenland,  both  fibroua  and  e-arthj.  In  tlia  Afriean,  the  Obres  of  Üie  fibroiis  seama 
or  masses  make  an  angle  of  about  106''  wiÜL  the  opposita  sucfaeea  of  ttie  saam,  aocording  toHauB- 
mann ;  and  the  saiae  anöiot  statea  (Handb.,  743,  1847)_  that  a  cjlinder  of  it  7^15  of  an  inoh  in  di- 
ameter,  supported  91  Hanoverian  pouiids  before  breaking,  while  one  of  asbestos,  tuü  of  an  inch 
in  diaraetei",  broke  with  a  wa^ht  of  6  onnces. 

The  StaTam  minsral,  rafetred  here  by  nausmann,  is  the  Faserigar  Siderit  Leonh.  Qehl.  J.,  iü. 
101,  and  Faarieea  Eisenblau  ZSh«™.,  Handb.,  lOlS,  1813. 

Namad  ftom  «fmnis  (or  Kfians),  inoof,  in  alluaion  to  its  fibroua  structure. 

250.  WIOHTIBITE.    "Wichtyne  Laurent,  Ann.  Oli.  Phya.,  lii.  101, 1S35,   Wiebtisit  Eaivsmaim. 

üassive ;  cleavage  parallel  to  the  sides  of  a  rhomtic  prism,  nearly  reet- 
angular,  aecording  to  Laurent. 

Scratchi^  glasB.  G.— 3'03.  Color  black.  Lustreduli.  Fracture  angu- 
lar,  or  flab  conchoidal. 

Comp.— {ifi'  +  ^  E)  Sil   Analyaesr  1,  Laurent  (La);  3,  Strömborg  (Arppe  Knska  Min.,  11) : 

8i  Äl         Pe        fe        Sg       Ca       :fJa 

66-3        13-3        4-0         13-0        S'O        CO        8-5=99-l  Laurent. 
64-24      14'a7       —        16-62      3-36      5-S5 


Gmeliu  baa  analyaod  iL  minoral  ftom  a  basaltic  rook  near  "Wetterau  (Jahrb.  Min.,  1840,  549), 
baving  G.=2-106,  and  not  aoted  upon  by  acida,  which.  baa  eaaentially  the  composition  of  Wieb- 
üsite,  it  affording  8i  58-80,  Äl  15-32,  Fe  12-06,  ätn  3-73,  Ca  4-S5,  Sig  5-05,  K  0-34,  Ka  3-14,  cor- 
responding  closely  to  (i  '&'+^  Sl)  Si'.  Hammelaberg  inolndes  tbe  onalysia  among  those  of  pyr- 
oxene,  bnt  speaks  of  Üia  compoaition  as  anomaJoua ;  unlike  the  augitea,  tho  aJumina  doea  not 
replace  any  of  the  ailica. 

251.  Gr.i0C!OPHASB  Hammamn,  Gel.  Anz.  Gott,  1S5,  1845.  Orthorhombie  or  inonociiaie.  In 
indiatinct  long  thin  sii-sided  prisma,  made  up  of  the  planes  I  and  j-i,  and  longitndinally  atriated. 
Also  granulär  massiTe.  H.=S-5.  G-.=3-103 — 3-113.  Lustre  vitreous  to  pearly.  Color  blue, 
lavender-blue,  bluish-black,  grayiah.  Streafc-powder  grajish-blue.  Trauslucent  W  opsiiiue.  Brit- 
tle.    Powder  alightly  mamietio. 

CJomp.— (5  ß?+f  K)  81',    Analysis  by  Scbnedermann  (J.  pr.  Gh.,  ssijv.  288) : 

Si  Se-49      Sl  12-33      i'e  10-91      iln  0-50      Äg  1-97       Öa  2-25       ffa  with  ir.  £  9-23=00-63 

B.B.  becomes  yellowiah-brown,  and  raelts  easily  and  quieüy  to  an  cdive-green  glaaa.  An  iron 
readjon  with  the  fluxea.     In  acida  partly  Boiuble. 

Oconrs  at  the  island  of  Syra,  one  of  the  Cyeladea,  !n  mica  slate,  along  with  gamet,  hornblende, 
and  mica.    The  name  ia  ft-om  yXautitt,  'btmsh-gresn,  and  ipiüKu,  la^eaa: 

252.  SOHDAVALITE.    Sordawalit  N.  Ni^denämTd,  Pinl  Min.,  SB,  1830. 

Massive ;  no  cleavage  apparent. 

H.=2'5.  G.=2-53— 2-58.  Luatre  vitreo-resinous,  or  like  bitumen. 
Streak  liver-brown.  Color  grayisli  or  bluish-black.  Opaque.  Fracture 
conchoidal.     Brittle, 

Comp.— Analyaea :  1,  Nordenskiöld  (1.  c);  3,  Wandesieben  (H,  Jahrb,  Pharm.,  i.  32): 

Si  äl             te     .       Sig  '        ?             Ä 

1.        49-40  13-80         18-15        10-67         2-G8        4-38=99-10  Nordenakiöld. 

a.        47-70  18-65  Pe  21-33        10-31        2-26         — ^=9814  Wandealoben. 
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Supposed  by  Beraelius  to  be  a  Silicate  mised  with 
corresponding  to  (i  {Slg,  Je)=  +  J  JSl)  Si',  wMoli  ia  essi 
Beeoad  aualysis  iiiakes  the  iron  aoaquiosj'd. 

B.B.  aloae,  it  is  diföcultlj  fusible  to  a  blackish  globule.    With  !>oras 
Partly  solutile  in  muriatio  seid.    Becomes  reddiali  ou  ezposure  to  tlie  almoaphi 

Torms  thin  layers  od  trÄp,  near  tlie  towa  of  Sordavala  in  Piniand    -'  "-  '-- 
ia  assoeiated  with  pyrrliotite.    It  reaemblea  pit-ooal  in  appeaxauoe. 

253.  TAOHYLYTE.    Taohjljt  (fr.  SaaebüM)  Breiih.,  Kastn.  Aioh.  Hat-,  vi!.  112,  X826. 

Maseive  without  eleavage,  looking  lite  obsidian  or  gadolinite. 

H.=6'5,  G.^2'565— 2'593.  Lnstre  laetween  vitreous  and  resinoue. 
Color  pitch-black,  velvet-blaek  to  grayiali-blaek.  Brittle.  In  powder 
attractable  by  the  magnet. 

Comp.— Analysis :  Sobttedermanu  (Studien  d.  Gt.  B.  B.  Fr^  v.  100) : 

§i  äl  fe  Sin        Slg         Ca         Sa         £  ft 

5E-71         12-«>         13-06         0-19         S-92         1-aS         3-88         0-60         2 '73 

Pyr^  etc. — B3.  ftiaea  easily  with  intnmeacence  to  a  brown  slag  ot  opaqne  glaaa. 

Obs. — Fouad  at  Sasebühl,  betweeh  Dransfeld  and  Oötüngen,  in  basalt  aud  waoke. 

Named  from  raxü!,  qwick,  and  Xunf;,  dissolved,  in  allusion  to  tie  fusibüity. 

253A.  HyäloubIiAN  äaiism.,  Handb-,  545,  1847.  Gmelin  referred  to  taehj"ljte  a  miceial  from 
a  porous  volcanio  rook  in  the  Vogelsgebirge,  to  wWch  Hauamann  has  since  apphed  the  name 
liyaiomelan.  It  ia  aimilar  in  aepect,  atructure,  and  hardneas;  G.=2-7H4.  Gmehn's  analyai^ 
(Pogg.,  xlix.  234)  affordad: 

§i  Sl  Fe  Sin         Jag  Öa  Sa  fe  ti       'S.  t  Am 

50-23         14         10  27         0'40         3*37         8'2S         5-18        3-87        1-42        O-50=101'32 

It  affo  d  pp  m  tely  3  %  äi,  4i  §i.  Bat  little  relianoe  oan  he  placed  on  resaltw  with  such 
amorpho  m  al  Th  BpeoleB  may  be  the  aame  with  taeiylyte.  Hausmann  places  near 
höre  th  ;  jgy  igit  f  Karsten,  haying  G.  =  2-Ge6,  from  a  limestona  bed  near  Guiliana,  Sioily, 
from  wl  li  Kl  t  th  bta  ned  (Beitr.,  iv.  190)  Si  55-00,  äl  18-50,  J^e  13-75,  Sa  (r.,  Sig  1-75,  Ca 
lO'UO,  B  1  5 

A  Bim  Ia  ra  1  in  ppearance  ia  found  ou  the  north  sliora  of  Lake  Superior ;  and  also  in 
a  trap  d  k     t  J  h    b    fe,  Warren  Co,,  N.T. 


254.  BERTIi.  ^dpaylas  pt,  [rest  ChrysoooUa,  MalaeMie,  eta,  and  otliec  gceen  atones]  Theopkr. 
BüpuJAof  Gr.  Smaragdus  pt  [reat  aa  abone]  +BerylluB  (ChryBoberyllus,  ChrysoprasiuB  inol.) 
PUn.,  ixiYÜ.  16-aO.  Emerald;  Beryl;  Aquamarine.  Smaragdua  +  Beryll  Wall,  Mia.,  117, 
122,  1J47.  Smaragdns  +  Bloagrön  Topas  (=BBryll,  Aquamarin)  Ormisi.,  Min.,  4t,  1758,  Bm- 
eraude  (ind.  Emerald  aud  Beryl  or  "  Aigue-roarine,"  and  ChrysoEte  du  Brf5sU)  de  lask,  Oriat., 
135,  1772,  a  245,  1783 ;  R.,  3.  ä.  K,  it.  12,  1798,  Tr.,  ii.  1801.  achmaragd+BerU  Wem.,  the 
two  as  disÜQOt  sp.  unffl  1811.  A  Silicate  of  alumina  with  lime  AcMrd,  Bdelst.,  47,  1719; 
Bergm.,  Opusc,  Ü.  96,  1782 ;  and  othera.  A  sOicale  of  aJumina  and  GLUCE^'A  Vauq.,  J.  d.  M., 
iv.,  1798,  TÜ.  97,  1800;  Elapr.,  Seitr.,  iü.  221,  1802.  Daridsonite  {IV.  near  Aberdeon)  2ä(WJSi»i, 
Min.,  i.  247,  1836,     Goahenite  SÄsp.,  Min.,  i.  143,  1844. 

Hexagonal.  0  A  1=150°  3' ;  tt=0'499.  Occurring planes:  0;  vertical, 
T,  i-%  i-f ;  hexag.  pjraraids,  1,  f ,  2,  -^ ;  1-2,  2-2 ;  dibexag.  pyi'.,  in  zone, 
2-2  :  /,  3-|,  4-J,  12-|f  ;  id.  in  other  zoues,  2-f,  2-|,  6-f,  144. 
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6>A|=139M0' 
O  A  2:^130  58 
0  A  24=130  58 
0  A  3-1=123  16 


0  A  1-2=116"  37' 
ÖA  2-2=135  4 
0  A  /=90 
Ja  7=120 


jA2-2=12r  43 
iA3-f=142  11 
/A  4-^=151 
/A8-f=165  30 


isal  imperfect ;  lateral  indistinct.   Occaaionally  coarae  columnar 
and  lai^  granulär. 

H,=T'5— 8.      G.=2'63— 2'76.      Lustre  -vitreons,   sometimfö 
Color  emerald-green,  ] 
Streak  white,     Trans  ^ 
even.     Brittle.     Doutle  refraction  feeble  ;  axis  ii 


green,  pale  green,  paaaing  into  light-blue,  yellow,  and  white, 
Transparent — STiötran&Iucent.      Fracture    conchoidal,  un- 


Var. — This  apeciea  is  ona  of  tbe  few  that  oeour  only  in  crystals,  and  that  liave  no  essential 
variations  in  ciemical  compoaitioii.  There  are,  howerer,  two  promiEent  groupa  dependent  on 
color,  tbe  ooJor  Taiying  as  cliroine  or  iron  ia  present  |  but  only  the  merest  trace  of  oitlier  eiists 
ia  aay  case.     The  crystalB  are  uauslij-  oblong  p. ' 

1.  Emerald.  Color  bright  emerald-groon,  ow 
Mhso,  Lewy;  2-63,  fr.  Pinzgau,  Hofmeister;  2'1 
le^  thfin,  tor  Iwryl,  according  to  tlie  lapidariea. 

2.  Bt^l.  Colora  ttioae  of  the  speoioa,  eice] 
2'fi94— 2-69B,  transparent,  oolorless,  fi-.  Oral;  ,  ,  ,  ,  ,  ,  . 
green,  id. ;  3-725,  Id.,  roBB-red,  id. ;  all  by  Kokadharof.  On  eryst,  bb6  Kokaeharoi;  Min.  KubbI., 
t  I4J,  ii,  356,  ÜL  72,  iv.  125 ;  HeBsenberg,  Min.  Kot.,  y.  38.  The  varietioB  of  iieryl  depeading  on 
color  are  of  importauce  in  the  arts,  when  Üie  oryatals  are  transparent  enough  to  be  of  value  aa 
gems.  Tbe  prineiiräl  kinds  are  :  (a)  colorleBs ;  (6)  bluish-green,  caEeii  aguomiwine,  a  name  ai^- 
gested,  though  not  used,  by  Pliny,  where  he  saya  of  it,  "  qui  viriditaCem  puri  matia  imitantur ;"  (e) 
apple-grean ;  (tJ)  greenish-yellow  to  iron-yellow  and  toney-yellow  {apparently  chrysoberytlvs  of 
Plmy  and  aneiont  Jewelry) :  (e)  pale  yellowish-greeu  (probably  the  chrysopraMits  Plin.,  andperhaps 
bis  chrysiMOim  in  part,  aa  also  in  more  modern  timea)  |  (/)  elear  sapphire-blue  Oiyaotnäuxeontes  of 
Plin.) ;  (g)  pale  sky-blne  (aeroides  Plm.) ;  (k)  the  pale  Tiolet  or  reddiali  {amähisie  basaUme  S^e, 
Min.|  231);  (i)  the  opaqiie  browniah-yellow,  of  waiy  or  greasy  lualre.  The  abovo  names  by 
Moy  are  mentioned  in  hia  aceoant  of  beryL  The  orieaiai  emerald  of  jeweiry  iB  eraerald-colored 
eapphire.  Damdsonite  is  nothing  hnt  groonish-yellow  beryl  from  near  Aberdeen ;  and  goshenite  \s 
a  colorleas  or  white  variety  from  Goshen,  Mass.  (anal.  I B). 

Comp.— (iSe'+^Sl)  8P=Silioa  B6-8,  alnmina  19'1,  gluuina  U-l=10l>.  Analyaea:  1,  Dn- 
manil  (Sohw.  J,,  suis.  487);  2,  B6rzelius(Soliw. X,  syi.26ö,  277);  3,  4,  Moberg  (Act. Soc Fenn., 
iiSl);  6,  Soheerer  (Pogg.,  ilii.  B33);  6,  ßomträger  (Jahrb.  Min.,  1851,  18S);  7,  W.  Uayer  (ib , 
674);  8,  0,  Müller  (J.  pr.  Oh.,  Iviii.  180);  10,  Hofmeister  (ib.,  lini.  1);  11,  G.  Gmelin  (Po^.,  1. 
180);  13,  Mallet  (Eamm.  Min.  Ch,,  555,  and  Bth  SuppL,  66);  13,  Havighton  (J.  G.  Soft,  iviiL  417); 
14,  Heddle  (Phil.  Mü^.,  sli.  386);  15,  Schneider  [Eamm.  Min.  Gh.,  555);  16,  Mallet  (Am  J.  Sei, 
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1.  Ural            Beryi  61-00 

1650 

4-50 

1-00,  Ca  0-50=99-50  DumeniL 

2.  BrodJbo 

"  68-85 

17-60 

3-13 

0-72,  ^ft  0-72=100-52  Berieliua. 

3.  Tamela 

"  66-Gl 

a-75 

3-03,  fa  0-10=9B-00  Moberg. 

i.  Someio 

"  61-36 

2-15 

l-50=98-35  Moberg. 

"  6T00 

19-64 

3-58 

0-63,  Ca  0-18=99-91  Soheerer. 

6.  Huidolborg 

"  68-90 

18-15 

2-20 

2-95=100-20  Boraträger. 

1.  Zwiesel 

"  66-56 

17-82 

2-66 

2-43,  iSlii  0-11=99-58.  Mayer, 

B.  Tirsclienratli 

19-9 

3-1 

0-9  =100-7  MüUer. 

"  üTi 

200 

0-3  =99-7  Müller. 

10.  Eosenbach 

"  65-51 

20-71 

1-46 

1-33,  Ca  0-28,  Mg  0-12=99-36  Hofmeister. 

11.  Limoges 

"  67-54 

3-51 

=98-63  Gmelia. 

12.  Külmey 

"  66-18 

17-87 

309 

1-62=99-51  Mallefe 

13.  Donegal,  I. 

"  66-52 

H-32 

3-74 

1-53,  Öa  0-43,  Mff  O'IS,  S  0-90=99-47  Ho. 

"  67-70 

15-64 

2-52  je  0-35,  Mg  3-10.  fi"  0-16=99-27  Heddle. 

15.  Auatralia 

"  6T-e 

18-8 

3-3 

le.  Ckjshea,  Mkbb. 

"  66-97 

17-3-i 

'.i-92 

2-03,  Sil  &-.-99-13Mallet. 

17.  Mu30,      Emerald  G8-5I) 

lB-75 

1-00,  &■  0-30,  Ca  0-25=98-30  Elaproth. 

S9-51 

14-49 

5-41 

,  Mg,  Ca  1-64=101-05  Sohlieper. 

19.       " 

(5)61-85 

17-95 

2-40 

,  Sr  <!-.,  Sfg  0-90,  Sa  0-70=99-80  Lewjr. 

20.  Heubaehtli.   " 

66-22 

16-36 

2-79 

In  anal  10,  G-.-2-G5  ;  anal.  13,  G,=2-e8e,  from  Sheskinaroaii  in  Donegal  Oo. 

The  Union  of  emerald  and  beryl  in  one  specäeB,  which  Pliny  says  was  suggeatod  in  hia  timo, 
was  flrst  rora^nized  on  raystallograpMo  grounds  by  De  Lisle,  and  jnore  satdsfaotorily  tbrougb 
measuremente  of  ajiglea  by  Haüy ;  aud  cliemioally  by  Tauq^ueiia. 

Pyr.,  etc. — B.B.  alone  unohauged  or  becomes  clouded;  at  a  h^h  temperature  tbo  edges  are 
rounded,  and  ultimately  a  yesicular  seoria  is  formed.  Fu3ibilitj=S-6  (KobeU).  Glass  with  i)orai, 
dear  aad  eolorless  fot  beryl,  a  fine  green  for  emerald.  Slowly  boIuMb  with.  Salt  of  phoaphorua 
without  leaving  a  silieeouB  akeletou.  A  yellowiah  yariety  from  Broddbo  and  Fiubo  yielda  wlüi 
Hoda  traces  of  tin.     XJnacted  upon  by  acida. 

According  to  Lewy,  tie  emerald  of  Muao  beoomeB  -white  at  a  red  heat,  aud  loses,  as  a  mean 
leBolt,  1-66  of  water  and  0-12  of  organio  matter,  the  latter  conaiating  of  0-Ü3  to  0-05  of  hydrogen 
and  009  to  0-06  of  earbon. 

Obs. — BmeraldBOCGuriuclayslate,  in  isolated  raystals  or  in  ne8t8(notin  veins),  near  Muso,  eta, 
75  m.  H.N.B.  of  Bc^ota,  N.  Granada,  a  rock  oontaining  Cretaeeoua  foaäila  in  its  llmestone*  coneretions, 
Aperfectheiagonaleryatalfromthialocality,  2  in.  long,  ia  in  thecabinet  of  öieDuke  of  Devonahire ; 
it  meaaures  acroas  ita  three  i^ametera  2^  in.,  H  in.,  1^  in.,  and  weigha  B  oz.  18  dwts. ;  oning  to 
flaws,  it  ia  but  partiallyflt  for  jewelry.  Emeraldsof  leasbeauty,  butmuohlarger,  occur  inSiberia, 
on  tiio  river  Toliowoia,  H".  of  Katherioenberg,  aloi^  with.  plienaeite,  chrysoljoryl,  apatiie,  rtttile, 
etc.,  imbedded  in  mica  achiat.  One  specimen  in  the  Boycd  collectioa  meaaurea  14^  in.  long  and 
12  broad,  and  weigha  16^  Ibs.  Croy :  another  ia  7  in.  lor^  and  4  broad,  and  weigha  6  Ibs.  troy. 
Mount  Zalora,  in  Upper  ^ypt,  afforda  a  leaa  distiuct  varielf ,  and  was  the  only  locality  which  waa 
kaowQ  to  the  anoients.     Oooors  ahout  Heubachthal  in  Salzburg,  ia  mica  schist 

Tranaparent  boryls  are  foiind  in  Siberia,  Hindoatan,  and  BrazU.  In  Siberia  they  oocur  at  tho 
emerald  raine  menüoued,  at  Mucainka  aud  Sohaitanlia,  near  Kaüiarinenberg ;  near  Miask  with 
topaz ;  in  the  monntaina  of  Adun-Tschilon  with  topaz,  and  elaowhero ;  in  Hindoatan  at  Oanjar- 
gum ;  ecd  in  Brazü  on  Rio  San  Matteo.  Some  Siberiau  transparent  cryataia  osceed  a  foot  in 
lengüi.  Tha  most  splendid  aquamarine  of  whiob  we  have  auy  aooount  belonga  to  Don  Pedro,  and 
ia  from  BrazU;  It  approachea  in  aize,  and  alao  form,  the  bead  of  a  calf,  and  eihibita  a  cryatalline 
atrncture  only  on  one  aide;  the  reat  is  water-wom;  and  it  weigha  225  oz.  troy,  or  more  ttian  18^ 
Ibs. ;  the  spedmeu  is  transparent  and  without  a  tiaw.  BeautU^l  crystals  also  occur  at  Elba ;  tlie 
tin  mineaof  Ehrenfriederadorf  in  Saxony,  andof  Schlacken waJd  in  Bohemia.  Othorlocalites  are, 
the  Moumc  Mta.,  Ireland,  Co.  of  Down;  also  Killiney  near  Dublin;  yellowiah-graen  at  Rubislaw, 
near  Aberdeen,  Scolland  (davidsonite),  and  elaewliere  in  Äberdeenshire  |  in  sniall  bluish  eryatais 
at  St.  Michael's  Mount  in  Comwall;  Limoges  in  France;  Finboand  Broddbo  inSweden;  Tamela 
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and  Somero  in  Unland ;  Fosaum  in  Norway ;  Pfltscher- Jodi,  Tyrol ;  BodenmOTS  and  Eabensteiu 
in  BaTaiJa;  in  Äuatralla,  and  eleewhere. 

Beryla  of  giganlio  dimeneionB  have  besn  found  in  tlie  tJnited  Stotea,  in  K  Samp.,  at  Acworth 
nnd  Grahon,  and  in  Mass.,  at  Itoyalstoni  biit  tiiey  are  moatly  pooc  in  quaUty.  One  beryl  fhim 
örafton  weighs  3,900  Ibs. ;  it  is  33  in.  througli  in  one  directiou  and  22  in  anothGc  transTerae,  and 
ia  4  f.  3  in.  £ng.  Another  orysta]  from  thia  locality,  aeoording  to  Prof.  Hobfaard,  meaaurea  45  in. 
bj  24  in  its  diameters,  and  s  Single  foot  in  lei^^  bj  caloulaüoD  weigbs  IjOtSlbg.,  maklag  itln  all 
nearlj  24^  tona.  At  ßoyalston,  one  crTstRl  ezceeded  a  foot  in  leiigth ;  the  smallei  crjstals  are 
often  limpid,  and  a  yellomah  yariaty  forma  a  gena  ceaembling  ebrysolite ;  tia  colora  are  mosUy 
aquomavine,  graas-green,  and  jellowiali-green;  one  locality  is  in  tbe  aouthaaat  part  of  Royalaton, 
near  tlie  sckool-house,  on  the  land  of  Mr.  Olarke ;  the  beat  erystala  are  imbedded  in  quartü ;  a  still 
bettüT  ia  aituated  4  m.  beyond  the  old  one  in  Sooth  Soyalaton;  aome  ccyatala  of  a  aky-blne  color 
in  white  quartz  are  beantdful. 

Other  localitieB  are  in.  Maine,  at  Albany;  at  Forway;  Betbel;  Hebrun;  in  Paria, 
large,  with  black  tourmahne  and  mioa;  at  Bowdoinbam  and  Topham,  pale  green  or  yellowiah- 
white,  in  Teina  of  graphio  gtanito ;  at  Greorgetown,  Parker'a  ialand,  month  of  Elennebee.  In  N. 
Hamp.,  at  Wümot ;  at  Compton,  as  good  as  at  Royalaton.  In  Mass.,  at  Barre,  esoellent  apedmens ; 
at  Pearl  Hill  in  Pitchburg,  at  Goshen  (goshenite),  and  ät  Oheaterfield.  In  Omn.,  at  Haddam,  in  a 
feldspar  vein  in  gneisa,  oo  tho  eaat  aide  of  the"ri7er,  the  erystala  having  the  terminations  for  a 
twelitb  ofan  inch  tcansparent  (flg.  231,  the  dotted  line  indicating  the  hmit  of  the  tranapaicut  por- 
cion)  i  also  at  tlie  ohryaoberyl  locality ;  the  Middletown  feldspar  quarry ;  in  Chatham,  uear  the 
cobalt  mine,  in  granite ;  at  Monroe,  in  a  granite  Tein,  the  erystala  often  coDsisting  of  displacttd 
pieoea  separated  by  quarta  (flg.  233);  at  Madiaon,  in  beautiflil  eryatals.  In  Peim.,  at  Leipervüle 
and  Oheater,  eryatals  aomeömea  10  to  12  ia.  long  and  I^  in  diaineter,  witti  black  tourmalice ;  at 
Mineral  HilL 

Eokaoharof  obtained  from.  Ural  beryls  for  the  angle  Oa  1,  160°  3'  24". 

The  Epeoies  dlo^ase  aaä.pyrosmoMleas  bomoaomorphoua  with  beryl,  andhave  the  sameosygen 
ratio  between  the  baaes  and  ailioa,  Jf  tbe  water  and  ohlorine  be  eiduded. 

AlL — Kacdin,  mioa,  limonite,  and  quarla,  ocour  as  pseudotoorphs  after  heryl,  the  last  two  by 
Substitution,  the  others  by  alteration, 

The  change  to  kaoliu  ia  the  sanie  esaentiftlly  as  in  feldapar.  An  altered  beryL  &om  Tirsdien- 
reutli  afforded  H.  Müder  (J.  pr.  Ob.,  Iviii.  182)  Si  58'a,  Sl  ii•^,  Pe  2-6,  Be  10-S,  II  2-5.  Anotlier, 
from  Vilate,  near  Chanteloube,  gava  Damour  (Bull.  G.  Fr.,  II.  vii.  224)  Si  4-5:61,  äl  33'86,  !Pe  0-a4, 
Se  I'IO,  S  14.04=100'5S,  eorreaponding  to  the  common  kaolin  formula  älSi^  +  2fi. 


255.  EUDIAXTTE,    Eudialyt  Sinjjn^er,  G-ol.  Ans.  Gott  1819,  1998.     Eudyalite    itnproper 
orthograpky.    Bukolit  Scheuer,  Pogg.  lnü  561,  1847,  Kuoolito. 

Rhombohedral.  li  A  li=im°  35',  (?  A  _ß  (or  1)=148°  38',  «=0-52793. 
Observed  planes ;  0  ;  prisins,  I,  i-2 ;  rhombohedrons,  1  (or  Ü),  f,  i,  -8, 
-2,  -^ ;  pjramid,  |"2 ;  scalenohedrons,  4°,  4°. 

Oa  3=129' 22° 
(?A  4=112  18 
ÖA  8=10130 
Oa«-2=90 
Oa/=90 
i-2A4==166  1 
i-2A  4=143  15 
4  A  4=73  30 
2  A  2=95  56 
/Ai-2=150 


^"^          0 

"Tn  -2 

-^/     '     -8 

I       "    '  i./ 

ti. 

3y  ^' 

h 

Oleavage  :    0  very  perfect,  M  imperfect ; 
—' —  -■eniform 


n  eueoKte  i-'i  perfeet.     Also 


H=5-5.   G=2-9— 3-01; 
3-007,  Eucolite,  Dainour 


3-9036,  Stvomeyer ;  2-898,  Levy ;  2-906,  Pamotir ; 
3-01,  id.,  Sclieerer.     Lustre  vitroous.      Color 
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rose-red,  bluish-red,  "brownish-red.  Streak  nncolored.  Translucent  to  sub- 
translucent.  Fracture  Bubconchoidal,  splintery.  Double  refraetioa  streng ; 
axiä  in  cndialyte  positive ;  in  euoolite  negative. 

Comp.— (J  fe'+i2r)Si'=2  ffe')  Si' +  2r  Si",  Damoiir.  AüalyBes:  1,  Pfaff(Schw.  J.,  sxii.  1); 
2,  3,  Stromeyer  (Gilb.  Ann.,  liiii.  319) ;  4,  Eammelsborg  (Pogg.,  liiü.  142) ;  6,  Damour  {0.  R,  xliji., 
191)  i  e,  Sdicarer  (Pogg.,  irsü.  5B1) ;  7,  Damour  (L  c.) : 

Si       2r       ta         Pe         Ön      Oa      Sa      La      Öe      Ol      S 


LEiuiicayk 

!  54-10  11-58  — 

- 

7-88 

2-93 

10 'SO 

11-40  - 

—  

0-80 

1-66,  CuO-92^ 

101'55P& 

2.       " 

53-33  H-10  — 

6-75 

2-06 

9-78 

13-82  - 

1-00 

l-80=99-68  Strom, 

3.       ■' 

5^-46  lÜ-BO  — 

6-86 

2'57 

10-U 

13-92  - 

1-00 

l-80=997l  Strom. 

4.      " 

4Ö-92  16  88  — 

-t< 

)  6-97  Iänl-15 

ll'H 

12-28  . 

3-19 

0-37,  S  0-65  = 

100-52  Ramm. 

50-38  15 -SO  0-i 

■6-37 

"  1-ei 

13-10  - 

1-48 

l-2S=99-37  DamV. 

6.  MicoUle 

47-85        14-05 

ge 

8-24 

"  1-94 

12-oe 

12-31  - 

— •  a-98 

0-94=lÜO-37Scli'r. 

45-10  14-22  2-35  Fe  6-83 

»  2-BS 

9-66 

11-59 

1-11    2-4B 

1-11 

l-S3=99-24  Dam'r. 

Damour  obtainod  for  tlie 

oxygon  rati. 

oof^B,§I 

tobotli. 

Budialyte 

aud  euoolite  (the^atieing 

indudedwi 

th  tlie  Sl,  and  thi 

.üe 

withtl 

,e  Zv  Z 

j  aeaqi 

doxyd), 

2il:6,o 

Pyr.,  eto.— In  tlia  oloaed  tube  affords  wati 

ir.    B.B.  mses  at  2-5  to  s 

L  light  green  opaque  glasa, 

ooloring  the  fiame  yellow  (soda).  With  the  liaiea  giyea  reaetious  for  iron  and  manganaae. 
With  mariafLc  adä  gelatiniaBS,  anä  tlie  dilute  add  Solution  imparta  a  deep  orange  to  Turmeric 
paper  aven  after  tlie  iron  in  aoiution  has  been  redueed  to  eolorloas  protoclilorid  by  boiling  witt 
metaüic  ün  (reaction  for  zirconia), 

Oba. — BadialytB  found  at  Kangordluarauk,  in  West  Greenland,  aasociatedwitharfVedsomteand 
sodalite,  orimbedded  iu  compact  white  feldspar;  the  cryatals  areusuaHy  amall,  but  sometimea  an 
iuth  or  more  in  length. 

Eucolite  is  from  ialanda  of  tlia  laageaiind  fiord  in  Norway,  where  it  oooura  in  heiagonal 
priams  and  ronifonn  laasaea.  Eudialyte  hM  becn  reported  na  oceurrli^  at  Magnet  Oove,  in 
Arkaoaaa,  in  imperfect  rouaded  crj^tals,  of  a  rieh  orimaon  to  peacli-blossom-red  color,  In  foldapar, 
Willi  elaäolite  (Sliepard). 

On  ciyst.  aoe  B.  &  M. ;  also  lang.,  Ptil.  Mag.,  IT.  xxv.  436,  from  wlioae  papor  flg.  235  is  oopied. 

The  name,  from  li,  easiiy,  and  -UiM!.!,  tß  dissolve,  alludea  to  its  easy  solubility  in  adds. 


256.  POLLUOITB.  Pollui  BrmSi.,  Pogg,  Ixix.  439. 

laometric.     Ciibic,  with  trapezohedral  planes,  like  analcime. 
in  traees.     Massive. 

H.— 6-5.  G,=2"901.  Lnstre  vitreous  andbright  on  surfaceof  fracture, 
biit  sometimea  dull  and  gum-Hke  exteriially.  Oolorless.  Transparent. 
Index  of  refraction  for  the  red  raya  1*515,  blae  1'527;  no  double  refrae- 
tiou ;   Deacl. 

n  wluchft=cEBaium  mainly,  andfe':  äl=l;  2^.  Analy- 


44-03         15-97         0-68  0-68         34-07  8-88  2-40=101-7! 

givingtlia  oiygen ratio  for  R,  B,  Si.fi,  3'ie;  7-63  ;  23-48  :  213.  Plattner  obtained  (Pi^g-,  Isii. 
443),  befora  tlia  discovery  of  cresium,  Si  46-20,  Äl  16*39,  !Pe  0-86,  K  16-51,  Na  (with  a  littla  Li), 
10-43,  S  2-32=92-75;  and  Bruah  shows  (Am.  J.  Sei.,  IL  ixsvijl.  115)that  if  the  OKsium  wera 
mistakcn  for  potash,  it  would  giyo  35'69  Öe,  and  reduae  the  soda  (if  obtained  by  differonce)  fo 
1-72  p,  e.,  and  tliat  thus  the  resulEs  are  aa  closa  to  Pisani's  as  oould  be  espceted,  oonsidering  the 
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amovint  of  matorial  used.  Plattner's  analysia  thus  ehanged  would  read  Si46-20,  äl  16-39, 3Pe 
0-86,  Cs  36-69,  S^a  1-72,  S  3-3a=103-18. 

Pyr.,  eto. — In  the  closed  tubo  becDmes  opaque  and  yields  water.  In  the  forceps  wMteDH, 
fusea  with  difßculty,  coloring  the  flame  yellow.  In  murlatio  acid  slowij  decompoBea,  with  a  sep- 
aratiOE.  of  pulverulent  siliea ;  and  Üie  Öltrate  fWim  the  silioa  givee  an  abundant  precipitate  of 
the  platin-chlorid  of  ciesium  whcn  treated  with  bichlotid  of  platinum. 

Obs. — Occura  in  the  island  of  Elba,  with  petalite  (castorite).  Named  from  PoEui  (tlia  genitive 
of  which  iB  Pollaois),  of  heathen  mjäology. 


n.  UNISILICATES. 


ABROTGEMEHT  OF  THE  SPEOIES. 
A.  Unisilicates  of  elements  moatly  in  the  protoxyd  (or  alpha)  s 
].  OHSTSOUTB  ÖEOUP.     Orthorhombio ;  IaI=91°-B5'':  OAl-i=134°-l 


Batio, 

r.  FOKSTERITB  1:1 

t,  MONTICELLirS  1;1 

!.  CHBTSOiri'B  1;1 

).  Patalitb  1;1 

!.  eulibitb  1:1 

i.  Tbpiikoiib  1:1 

t.    KSEBEUTE  1:1 

I.  Lbucophänitb  1:1%  \ 


Mg"Si 

öOs  +  i-Mgj'Si 

(]tlg,i'e)=§i 

Fe'Si 

Slu'Si 

(iMiH-iJe)=§i 
(i  (Öa,  Sa) + i  Be)"  SU-  f  Si 
16    (|{Öa,Sra)+3Be-Mgiä)'Si 


siie.is^, 
eij[e,l(jea+iMg>, 

Siiei|l(Mg,Fe), 

Sile.lS'e, 

SLle,ia-Fe  +  i(Mn,Mg)), 

Sile.|MQ, 

Si|je4[(iMn  +  iFe)i 

Si||e.]a(ea,H'a,)  +  iBe)j 

siie,l(Kea,NB,)+§B6+iva), 


1:1?  ßR'+ägr)§i[+i^(i'e,Sln)eb]  Si||©.|[aB+iya 


+  AQ 


II.  PHENACITE  GROUP. 

206.  ■Wn.LEMITH 
267.  Peenaoite 
288.  Meltphahite   i 


Zn^Si 
Be'K 

|i^f(ß^S)+JSif)■'f 


Si!|e4Za, 

siNe.iBe, 

e|l(©,P),|(Na,,B,flE)a  +  iK0' 

Si||(e,F),|(f(m,B,0S)+iySi), 


III.  HELVITE  GROUP.   Isometric ;  related  to  tlie  Gamet  Group. 


2  69.  Hblvitb 
270.  Dasälitb 


(iß  +  iSefSit  +  iZnS]  K|e4llaH  +  äBi 


B.  Unisilicates  of  elements  in  the  protoxyd  and  other  states  eombined ; 
rarely  of  elements  in  the  protoxyd  or  deutoxyd  State  alone.  Contain 
magnesium  and  iron  in  the  series  of  basie  elements,     Colors  varions. 
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TV.  GAENET  GEOUP.    IsomolJ'ic. 


all.  Gäehbi 

1;1:2 

{*S»+4K)'Si' 

9iie.|aB+im). 

A.  GnosscLiEiTB 

(iCa'  +  4äl)'§i' 

si|o.ia«.-nii4i). 

B.  Pyrofb 

(i(ltfg,te,&)»+iäl)»8i' 

S|0.|H(»lg,»,B)  +  W*l), 

C.  Almandiih 

(ife=+iäl)'8i" 

6i|ejB».+jii4i), 

D.  Spessabtite 

ö(Mii,fe)'+4Äl)'gi' 

SI|«.|(4(MD,Ri)-H(IjU), 

B,  AUDEiDITB  A. 

(iCa'  +  i(Pe,äl)'8i= 

Bi|e.|8e.+ii!(i.,jH)), 

E 

a(öfl,»ii)=+i^e,Äl))''ä' 

H|e.|(4(«^«n)H-i»(ifc,±l)). 

0 

WÖa,Y)=+jPe)'gi' 

si|o,m(e.,¥)+i»»). 

r.  Bredbeböitb 

(KiOa+iiIg)'  +  iPe)»Si» 

sie.|9tt<!.+iMg)+wa>), 

0.    ODTABoyiTB 

(iÖa'+jgrj'Si' 

Si]e4(iea+4y?er). 

272.  ZiRCOM 

1:1 

ZrSi 

Sl|6.|^„ 

273.   VEätTVIABITE 

8:2:5 

(g(Öa,i'e)'+JÄl)'gi' 

B|e.l|a(e.,»)+s»iU), 

274.  Melilite 

2:1:3 

(KOa,%,m)'  +  K*l.J'B)rS 

■  S|».Bma,B)  +  W(Al,Ki)), 

275.  7  Sphekoolasb 

2:ld 

Tl.  EPIDOTB  QEOUP. 

Aciaomettio;  lAInot  120°,  not 

approsimatcly  so. 

2  S  EpmoTB 

ins 

(i-Ca=  +  J(Sl,Pe))'äi' 

Si]e,l(4ea+f/!(Al,Fe)), 

A  KoBLDiNrrrG 

2    7     PlBDMOVTlTE 

1"3 

iCa»  +  J(H«,Pe,äl)'äl= 

Si||e4aea+J/?{MD,Fe,il}). 

2  s  Allanite 

ll-* 

i(Ce,i'e,It)=+*{Sl,Se)»Si' 

s|e.|a(e.,»a,B)+i«i*i,»)), 

7^    MüR  MOfTlIB 

gi,rSB,Be,Öe,La 

A    BOBBNIIl 

gi,Y,i'e,0s,UOa,äl,fi 

B    illCHABL&ONl 

■a 

Si,0fl,Ce,i5r,Be,J'o,Sa,fi 

2B0    ZOISITB 

1"3 

(iOa'+|-Äl)''§i' 

si|e.itt«.+i«Ai), 

B    -iiimURITB 

12  31-' 

(i(Ca,Sa)=  +  |Sl)'Si'  +  ^äi 

Sil64|lftea,Ha,)  +  S3Al).+  jSi 

"8  V  Jaobetb 

128 

(jSa'  +  t.Sy-Si'+sffi 

sile4)(iNa3+f/iAi)=+Sie" 

112 

(KlIn,Fe)=+^Sl)=Si= 

Sile4ft(Mn,3?9)  +  *3!UJ, 

28       f  AEOLIMIIH 

11! 

gi,t,Co,Fo,2o 

"33    MOSINDHITB 

1257 

Si,Ti,Ce,La,i>i,Ca,[fi] 

"84    iLYAiTBA. 

o     6 

aR=  +  |Pe)'gi= 

sile,|S(«a,i,)+j/n,), 

B 

3  2  0  + 

(jfe^+jPej'Si'L+igeB] 

S119.|a(«^»)+f».),[+W] 

Vn   AiUiriTB  GEOüP 

Triclmic.    Contain  Boroa. 

S8       AxiNITE 

2417 

(!C«'+f(P.,»)+iB)'Sl' 

Bi|9.|ffea  +  H!(»,il)+}»1), 

2          DiNBDBnE 

134 

(tOa'+äB)'äl' 

S|9.|(i«a-H«B), 

Till.  lOLITE  GEOUP. 

Orthorhombic ;  JaJ=120°, 

387.  lOLiTB 

1:B:S 

U(KllBt.)'  +  |äa)'gl>+JSl 

si|«.la(Ms,».)+j»),+i9ie- 

^l:li 

|»(ä(ag,fe)'+!SH-iSli)'Si' 

Sl|».B(Ms,»«)-HI'*l+irSl). 
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IX.  MICA  G-BOinP.    Planewigloofbaaeofprism  120°;  ths 
ihombic 


)r  texagonal  or  ortlio- 


333,  Phlogopi'ib  A.  t:411 

B.  3:1;3 

289.  Biohte  1:1:3 

290.  IiBPID0M3!L4NB  1:3:4 

291.  Aumra  1:2:3 

292.  ASTBOPHYLLiiH  10:3i4;n 

293.  Mbsoovith 


(l{2;ig,S:)'+j-ffl)»Si' 

i(Fe,Slg,£)Vä(äl,¥'e)''8i 
i(fe,K)'+|(Xl,i'e)'Si= 


294.   IiEHDOLlTB 


296.  Cbiophylltte    r— 1:2 


U(ß=B)=gi'+fSl 


( b  (f ((£,  Li,  Jef,  AI) + J  Sil)'  Si» 


Sije.l{Tif(E„Mg)  +  Ay3il), 
6iäe,I(KK„Mg)  +  i(JAl)a 
Si|e.||(itKs,  J^)  +  i  ß(  AI,  ¥e)), 
Sil6,t(i(K„  Fo,Mg)+S(Äl,S^e))s 
Siie4(iCK.,5=o)  +  |-ö[Al,Fe)). 

y(5'i,Zr)). 
Si||e^l(K„Mg,/)(Al,¥e)),+ia0' 
aEe,l(5<Ks„Mg,ö(A],Pe))  +  irSi) 
Sij|e,I(K„Liä,Mii,ÖAl)>  +  iee'' 
Mje.KKBj,  Mn,  flAl)a  +  4  y9i)j 
Sile,|j(K„  Li,,  Fe,  /3M)j+6iG' 


S,l(i(Ks,Li„Fe,aAl)  +  JjSi), 


0.  Uniälicatee  of  elements  in  the  protoxyd  and  other  states  combined, 
The  eeries  of  baaic  elemente  including  ealeinm,  bariiim,  eodium,  and  the 
other  alkaline  metals,  and  not  iron  or  magnesium  (tliese  latter  occnrring 
only  in  tracea  and  abnormallj). 

X.  SOAPOUTE  GROUP.     Tetragonal    0,  ratio  for  protoxyda  and  sesquitsj-da  1 :  1  to  1 :  3, 


296.  Sakcolite 
391.  Meiohitb 

296.   PiHANrHITB 

299.  Werneritb         1; 


a(i%Öa+T^:&a)=  +  lSl)<'S 
fttt?Oa  +  -iVSa)'+Jäl)'S 
(iCa'+|Xl)'gi' 
it(i-{0a,:Sra)'  +  S3ü)'Si«  +  Si 


SiSe,[(t(Fa„  -ea) +f  flAl),+i  6i 


r=l:lj  (.5  (f  (Cfl,Ifa)»  +  ?Sl  +  +  Sil)'8i'    Sije,l{f{Fa,,ea)  +  f3Al+f  jSi), 
l:ä4J    fo{i(Oa,Sa)=  +  SSl)'Si*  +  äSl      Sl]|©,|(i(Na„  ■ea)+ißAi),+iSi 


r^l:Hb(it(Öa=,:&a=,äl)+ASi^)^Sl»  Si||e,|(IKNa„€a,/3Al)+A}fii)i, 

301.  MiZBONTTH           l:2:5i    f  a  (J(Öa,  Äa)'  +  sSl)'8i=  +  2iSi  Si]|e,|(J(6a,  NaO+|-(JAl),+|6i 

J 

r=I:14L6(^06,S-a)=+U^  +  #,-§ii)''Si'e;|[e^|(5^ea,Fa„flAl)+ArSi)ä 

303.  DiPTBE              1:2:6     U(i(Ca,Sa)' +i-Sl)'äi'+3Si  K|0,l(K€a,rfaa)4-S3Al),+Sie' 

r^l:2   l6(f(Öa,Sa)"  +  JÄI  +  äSi3)'Si'  eiie,|(Kea,N-aO+JflAl+JySi)!, 

303.  Marialitb           1:2:6      U{i(N-a,Cfl)'  +  SSl)''8i=  +  3gi  Sile,|[(KNai,6a)4-Jy3Al)a+ee' 

r=l:2   |6(KS'a,0a)'+JÄl  +  §§#§i'  Si|ie4(|(l^ras,ea)+J3AH-|j.Si)j 
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XL  HBPHBUTE  ÖBOUP.    Hesagomi].    0.  ratio  for  protosyds  and  aesquiosyda  1 ;  3. 

Ratio. 
304.  Hbphblitb      l:3:4i         (i(S^a,6)=  +  iÄl)"gi'+tSi  Si|[04(i(Na„Kj)+SflAl)5  +  iSi 


Sn.  LBüCITE  GROÜP.     Mocometric    O.  r. 


305.  SOBALITB  1:3:4+        (iSa"  +  |äl)'Si'[+^H'aa] 

SOG.  Lapis  LAzxnJ 

307.  Haütsii'e        1:3:4+        (iSa=+|Sl)'gp[+Ca§] 
303.  NosiTB  1:3:4+         (iNa'  +  f  äi)"äi'[  +  iS"a8] 

309.  Leucith  1:3:8  (  a  (it'+f  älfgi'  +  a  äi 


for  protoiyds  and  sesquioiyda  1  :  3. 

.](iSfls  +  IMl).+iNaCl 


Si|e,JaNa5  +  fßAl),  +  ^Q 
Siie,||ttHa.  +  ly?Aa),  +  iQ. 

Sjje,||(jKä+iöA;i),+sie' 

siie.ittEj+j^sAi+gySi), 


SIII.  TELDSPAR  GROUP.    Monoolinic  or  tridimc.     0.  r 
1:  3. 


0  for  protosyda  and  seaquiosyds 


310.  AnObthtte      1:3a 

311.  LABHAioniTB  1:3:0 


'-^■'HMKCa,Sa)'  +  |S!  +  i§if)'Si' 
313.  ANBBsrra        l:3fl       a  (i (03,^8)'+ fälj^S 


313.   HyALOPBAKE    1 


314.  OLiaocLiSB      1:3;9 


n(i(Ca,Ifa)'  +  |Äl)''  +  |Si' 


2    (6  (i(Ca,Sa)'+g*l  +  fSiS)=Si' 
a(iCßa,fi:)=  +  iäl)=gi"  +  3Si 
6  (iCBa,fi:)=  +  gSl  +  §M}'Si' 
a  (i  (Ca,  ]ffa)'+ 1  äl)'  Si'  +  81  Si 


Siäe4(iea+ft4i), 

Bi|e4Ki(ea,Na,)+43Al),  +  iSi 

K16,|(Kea,sra,)+fflAl+J-rSi), 
Si|e,l{iCea,Na5) + %ßM), + Sie, 
Si|[e,J(Kea,Naa}  +  iMl  +  frSi)i 
Sile,|(i(Ba,Kj}  +  äßAl),  +  Ke, 
Si|e,ä{i  (fia^Ka)  +  töAl+ f  ySi), 
8iie,|(i(6a,Sa,)+|Öftl),  +  li 
SiOj 


H?s{Oa,S-a)'+AÄl)  +  Aäiä)''Si»    Kie4(A(6a,SaO  +  Adil+ft 
yB), 
ALniTE  1:3:12    Ca  (ito+iXl)'äi'  +  6§i  SilG4ä(iirai  +  fffM)i+2Sie' 

r=l:3   Ift  (iSa"  +  §Sl  +  iäit)"§i"  K||e,|(iN3,  +  85Al+t7Si), 

Orthocusb     1:3:13   ]  ii(jfi'+ääl)'Si'  +  6a  S;||e.|(iK,  +  |jSAl}  +  28i6'' 

r=^l:S   |6a£'  +  5Sl  +  igil)'SL'  6iie,i(iS5+töAl  +  iySi), 


318.  Atblbstiib. 


In  tlia  preca  ding  table  tte  eolumii  of  ratlos  contaios  the  oxygen  fatios  for  Hja  protoic^ds  and  süim 
or  iäie  deuioxyds  and  siliea,  wliere  no  aeaquiosyd  basea  are  present,  aa  in  the  firat,  Hocond,  and  third 
groupa,  and  Bpedes  382 ;  for  the  proloxyds,  sesquioxyds,  and  siliea,  wliere  tlie  basea  inolude  elementa 
in  eaoli  of  theae  tbree  statea,  aa  in  all  the  other  groupa.  In  speoieB  385,  the  ratio  is  for  the  prot- 
oxj-ds,  sesquloiydH,  tritoiyda,  and  siliea, 

The  letter  r  (apecies  2b8,  28'!,  293,  elö.)  signiües  osygen  ratio  between  the  baaea  and  ailioa. 
This  ratio  is  atated  only  when  the  siiioa  Is  in.  eicess  above  tliat  of  the  \iniailieate  i^ype,  and  it  cx- 
hibita  the  araount  of  tttat  eicass.  Q  ja  naed  in  tlie  aeoocd  oolumn  of  formulas  for  any  aooaasovy 
constituenta  not  aiüea ;  ita  value  in  each  oase  may  be  derived  from  Üie  part  of  the  oorresponding 
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formula  in  the  first  cdumn  whioh  is  in  braokets.  Iii  speciea  366  it  atanda  for  CPe,  iin)  Ob  in 
284B,  for  Poll;  and  so  on. 

Eiamples  of  an  eiceas  of  aUica  oecur  in  many  of  tlie  above  groupa ;  namely,  tho  Chrjsolita 
gronp,  in  leuoopiianita ;  Phenacite  group,  in  meliplianite ;  the  Bpidole  group,  in  Jadeite  and  per- 
hapa  in  aauaaurite ;  the  lolite  group ;  the  Mica  group,  in  muacOTite,  lepidolite,  and  oryopliylÜre ; 
Soapolite  gronp,  in  wcrnerite,  ekeberpte,  mizzonite,  dipjie,  marialite ;  HeplieUte  group ;  IjBUdte 
group,  in  leueite ;  Peldaijar  group,  in  all  the  apecies  eicepting  auorüiite. 

It  liaa  beeu  ehown  that  thia  oiceaa  of  ailica  ia  often  connected  directly  with  Üie  alkalina  natura 
of  the  baae,  andincreasea  with  increaaed  alkolinity,  aa  if  the  former  wore  determined  by  theiattei". 
Tbe  following  are  the  ratioa  between  the  non-alltaline  and  alkaline  portions  of  the  baae  in  the 
above  mentioned  groups,  aa  dedded  froni  the  niean  of  the  analyaea,  together  with  the  ratlos  for 
the  Ixises  and  ailica ; 


Epidote 
Zoiaite 
Saussurite 


LepidomBlano 
Muscovite 
Lepidolite 
Cryophyllit« 

-   Sareolite 
Meiouite 
PatanthlM 
Wernerito 


Mizzonite 
Mariahto 


FaLDSPAR  &I1. —  Anorthito 
labradorite 
Hyalophane 


Silica 


Hon-alk.  Alk. 


2  (or  2i) 

1    :     2 

2 

aüpolash. 

1 

all  non-tUk 

a 

H  i 

2ä 
3 

1    :    2 
sllalk. 
aUalk. 

Otthodase. 

In  each  of  tbe  groups  in  thia  table  the  increase  in  the  proporBon  of  silica  ia  accompauied  with 
an  inorease  in  the  proporijou  of  alkalies.  lohte  is  au  exception,  aa  It  containa,  accordiug  to  the 
analyses  hitherto  made,  no  alkalies.  Sphenoclaae  (No.  2J5)  ia  another,  but  the  miueral  ia  uncrya- 
tallized,  and  it  ia  too  UtUe  known  to  be  considered  in  this  connedäon. 

The  two  formulas  a  and  6,  for  the  Bpeciea  containing  thjs  eicesa  of  silica,  are  thoae  explained 
on  p^e  204,  th^  first  making  the  esceaa  accessory  silica,  the  seco«d  making  Ao(^  of  Ihe  esoeaa  basic 

In  eoQuection  with  the  descriptiona  of  tho  speciea  hoyond,  only  the  formniaa  of  the  firat  of  the 
two  kiiida  are  giren  in  füll. 
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257.  POESTBRITE.    Levy,  Ann.  Phü.  IL,  vü.  69,  182*.    Peridoto  Wanoo  Seacchi,  D^strib 
SiBt  Min.,  63,  tfapoJi,  1842.    White  Olivine.     BoHonite  Sh^,  ilin^  i.  18,  1835. 


Orthorhombic.    Form  and  angles  as  in  ehrysolite.    Observed  planes :  0 ; 
fertical.  i-*.  m.  /,  *-2,  *-|,  i-^ ;    domes,  l-i,  1-1,  ^1 ;  octahedral,  1, 1-2,  -f-f. 
i  0.     In  attached  crystale.     Also  in  imbedded  imperfect 


crystals,  graina,  or  niaoo™, 

1I.=6 — 7.  (t.=3*21 — 3'33.  Lnstre  vitreous.  Transparent — translueent. 
Color  white,  yellowiah-white,  wax-yellow,  grayish,  bluish-gray,  greenish; 
eonietimea  becoming  yellowish  on  exposuro  wlien  not  in  distinct  crystals. 
Streak  uncolored. 

Var. — 1.  Ibrsleriie,  white  crystala  from  Tesuvius,  H.=7;  G.  =  S.243,  Rammelsber^.  3. 
Bollonüe,  imbeddad  mineral  of  otter  tinta,  from Bolton,  etc.,  Mass.;  H.=6— 6*5,  G, =3.208— 3'338, 
Smith;  3-ä!^  Breitli. 

Comp. — Mg'§i=8ilica  42'86,  magnesia  51'U=ll)0.  Änalyaoa:  1,  RammelBberg  (Pogg., 
eil.  568);   2,  J.  L.  Smitii  (Am.  J.  Sei.,  II.  xyiü.  37  2) ;  3,  G.  J.  BruBh  (ib.,  iKVÜ.  395): 

8i  Sl            fi[g  Ca  te  i^a. 

1.  ForsleräB       43'41  D3-30  2-33        =  98'Oi  Kamm. 

2.  BatUnile  (f)42-31  011  El-16  2-78  1-00=  9S'33  Smith. 

8.        "              42-82  tr.  W44  0'S5  1-47  0-16=lÜ0-34  Bruah. 


Pyr.,  etc. — B.B.  unaltered  and  infusible  Boltomte  pyes  tracaa  of  moisture  in  tha  dosed 
tube  and  becomes  colorless.  Decomposed  by  mucatic  jcid  with  Separation  of  golatinoua  siliua  in 
both  foraterita  and  boltonite, 

Obs. — Foraterite  occura  in  impianted  ciyatals,  ■mth  apmel  and  aug^te  at  VeBuvius.  Boltonite 
ia  diaaeminated  tbrough  a  whitislt  eryBtalhno  hmestoue,  Bt  Bolton,  Maaa. ;  also  at  Rox- 
bury  and  Littleton,  Maas. ;  its  imbedded  m'jsaes  nr  cryatalB  ara  often  over  an  inch  through,  and 
rectaugulat  io  aection.  Part  of  the  boltomte  13  alteced,  and  thence  aofter  aad  hydroua,  witb  tho 
compositioD  of  villaraito  (p. — ). 

Oll  oryst.,  B.  &.  M.,  Min.,  318 ;  Hessenbei^,  Min.  Not.,  No,  I.,  22. 

Forsläriie  was  named  by  Levy  after  Mr.  Forster,  a  patron  of  minaralogy. 

Artif. — Arüfidal  magaeaia-chrysolite  has  been  made  by  Ebelmen,  by  fiiBing  togetlier  in  a  por- 
cclain  furnaee  a  mixture  of  siliea  and  magnesia,  witb  earbonate  of  poteah,  er  borio  acid. 

TMiffiFEROUS  Chrtsolits.  A  massivfl,  reddisli.browii  ndneral  from  tho  talcoao  sohlst  of 
Pfuadcra  in  tho  Tyrol,  haring  aome  resemblanoa  to  boltonite,  aiuä  G.=S'25.  Oontains,  aceord- 
ing  to  Damour  (Ann.  d.  M.,  IV.  TÜi.  90),3'5  toO'3  of  litanic  add,  with  6  p.  e.  of  protoiydof  iron. 
For  analyaos  aee  Nos.  1  and  2  on  page  251. 

The  condition  of  tha  titauium  haa  not  been  satisfaotorily  ascertained.  There  ia  a  defloienoy 
of  silica  wiiich  it  may  aupply.  Bnt  if  it  eiists  in  the  mineral  as  titaDie  iron,  the  rest  ia  a  mag- 
neaian  cbrysolite,  hko  boltonite,  with  but  little  Fe  replaoing  ilg. 

253,  IMONTICEIiLTTB.    Broohe,  Ann,  Phü,,  1831.    Batrachit  Brdth.,  Ohar,,  307,  1832. 

Orthorhombic,  and  isomorphoua  with  chrjsolite.  Occnmng  planes,  i-t, 
i-ä,  I,  1-1,  2-2.  In  crystals.  Also  massive,  with  two  cleavages  mclined  to 
one  another  115°,  and  another  diagonal  to  this  angle. 

H.^5— 5"5.  G.=:3'03— 3'25.  Lustre  vitreous,  slightly  resinons  in  the 
massive  variety,  Colorless,  jellowish-gray,  pale  greenish-gray,  and  whitish. 
Streak  uneolored.  Transparent  to  translueent.  Fracture  more  or  less 
conchoidal. 

Var.— (1)   MonlicslUte,  in  coiorlesa  to  yellowish-gray  crystals,  from  Vesuvias;   6.=3-119— 
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S-245.    (3)  Baimchiie,  desTable  rt 


F6,  of  a  pale  greenish-^Tay  oolor,  or  whitiBh;  G.= 


2.  BairachHe 


21''I! 


Pyr.,  eto.— B.B.  rounded  only  oa  the  edges.    Solublo  in  dilute  m 
wMdi  on  heuting  gelaticizea. 

Obs.— Montic6!lite  occura  in  orystala  imbedded  it 
Mt,  Somma.  Bal^achüe  iß  found  in.  small  maaaes  oi 
TjToL 

MonUcdiUe  was  numed  after  ihe  Itallan  imaeralo^at,  Montioelli :   Balrachite  from  jJrpa,^»;,  jrog, 
In  alluaion  to  the  color, 

259.  CHRTSOLITE.  Smaragdus?,  BeryHus?,  pt.  Tet  Topaaos7  pt  jPKn,  Hot  Ohryaolithua 
[^Töpaz]  Plin.,  YTT-gii,  42.  Cliryaolit,  öemma  pelluoidiBaicoa  colore  virldi  subflavo  in  igne 
fiigaci  {desoription  also  says  quadrangular,  infiiaible,  eta.\  WoM.,  Min.,  118,  1741.  Peridot 
ordiaaire  [not  Üie  Oriental]  d'Arg&tvläe,  Oryfct.,  161,  1756.  Gulgrön  Topna=Chryaolit  Oronst., 
Mjd.,  48,  1758.  ChrysoJite  ordinaire  de  iisie,  Orist,  230,  1772,  ü.  371,  1783  [not  Peridot  .de 
Oeylan=Touraialine  ib.,  iL  346].  Krisolith  Wera^  Bergm.  J.,  373,  Ilsä+Olivine  (fr.  basalt) 
[=Ohrysolite  des  Volcana  Iht^as,  Vivarids,  1778.]  Wem.,  ib.,  55,  1790,  Peridot  fi,  Tr.,  iii. 
1601.  Hyaloaidorit  Wahhner,  Schw.  J.,  xsiiz.  GS,  1823.  Glinkit  EomanwsM,  Bei^ouraal 
Eusa.,  Oot.  1847;  ident.  with  Clirysolite,  Beck,  Terh.  Min.  Goa.  St.  Pet.,  244,  1847. 

Orthorhombie.     I h  7=94°  2' ;  ö  A  l-i=:12S°  38' ;  a :  5  :  e=l>2588  : 1 : 


0  A  1-3=125°  45'.  0  A  14=130"  26^'  ^  A  ff,  ov.  «-i,i:;108°  61' 

0  A  1=120  10  1  A  1,  mac.,=107  45  i-ä  A  ^ä,  ov.  «-«,=133  34 

0  A  1-1=114  48  1  A  1,  l)r.,=101  33  i4  A  1-S=-137  31. 

0  A  |-i=149  30  t-E  A  tri,  ov.  »-i,=130  2  ^4  A  |-?=119  12 


XÖF 
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l-i 
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^■-1 
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f^i 

Observed  Planea. 


Cleavage :  i4  rather  distinct.  Massive  and  compact,  or  granulär ;  usually 
in  imbedded  grains. 

H.=6— 7.  G.=3'33— 3'5.  Luati'o  vitreons.  Color  areen— comraonly 
olive-green,  sometimes  browniah,  gi-ayish-red,  grajiM-green.  Streak 
uaualfy  uncolored,  rarely  jellowish.  Transparent— translacent.  Frae- 
ture  conchoidal.     Double  refraction  positive  ;  biaectrix  normal  to  0. 

Comp,  Var.— {%,  Fe)'  Si,  with  traoea  at  ömes  of  TtTn,  Öa,  Si,  The  amount  of  Ps  Taries 
much.    When  there  are  9  i'e  to  BO  %  (anal.  5,  1),  the  ratio  of  J'e  to  Mg  ia  1 :  10 ;  when  16  Fe 
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to  44  lig  (anal.  22)  nearly  1:5;  wlien  22ii'e  to  3BS[g  (anal  23)  nearlj^  1:3;  wheD384i'B  to 
sajMg,  mialiyalosideiile,itieraüo  isl  :2,  aaU  the  special  formula  (ä-Mg+ii'e}'§i,  or  2jil^ 
Si+Fe'  Si.    Tills  apeiäes  ia  ordinarily  divided  iQto 

1.  PrecUius.  Of  a  pala  yellowiBli-greeu  color,  and  tranapareiit,  so  as  to  lie  ßt  foc  jowelry ;  0;.= 
a'441,  S''65li.  OocaaionaÜyaeenmmaaaesosliTgeas  "aturkey's  egg,"bunisuBUymuehsmaUer. 
It  has  longlJeen  brought  from  Uie  Levaut  fot  jewelry,  but  the  esaot  iooalltylsnot  known.  Well- 
deflned  crystals  of  ehrysolite  an  inoh  acroaa  are  very  micommon.  Tha  proportion  of  iroa.  to  mag- 
uesia  maj  be  eitber  smaü  or  lai^  as  in  tlie  foEowii^. 

1,  Common;  Olinine  of  Werner.  Dark  yellowish-green  to  olive-or  botße-glftss-graen ;  6.=; 
8'334,  fr.  Etna.  OoramoiJy  disseminated  in  basale  and  iayaB,  in  grains,  and  also  at  times  in  lai^e 
masses  having  a  raotangnlar  ouüine,  showing  that  they  are  crystnls,  although  made  up  apparently 
of  grains;  theae  massea  sometimea  we^jliing  30  Ibs,    Also  oonetitutlng  rocfca. 

Glmhiie  is  pale-green  uhryaolite  from  taloose  aahist ;  G.=3-39— 3-43,  Harm.  RyohsiderUe  is  a 
very  fern:^iiouskind{«iaL  21);  tbe  speeimen  onalyaed  was  partially  deoomposed,  being  irides- 
cent  snd  aubmet^liu  in  lustre. 

Analyses:  1,  2,  Damonr  (Ann.  d.  M.,  T.  vüL  90);  3,  Gentb  (Ana  Oh.  Pharm.,  lirt  20);  4,  ii 
(Am.  J.  Sei.,  n,  sxöü-  19S) ;  6,  Manice  (ib.,  tttI.  3B9)  ;  6,  1,  Slroinoyer  (Gel.  Ana.  Gott.,  1824, 
208;  Pogg.,  iv.  193);  8,  Walmstedt  (Ak.  H.  ötockh.,  1824,  il  359,  and  8chw.  J.,  XÜT.  25);  9, 
Hauan  (Verh.  G.  Beichs.,  1867,  tl);  10,  Kjerulf  (J.  pr.  Ch,,  Ixt,  187);  11,  Bouter  (ZS.  G.,  ivi. 
343);  12,  Madelung  (ib.);  13,  WalteiBhauBen  (Viilk.  Qest,  IH);  14,  Rammelsberg  (Min.  Oh, 
438);  15,  WalnaStedt(to.);  IG,  Stromeyer  (1.  a) ;  17,  Kalle(Ramm.  Min.  Gh.,  438);  IS,  Camour 
(Bull.  G.  Sot,  II.  Sil.  414);  19,  BammelsbBi^  (L  c);  20,  Walmatedt  (L  c) ;  21,  DevUle  (Et 
Cieol.  Canaries);  22,  Lappe  (Pogg-,  slüi  6G9);  28,  Sobniid  (Pogg.,  hxnv.  501);  24,  W.  t.  Beck 
(Vorh.  Min.  St.  Fet,,  1847);  25,  Domeyko  (Ann.  d.  iL,  IV.  xiv.  187);  26,  T.  S.  Hunt  (Am,  J. 
Sei.,  II.  Xiiz.  283) ;  a7,  "Walehner  (Schw.  J.,  ssriz.  65) : 


SI 


Mn 


1.  Pfnadora,  bnh.-rd. 


9.  Norway,  a  rode 

10.  Eifel,  win»-yw. 

11.  Dim  Mto.,  BunylB 

13.  Etna 

14.  Petachau 

15.  PaUas  roeteorite 

16  Olumba,  R  A-,  mdei 

17  Feouyiu^ 
ft  LftkeLhcrz 
19  Carlabad 
iti  Mt  Somma 

21  0  Verdea,  Togo  I 

22  Greenland 

2;  Alaoama,  meleorw 

24  GlinliSe 

25  Antuelo,  Ohfli 
2»  Neir  Montieal 
27  Hyailsidenle 


86-30     600         0'60  49'65,  fi  530,  IT  l-75=99-80  Damour. 

36-87     e-21         0-eO  50-14,  Ti  3-51,  S  1-71  — 99-04  Damour. 

43-44    6-93       49-31,  Äl  (r.,  Si  0-32,  Coif.^lOO  Genth. 

})  41-17    7-35       49-1^  Ca  0-04,  Si  0-41,  gangae  1-23,  ign.  0-69 

-10i!-05Genth. 

40  75     9-86       50-38=T00-36  Manice. 

40-09    8-17^11  0-20  50'49,  älO-19,  Si  0-37=99-51  Stcomeyer. 

39'7a     919  "     0-1)9  6013,  M  0-22,  Si  0-32=e9-B8  Stromeyer. 

41-54     S-fifi         0  25  50-04^  Sl  0-00= 100 -55  Wahnstedt. 

0-17  48-22,  Äl  0-10,  Sl  0-28  ign.  4-71=:99-7  3Hauan. 


42-21  8-91 
43-80  Ö-40 
42-69  1009 
4101  10-06 
44-67  10-76 
40-33  11-53 
iric  Sa-25  11-75 
40-35  13-34 
40-69  \i-n 
39-84  14-85 
40-08  15-36 
40-19  15-27 
40-00  J6-ai 
36-92  17-31 
(I)  39--21  17-45 
40-70  19-60 


,  ,Ii  (*-.,  a  0-49=10017  Madelung. 

,    41-27,  3ü  0-64,  Si  0'20,  S  1-O4=100"i2  Walt. 

■  41-84,  älO-2S  Ca  2-35=99-85  Ramm. 

I    47-74,  Äl  ö-.,  Ca  (»-.=100-39  Watmutedt. 
.    49-68=99-79  Stromeyer. 

■  46-70=99-39  Ealle. 

)    43-13=99-05  DaJnour. 

■  45-81=::100  RanimelBberg. 

!    44-32,  äl  0-18=100-24  Wslmstedt. 
35-70,  Äl  0-80,  Ca  5-13=99-35  DevÜle. 

■  43-09,  Äl  0-06=99-91  Lappe. 
48-16=99-10  Sohmid. 

,    44-06=  100-12  Bock. 
,    39-7i)=i00Doraeyko. 

39-68=99-30  Hunt. 

32-40,  Äl  2-21,  S:  2-09,  Cr  !)-,i=99-23  Walüliner. 


Berzelins  deteoted  oxyd  of  tin  in  the  oliTine  of  the  Pallas  meteorite ;  Bummler  a  trac©  of  arse- 
cous  aöd  A.  Erdmanu  foand  a  traee  of  fluorine  in  that  of  Elfdalen,  and  of  Tuuaberg.  Walch- 
cer  obtained  in  anal,  26  0-330  grma.  of  &e  (out  of  1-O40  grms.  nnder  analysia),  from  which  he 
deduced  309  grma.  of  S'e,  or  29-71  p.  c. 

Pyr.,  etc. — B.B.  whitens,  bnt  is  infusible;  with  the  ftnxes  ^ves  reactions  for  iroa.  Hj^lod- 
deriW  and  other  Tarieties  rioh  in  iron  fnse  lo  a  black  magnetäo  ^bule.  Some  varieUea  give  re- 
it 
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actiona  for  titanio  acidandraanganose.    DecompcraeilbrmurktiQaidBulphurioaeiiiswißi  Separa- 
tion of  gelatjnoua  silioa.    G.  before  ignition,  a*aB9;  aftec,  B'378. 

Obs. — Ä  common  constituent  of  Bome  eruptive  roofcs ;  and  also  ooourring  in  ot  among  raeta- 
morphio  rodks,  wiöi  taleose  sdhist,  typerathcue  rocits,  and  Serpentine ;  or  as  a  rook  foraiatiou ; 


nany  meteoritea.    The  eruptive  roeks,  basalt  and  banaltic  laya,  e 
diryBolite  (the  variety  oliimie),  along  ■witi  labradorite  or  other  feldspar,  and  augite.    Though 
nBually  in  graina,  it  is  sometimes  in  rectangular  maaaes  severai  indies  tMdk. 

A  ohrjsdite  rock  ocoviniug  at  L.  Lhetz,  oojasiBtinglargely  of  chrysolite,  has  been  oalled  Lherzolyle 
(See  p.  141,  under  Spinel).  Tho  dunyte  of  F.  v.  Hoehstettar  (Z8.  G.  Ges.,  svl.  841 )  is  the  Barne  rock, 
acoordingto  Sandberger.  Tlie  latter  liaaagrayiah-^reen  eolor,  andgreasy  and  vitreous  lustre,  witli 
G.=3'29B,  and  ooours  witli  serpeatiuo  rock  in  Dun  Mtn.,  oear  Nekou  in  New  Zealand.  Another 
Bimilar  rook  &oni  Moravia,  called  jiicrj/fc,  coaaists  half  of  ciiiyBolile,  aloi^  wiüi  feldspar,  diallagc, 
hombleude,  and  magoettte.  Änother  from  Norway  {called  OlivinfeU  in  German,  or  olivine  rock)  haa 
very  nearly  the  composition  of  pure  chryaolite  (anaL  9);  G.=3'34— 3'32,  l^enüf  (1.  c);  granu- 
lär m  tssture ;  of  olive  to  botUe-gteen  color ;  it  containa  Bome  talc,  tremolite,  and  bronzite. 

Oocura  in  eruptive  rooks  at  Veauvius,  Scily,  Eeola,  Sandwich  Islands,  and  most  volcanio  ial- 
anda  or  re^ous;  at  Espailly  in  Änvergne;  at  ünkel,  on  the  Rhino,  crystala  aeveral  inches 
long;  at  Kapfenstoin  in  Lower  Stjria,  in  spheroidai  masaes;  at  SaBbach  and  Ihrii^en  in  Kaiaer- 
stuhl,  SwitE. ;  near  Freibni^,  Baden,  in  dolerlte,  a  variety  contaioing  much  iron  {hyol/mder- 
iie) ;  in  Tlietford  and  Horwioli,  Vermont,  in  bouldera  of  ooarsely  cryat.  basalt,  the  eryatals  or 
masHes  several  incheB  tbroi^h ;  in  dolerite  oc  baaült  in  Canada,  near  Montreal,  »t  Eougemont  and 
Mounts  Royal  and  MontarviUe  (anaL  SB). 

In  taleoae  achiai,  fouod  near  Kyachtimsk,  N.  of  Miaak,  and  near  Syaserak  in  the  Ural,  in  green- 
iah  Imbedded  nodules  IßlmMe,  anaL  24);  id.  at  Webater,  in  Jackson  Co,  K.  0.  (G.=3';i8),  along 
with.  Serpentine,  pjroaclerite,  and  chromite ;  with  ohromite  in  Loudoa  Co.,  Ta. ;  in  Lancaater 
Co,,  Pa,  at  Wood'a  mine,  with  aerpentine  aud  chromite  (Geiith);  near  Media,  Delaware  Co.,  Pa-, 
with  hornldende,  mngneüte,  and  chromite.    In  hypersthene  rock  at  Blfdalen. 

Amoi^  the  meteoritea  containing  ehrjsolite,  there  are  tie  Pfdlaa  from  Biberia,  othera  from 
Olumba,  Ataoama,  St^nbach,  etc. 

On  cryst.,  Kokacharof,  Bull.  Als.  St.  Pet,  ii.  2S5.  Gives  1-2  A  1-2,  ov.  (?,=71°  30',  whence  Oa 
1-S=125°  46',  t-ä  A  j-ä,  OT.  1^=49°  5B',  whence  ov.  i-!=130°  5'. 

MoBt  of  the  erystals  are  fiagile,  and  therefore  unfit  for  uae  aa  gems. 

ITamed  from  i^iJiwit,  gold,  and  Xie-i.     The  hyaloaideiite,  from  'öuAo;,  glass,  and  <t!!f>ip"!,  iron. 

The  Okrysohikus  of  Pliny  waa  probably  onr  topaz ;  and  bis  lopaz  our  chrysoUle.  Eut  Pliny'a 
stateinent  tiiat  "  topazoB  "  is  the  lai^est  of  all  the  precäoua  atones,  and  that  a  statue  4  cubita  high 
waamade  of  it,  ahowa  tliat  he  oonfounded  togetherdifferent  stonea,  aince  aolid  chryaolite  cryatala 
are  never  as  lfltT!;e  aa  aome  topsa  cryatala,  and  two  inches  is  an  ejrtraordinary  magnitude.  Tho 
hortineaa  montioned,  that  it  yielda  to  Ehe  action  of  the  file  aud  wears  with  use,  is  right,  and  seeniH 
to  prove  that  true  cbryaolite  was  iaduded  ander  the  name  of  iopazitm.  It  came  from  an  island  in 
the  Red  Sea,  and  waa  very  highly  vaUied,  It  is  stated  by  Diodorus  Siculua  to  have  reaembied 
glaas,  but  to  have  had  a  remarkable  golden  appearance,  espeeially  conspicuoua  at  night  (King). 

Alt. — Allfiration  of  chryaolite  oten  takea  place  throngh  tiio  oiydfttion  of  the  iron;  the 
mineral  becomes  brownish  or  reddiah-browu  and  irideacent.  Tt  also  splits  into  tliin  laminiE  aa 
tlie  cliange  goea  on,  aometimea  so  aa  to  resemble  a  oiica.  A  baaalt  thus  changed  waa  once 
pointed  out  to  the  author  as  a  mica  alate,  although  no  further  cbange  had  taken  place  than  that 
here  mentioned.  Gbiwite,  lAmhüite,  and  Stiferiwiepis  of  Saussure  (J,  de  Phya.,  341,  1194),  all  from 
lämbnj^  in  Brisgau,  ars  chryaolite  more  or  leas  alterad.  The  proceaa  may  end  in  leaviag  tlie 
oavity  of  the  cryat^  Slled  wiüi  limonite  or  rod  oiyd  of  iron. 

Ündec  the  action  of  carbonatad  waters,  tlie  iron  ia  often  carried  off  inataad  of  belüg  perozy- 
dized,  and  aiao  some  of  the  magaesia  is  removed  at  tlie  same  time ;  and  thua  may  eome  sei-pea- 
üne,  piarosmine,  wliich  ofteu  retain  the  orystalline  form  of  chryaolite.  A  further  change  may 
produce  st/eaiüa  and  other  maguesiau  apeoiea. 

For  analyaea  of  altered  ehvyaohta  see  Walmstedl^  in  Äk.  H  Stoakh.,  Iß24,  and  Ramm.  Min. 
Ch.,  441 ;  Bhodiua  in  Ann.  Oh.  Pharm.,  liiii.  116,  aud  Eamm,  lliu.  Ch.,  441 ;  Lewinstein  in 
Jahreab.,  1860,  757;  A.  Madelung,  Jahrb.  G.  Eeicha.,  liv.  1,  Jahi^b.  Min.,  1861,  328;  W.  Jung, 
B.  H.  Ztg.,  xxü.  2S9. 


260.  FA7AZjIT£I.     C.   G.    Gmülia,  Fogg.,  li.  1839.      Eisonperidofi  Biaeugka.    Omn.     Iroo 
Chrysolite.    Anhydrous  Silicate  of  Iron. 

Massive,  ciystalline.     Cleavage  in  two  directiona  at  right  angles  to  one 
another. 
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3.       "                 28- äl 

3-46 

63-80 

ir. 

L  Slavoarraoli  39'60 

63-73     1-78 

5.             "           2&-B0 

ir. 

63-64     6-07 

0-30 

IL=6-5.  G.=4-4-14;  4-138,rayal;  4-006,  Irelaiid,  Delease.  Lustre 
metalloid,  eoraewhat  reamous  in  the  fra«tiire.  Color  black,  greenisli,  or 
brownish-blaek ;  sometimea  irideaeent.  Opaque.  JFracture  imperfectly 
conchoidal.     Attractable  by  tbe  magnet. 

Comp^-Je' Si=Silica  29-5,  protosyd  of  iron  70-5=100.  Analyses:  1,  Gmelin  (Pogg.,  li. 
leO);  2,  Fellenberg  (ib.)  j  3,  Eammelaberg  (Min.  Oll.,  435) ;  4,  Thomaoa  (Min.,  L  461);  B,  Delasas 
(BuU.  G.  Fr.,  II.  I.  S68): 

Si         äl        Fe      fitn      %%       Ca       Cu 

1.  Fayal  80-24    3-54    63-27    3  54    0-86,  Fe  S  a-33=98-T8  Gmelin. 

2.  "  29-15    4-06     60-95    0-69      2-33     0-72    0-31,  tb  1-65=89-81  Pell. 
)-45     129,  FeS3-3B  =  IOÜ-ei  Ramm. 

—    ^lOO-ll  rhomaoii. 

—    =98-41  Dolesse. 

Pyr-,  eto. — Paaes  readily  to  a  blaok  magaetic  globula.     Cfelatmizes  with  acidg.  . 

Obs. — Erom  tha  Mourne  Mt3.,  Ireland,  at  Slavcarracii,  n^ar  Bryanaford,  in  pegmatLte  ;  forma 
nodules  in  voloauio  rooks  at  Payal,  of  the  Azorea.  Übsidiah  or  voloanlc  glass  oiton  approaelies 
faj^te  in  oampoaition. 

Arti£ — Iron-chrysolita  somBtimea  oocurs  in  cryatals  as  a  furDace  b1^,  bb  notioed  by  Hanamana 
in  1812,  and  laier  bj  Mitseherlich  and  othera.  The  vulMnisdies  Mumtglas  of  Klaproth  (Beitr.,  v. 
222),  -whicli  afforded  the  aboTO  coinposition,  was  a  elag  according  to  G-.  Kose.  It  is  a  common 
prodnct  of  the  puddliag  fiimace. 

261.  iBON-MiNGABEaa  Chbtsolitb.  i,A.  EnJ^nann,  Ak.  H.  Stookh.,  1848 ;  var.  oliTine,  hia  Min,, 
2T8,  1853.)  Near  fajalile,  but  containa,  besides  protosyd  of  iroa,  aome  protosjd  of  mai^anese 
and  llmo,  Witt  bIbo  a  little  magneslaj  approachiiig  tiiua  hyalosiderite. 

One  ofthrae  agreeing  analyses  afforded  Erdmaoii  [1.  c); 

Si  äl  Je  Sin  %  Ca, 

29-1 G  l-5e  SS-al  8-47  3-23  2-29=100-SS. 

it  gives  the  formula,  SFe'^äi  +  i  MD'Si+(Mg,  ßa)'Si,  Eammelaborg.     ItoccursiD 
rock  called  Euiysgte,  consiating  in  pait  of  auglte  and  gamet,  at  Tunalwg  in  Swoden. 

A  fiiirB,oi:6-pToä/aci,  wMch  ia  a  Itme-won-m/mgo/aese  chryaolite,  has  beea  obserred  in  dove-brown 
cryatals  at  au  iron-flirnaoe  in  Eaaton,  Pa.  AJi  analyaia  afforded  Dr.  0.  T.  Jackson  (Am.  J.  Sei , 
II.  xls.  35S),  Si  33-70,  Ca  31-80,  Se  18-00,  Sin,  ffln  14-90;.  äl  3-50=10I-aO.  Takir^  Ite  irOQ  and 
manganeae  as  protosyd,  as  so  regarded  by  Dr.  Jackaon,  Öic  formula  ia  (Oa,  i'e,  Iflin)'  Si. 

262.  TEPHROITE.    Tephroit  Breith.,  Chat.,  378, 1823,  212,  329,  1832. 

Orthorhombie.  Cryatalline-masaive.  Oleavage  in  three  directions  rec- 
tangular  in  intersection,  one  perfect,  a  seeond  a  little  less  so,  the  third 
imperfect,  or  rather  indistinct, 

H.=5'5— 6.  G,=4~4"12.  Lustre  somewhat  adamantine.  Color 
grayish  flesh-red,  reddieh-browu,  and  rose-red,  to  ash-gray,  smoky-gray. 
Streak  pale  gray.  Darkens,  on  exposure,  to  browii  and  black.  Translucent 
. — aubtranalneent.  Optie-axial  plane  parallel  to  plane  of  perfect  cleavage ; 
divergence  for  red  rays,  159°  1' ;  in  oil,  84°  19'. 

Var. — 1.  Normal  (muiL  1-5),  2.  Magnesian,  or 'pioroU^hroib;  (anal.  6-9).  0.  of  ITo.  6,  a  brown 
kind,  2-37 ;  of  Ifq.  7,  a  red,  2-87.     Eeaemblea  mach  a  cleftvable  feldapar.^ 

Oomp.— Jttn"  äi=;Silioa  29-8,  protoiyd  of  raaogimese  70-2=100;  or  (An,  ]l!lg)'SL  Analyaea; 
1,  Thomson  (Min-,  1,  614);  2,  Eammelabei^  (Pogg-,  Ixii,  146);  3,  H.  Debile  (Desd.  Min.,  i.  88); 
4,  G.  J.  Brash  (Am.  J.  Sei.,  II.  »im  06) ;  5,  Igelström  ((Bfv.  Ak.  Stockh.,  1865,  328) ;  6,  7,  P. 
Collier  and  A.  Hague  (3ae  No.  4) ;  8,  Damour  (Ann.  d.  M.,  VI.  a  339);  9,  lgalatrom(L  c): 

Si        te       ma.       2n      %      Ca     ige. 
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iO  OXr&EN   COMPOUNDS, 

Si       te      Sla      2n     Tilg      Öa     ign. 

Spam  28-37  3-ie  59-31  7-58     2-lB  0-39 =89-95  Deville. 

"  80-19  1-09  65-Ö9  0-2J     1-38  1-04  0-37=09-93  Bruah. 

Paiabsi^,  reä  30-82     56-83  —     2-79  5-37  2-20=88-01  IgelBÖöm. 

Sparte,  Iroim  30-55  1-B3  52-32  5-93     7-73  1-60  0-28=99-83  Collier. 

"       red  31-73  0-23  47-63  4-77  14-03  0-54  0-35=99-27  Hague. 

Franklin  29-95  1*96  3643  11-61  13-60  1-71=100-26  Damour. 

Paisbecg,  hrrmm  31-36  4-15  44-07    17-71  Jr.  0-87,  tb,  As,  C  ir.=98-16  Igelat. 

Analysia  No.  4  was  of  a  Bpscimen  reGeivBd  &om  Breithaupt,  as  the  original  tepliroita  |  ÜJoa.  8, 
7,  from  apeoimenB  obtained  ij  Braali  at  Stirllng  HiU,  ia  Sparta.  Tho  ainc  in  anal.  3-7  was  ra>- 
doubtedly  from  mised  zincite,  this  mineral  ocoarring  as  a  ftiin  Bcala  or  lamina  in  the  direoüon  of 
the  GleaTü^  and  henee  often  coverii^  cleavage  suriaces  (Erush).  Anal  7  corresponda  to  (^  Mn 
+,i  Mg)  Si ;  anal.  8,  to  (-J-  ]!än+-i  (Ig)  8i ;  and  in  anal.  8,  Stn  :  lilg=5  :  4. 

Pyr,,  eto. — ßi,  fases  at  3-5  to  a  blank  acoria.  Gelatinizea  perfeotly  io  muriatie  &ä&  wiüiout 
evolTing  chlorine.  With  the  flnies  givea  reacüons  for  manganeae  and  iron.  Tlie  magnesian 
varietjr  fosea  at  4  (No.  6)  l«  6  (Fo.  7). 

Oba. — Fonnd  at  Särling  HiU.  in  Sparta,  N,  J,,  with  zincite,  willemite,  and  franklinlte.  in  denv- 
able  masBes ;  also  at  Füsbei^,  in  Wermland.  Sweden,  along  witb.  rholonite  and  otber  manganeaian 
minerals ;  at  SjogrutVan,  viiih  hauBmaouite. 

Tbe  Dame  U^troOe  is  iVom  nji^fe.  asl^ixlored.  Breitbaupt'a  original  speoirneu  was  from  tlio 
ooileotion  of  H.  Heyer  at  Drefideu. 

282A.  Htdbotephroitb.  L.  J.  Igelström  has  described  (CEfr.  Ak.  Stoekh.,  1366,  605)  a 
liydrous  tephroite  from  Paiaberg,  wliidi  lias  a  pale  reddish  color,  a  eolorleas  atrealc,  and  H. —i ; 
eelatimües  with  adds  and  yielda  water.  He  obtained  in  an  analysis  Si  28-46, 5in  0-48,  I4n  63'44, 
"Sig  11-89,  Oa,  t'e  ir,,  Ä  5-85=100-13,  and  cojTesponding  to  (I^n,  Sig)'  Si+jj-  tt  It  maj  be  an 
altered  tephroite. 

A  Waci;  siUcale  of  inangasiese  ftom  Klapperad,  Dalecarlia,  liavii^  a  aubmoteUic  lustre  and  yel- 
lowiali-brown  streak,  afforded  Klaproth  (Beitr.,  iv.  137)  Si  2ö0,  län  55-8,  Ü  1 3-0=93-8  ^Än^  Si 
+  2  H,  ag;reeing  with  Bio  tephroite,  eicepbing  tbe  wator.  Klaprotb  obtained  60  p.  a  of  ftu,  Sto, 
wbenoe  the  above  is  deduced  by  Beraeliua. 

263.  KNEBELITE.    Knebelit  Mhereiner,  Scliw.  J.,  xxi.  49,  1813, 

Crjstalline  masaive. 

H.=6*5.  G.=3-714,  Döbereiaei-;  4-122,  ErdmaBn.  Lustre  gKstenin^. 
Color  gray,  apotted  dirtj-wliite,  red,  brown,  and  green ;  also  grayish-blaelt 
to  bla^.     Opaque  to  traiialueent.     Brittle ;  öacture  subeoncnoidal. 

Comp.— (^  te+i  TSlny 
100.    Analyaea:  '   '^■" 
p.  64): 

Si  i-e  Ida 

1.  Ilmenau  32-5  32-  36- 

2,  Dannemora  30-26         34-30         34-47 

Pyr.,  etc.' — Aooocding  to  Boberoiner,  uoaltered  B,B.,  but  Brdmaim'B  minccal  fhaod  eaaily  to  s, 
luBtrcleas  magneüo  bead,  and  gave  witii  tbe  flusea  reactione  for  iron  and  manganoae.  Decom- 
posed  ceadily  by  muriatio  aoid  with  aeparation  of  gelatinoas  aüica. 

Oba. — The  mineral  analyaed  by  Döbereiner  was  from  an  unkno-mi  loeality,  but  G.  Suckow 
(Kenng.  Ueb.  Min.,  1855,  9S)  atatea,  on  tbe  authoiity  of  Knebel,  that  it  was  found  in  granito 
near  Ilmenau.  The  Dannemora  mineral  is  grayisb-black  to  black  in  larga  maases,  light  gray  on 
the  thin  edges,  and  ia  stated  to  eleaye  parallel  to  a  prism  of  about  115°. 

Hamed  aftor  Major  y<m  Knebel 

264.  LEUOOPHANITE.    Leukophan  ffinwÄ,  Ab.  K  Stoekh.,  1840,  181 ;  Tamnau,  Pogg., 
slriii.  504.    Leucophane.    Leucofanito. 

Orthorhombic.  /a  /  about  91°  (90°  to  93°,  Greg ;  91"  3',  B.  &  M.) ; 
OM-i,  calc.,=145°  52'.  Approximate  angles,  C  A  3=117°— 118°  30', 
0  A  2-i=126°  25'.     A  pläno  m-n  on  0=140°  30',  on  one  plane  7=126° 
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30',  011  other  1=101°  30',  Greg.  Cryetals  tabular  and  nearly  reetangular. 
Cleavage  :  basal  perfeet ;  imperfeet  in  anothor  direetion,  inelined  136°  35' 
to  thc  base ;  and  perhaps  in  a  third,  at  right  angles  to  0.  Usually  roas- 
eive. 

H.=3-5— 4.  G.=3-9'i'4,  Luatre  -vitreous  on  a  eleavage  surface.  Color 
pale  dirty  green  to  wine-yellow ;  thin  fragmenta  transparent  and  colorless. 
Powder  white,  and  strongly  phosplioreseent,  whether  heated  or  stniek. 
Electric  when  heated.  Optically  biaxial ;  bisectrix  normal  to  the  base, 
plane  of  axea  the  laaerodiagonal ;  Deacl. 

Comp.— 0.  ratio  for  A,  S,  gl=3  :  3  :  10;  (^  (Ca,  Sa)+-i  Be)'§i+f  §i;  or  eise -mtli half  the 
exeosa  of  siüca  baaio.  Pari  of  the  oxygen  replaced  by  fiuorine,  AnaJjses ;  1,  Bcdmaim  (Ak.  H. 
Stockh.,  1840) ;  3,  Eammelaberg  (Pogg.,  loyiü.  257) : 


:  lO-O. 


J         tr.  2S-S1        ll'äO 

V  the  fluorine,  fbr  Oa,  Be,  Si,  troax  anal,  1,  a  ;  3  :  106 


Pyr.,  atc— In  the  closed  tuba  whitens  and  phosphoreBcea  with  a  purplo  %lit.  B.B.  in  the 
foroopa  phosphoresces  and  flisea  with  mtumeaceneo  at  3  to  a  clear  oolorleaa  glass,  whieh  becomea 
opanae-whiteonflaming;  imparts  an  lütBDse  yeJlow  color  to  the  flame.  I'useii  with  salt  of  phos- 
phoms  in  the  opeu  tube  giree  the  feaclion  for  fluorine. 

Obs. — Leuoophane  oocurs  in  Syenite  with  albite,  eUeohte,  and  yttrotantalite,  ontha  small  rocky 
islet  Lamöe,  naar  the  mouth  of  t^e  Laagesund  üord  in  Horway,  wliere  it  was  fonufl  bj  Esmark. 
I[  reaemblea  somewhat  a  hght-groea  variety  of  apatite. 

Namad  &oin  \soik,  wMle,  end  ^afm,  Tappmr. 

Oncryat.,  Bee  Greg,  PliiL  Mag.,  IV.  iz.  510;  Dana,  Am,  J.  Sei.,  II.xxL  205;  DoaoL  Min.,  i.  144, 


265.  WOHLERITB.   Wöhlerit  Scheerer;  Pogg-,  hr.  321,  1843. 


Orthorhombie 
1;1± 


jA/=90^nearly,  OaU=1U°  37';  ß:&:ö=0-n63: 


OAf 5^160°  27' 

0  A  f  i=133  11 

0  A  ^i=117  07 

0  A  l-ä^l41  30 
i4  A  *-ä=116  34 
i-iA  J=135  ± 
i-i  A  i-i,  ov.  i4,=12Q  52 
«-ä  A«-ä,  ov.  i^,=143  8 
i-iAfT,  ov.  ö,=140  54 

In  tabular  crystals  and  priems.   Cleavage :  i-J 
distinct  and  easy.     Also  granulär. 

H.=5"5.  G.=3'41.  Lustre  vitreous,  inclining  to  resiiious.  Color  light- 
yellow,  wine-,  honey-,  resin-yellow,  brownish,  grayish.  Streak-powder  yel- 
lowisK-white.  Transparent— subtranslucent.  Fracture  more  or  less  con- 
choidal — splinteiy. 

Comp.— 0.  ratio  for  (Ca,  ]ftg,S"a),&,  §i,(i'e,M:n),Öb=9-'!8:  B-08:  15-89:  O-IT:  3-61 ;  from 
Scheerer's  analysia  (with  wMeh  nermann'B  agtees  aearly),  whenca  Scheerer  deduces  a  formula 
ranking  it  a  colambate  of  zirconia  +  5  parta  of  a  sjlicato  of  aoda  and  limo,  It  corrasponda  well  to 
Üie  formula  (t(Öa,  llg,Ka)'  +  i-2r)Si  [  +  -i'-,f  (Fe,  üdii)  Ob],  the  last  momiisr  columMie. 
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.  Nat.  Mosoow,  siiviii.  467) : 
Sa       ft 


Anolysea;   1,  Scheerer  (1.  c);  2,  Hermann  (Bull.  & 


1S2 

PyrT  etc.— B.B.  in  a  fitrong  lieat  fbaes  to  a  ysllowiali  glssa.  WIth  the  fluxes  givea  the  reac' 
tion  of  manganesa,  iron,  and  silica,  DisBolyes  easily  wiisn  beated  in  strong  lauriatic  »cid,  with 
a  Separation  of  tlie  siüca  and  eolumbio  aoid. 

Obs. — Oramrs  'witli  elteolit«  in  zlrcon-Bj^nite,  on  eeveral  islanäa  of  the  Langosuad  fiord,  neac 
Breiig  in  ITorway.  Borne  cryacals  are  nearly  an  inot  long.  On  cryat,,  Doacl,,  in  Ann,  Ch.  Phys., 
m.  sl.,  and  Ana.  d  M.,  V.  xri.  229;  Dauber,  Pogg.,  xoii.  342.  Deaoloizeauz,  iu  bis  later  papor, 
makes  i-i  and  j'-i  the  vertical  fiices  of  the  priam  I,  wiUi  lAl—dü"  iS',  and  he  describes  the  erys- 
tala  SS  hemibedral  in  manj  planea. 

266,  WILLEMITH.  Siliceoua  Oxyd  of  Zinc,  Silicate  of  Zino  {fr.  N.  Jersey),  Vanuxem  •&  Keaiing, 
J.  Ac,  Philad,,  iv.  8,  1824.  WÜlemito  (IV,  Moresnet)  Lexy,  Ann.  d.  M.,  IT.  iv.  613,  1843.  "Wil- 
liamaiteiWilhelmite,  ViHemite,  oü.  arSiogr.  Anhydrous  Silicate  of  Zino.  Hebetin  (fr.  Moresnet) 
R^iät.,  Chat.,  130, 1832.    Troosttte(ft.  N.  J.)  Sfiep.,  Min.,  lat  part,  154,  1832. 


Khomboliedral.     Ä  A  Ji^lW°  1',  O  A  Ä=142°  17' ;  «=0-67378.      Ob- 


served  pli 


in  ciystala  fr.  N.  Jersey,  i-2,  _ß,— J,  1' ;  fr.  Moresnet  0, 1, 
#.  .5Ai=148°  1'.  ÄA1'=150''  5',  r  Ai-2=15r  55', 
ÄAa-2=121°  59';  JA|=128°  30';  levy.  Clea^age: 
*-2  eaey  in  N^.  Jersey  crystala  ;  0  easy  in  those  of  Mor- 
esnet. Also  massive  and  in  disaeminated  grains.  Somo- 
tim^  fibrous, 

H.=5'5.  G=3-89— 4'18.  Liatre  vitreo-resinous, 
rather  weak.  Color  whitiah  or  greenish-yellow,  when 
purest ;  apple-f^reen,  fleah-red,  grayish-white,  yellowish- 
brown ;  otlen  dark-brown  wben  irapure.  Streak  nneol- 
ored.  Transparent  to  opaqno.  Brittle.  Fracture  eon- 
ehoidal,     Double  refraction  strong ;  axis  positive, 

Var.— The  orystals  of  Moresnat  and.  New  Jersey  dilTar  in  ocourring 
forma  as  above  described.  The  lattor  are  often  quite  large,  and  paaa  under 
the  Dame  of  troosliie;  tliey  are  cooimonly  inipure  from  the  pcesence  of 
manganeae  and  iron.  G-.  of  crystals  from  New  Jersey,  3-89— 4,  Tauuxera  and  Keating;  4-02, 
Herrn.;  4-154,  Delesae;  from  Moreanet,  3'93B,  Thomaon;  4-1Ö-4-18,  Lovy;  from  Stolbei^,  4-18, 
Ifonheim. 

Oomp. — Zu'  Si— SiKca  21-1,  osyd  of  zlnc  12-9—100.  AnalyBea:  I,  3,  ■Vauuxem  and  Keat- 
ing (Lc);  3,  Hermann  (J.  pr.  Ch.,ilv!i.  11);  4,  Seleaae  (Ann.  d.  M.,  IT",  i.  213);  5,  H.  Wurtz 
(Rep.  Am.  AEaoo.,_iv.  147);  ß,  Thomson  (Mbi.,  i.  545)  jJ7,  Leyy  (Ann.  d.  M.,  IV.  iv.  141);  1 


n  (Verb,  r 


;.  Ter.  1 


.,  18^ 


157);  g 
Fe 


aJ-05     0-75    ■ 


Greenland     37-88    ■ 


■     =100  Van.  &K. 

■     ^99-e6  Tan.  &  E. 

1-00=100  Herrn. 

■    =100  Delease. 

,  Öal-60=100-ia  Wurtz. 

.     1'29,  Sl  1-44"=99'91  Tbom. 

■  0'3l)=96-50  levy. 

■     =100-16  Monheim. 

■     =99-74  Damour. 


First  analyzed  and  described  by  Vanniem  and  Keating. 
Pyr.,  eto,— B.B.  in  the  forceps  glowa  and  fuses  with  diffl 
tiea  from  New  Jersey  fnse  from  3-5  to  4.    The  p 
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DUiaiLICATEä.  Abi 

coating,  yellow  wbile  liot  and  wbite  on  coolii^,  whieh,  moistened  witb  Solution  of  cobalt,  and 
tcoftted  iu  O.P,,  is  colored  biight  greeu.  With.  soda  liie  coating  ia  more  readily  obtained.  De- 
coraposed  by  muriatic  acid  with  aeparaWon  of  gelatinous  süica. 

Oba. — Prom  VielHe-Montagne  naar  Moresuet,  between  Li^ge  and  Aii-Ia-Chapelle,  in  crystals  and 
massive,  llie  crystalsbut  afew  millimeterainlongth;  also  at  Stolborg  cear  Aix-la-CliapeUe ;  at 
ßflibel  in  Oarinthia ;  ae  Kuos^na  in  öervi»  and  in  Greenlaiid  in  compact  quarta.  In  New  Jeraey 
at  botii  Franklin  and  Stirling  in  sncli  quantilj'  BS  to  oonaljtute  an  important  ore  of  Eino.  It 
oucurs  intitnalelj'  mixed  witli  zincite  and  franlilinite,  and  is  found  massive  of  a  great  Tsriotj  of 
eolors,  from  pale  honey-jeEow  and  light  green  to  dark  ash-gray  and  flesh-red ;  somatimes  in  crjs- 
tals  (trooslile)  six  inohos  long  asd  an  inob  oc  mocB  tbick,  imbedded  Jn  franidinite  and  also  in 
oaloite. 

Named  by  Lsry  aftor  William  L,  Eing  of  tbe  Netlierlauds. 

3Q7.  PHENAOITE.    PhenaMt  N:  v.  NordeneMäld,  Ak.  H.  Btockh.,  160,  1S23,  Pogg.,  Msi.  Dt 

Ehombohedral ;  often  liemiliedral.  Jü  A  _S=116°  36',  0  A  Ä=143°  38', 
Kokeeharof;  a=0'661065.  Observed  planes:  rhombohedrons,  Ä, -3, -1, 
-J ;  sealenohedrons,  1',  1',  -2',  •§■'  (beveliing  terminal  edge  of  S) ;  pyramids, 
|-2,  f-2 ;  priBms,  /,  i-^,  i-| ;  hemihedral,  J  f-f ,  l  |-f ,  I  3-f ,  Koksch.  Min. 
Kuasl.,  ii.  308,  Üi.  81. 

H  A  7=127°  21'  Ji  A  -2=160°  35'  340 

B  A  i-2=121  42  _ß  A  -1=148  18 

f  2  A  1-2=156  U  i  A  i=144  4 

f  2  A  _ff=159  56  2  A  2=87 12 

Orystals  ßometimea  oblong,  as  in  fig.  240 ;  biit  often  the 
prisrn  nearljorquitewanting,  and  the  form  thatofa  low  obtuse 
rhomboliedron,  with  replacea  edgea  and  lateral  angles.  Cleav- 
age  :  i-2  distinct,  _S  iinperfectly  so.  Twins :  composition-face 
f3. 

H.=:7'5— 8,  G.=2-96— 3.  Ltistre  vitreoua.  Colorless;  also,  bi-iglit 
wine-yeUow,  inclining  to  red  ;  brown,  Transparent — subtranslneent.  Frac- 
ture  like  tliat  of  qnartz.     Double  refraction  positive. 

=  100.    Analyaaa  :  1,  Hartwali  (Po|^.,  sxsi.  ST);  2, 


Pyr.,  etc — Alone  reniains  unaltared;  witb  borax  fusos  witii  est  m  1  wn  u  1  a  p  1 
verized,  to  a  transparent  glaBB.     Witli  aoda  affocds  a  wMto  enamnl;  witl   m  tum     'es    nd 

beeomea  infusible.     DuU  blua  with  cobalt  Solution. 

Oba. — Occnra  in  mioa  schiBt  at  the  emerald  and  chrjBoberyl  mloe  f  Tak  ja,  85  t  E  of 
Katberinenberg,  wbere  tiiscrystals  are  Bometimes  nearly  4  inches  ac  oaa,  anl  n  f  und  w  gh 
i^^lbs. ;  also  in  amall  cryatals  on  the  eaat  side  ofthe  Ilinen  MtS-,  5  t  rst  N  f  Mia  k  al  ngw  tll 
topaz  and  green  feldspar ;  also  in  bighly  modified  cryatals  with  quarta,  m  hmonite,  near  Framoat 
iuAlsaoe;  at  Mt.  Mercado,  near  Durango,  Meiieo,  in  limonite  and  magaetite,  tlie  cryatals  nu- 
merous,  but  not  fresli,  being  below  Üie  true  liardness  ;  and  in  a  vaEoy  on  the  summit  of  La  Cruz, 
on  the  aide  of  the  rancho  of  Tin^a,  it  forma,  aoeordiiig  to  Q.  'Weidner,  a  rock,  containing  horn- 
blende  and  aclinolite. 

Named  from  fim^,  a  decdver,  in  allusion  to  ita  having  beeu  mistaken  for  qnartz. 


Tetragonal  or  hexagoiial.     Massive,  and  consisting  sometimes  of  plates 
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OXYGEN   COMPOUNDS. 


or  lamellse,  but  not  as  a  resnlt  of  cleavage  Btnictiire.     Cleavage  hexagonaJ 
(?),  in  tracee. 

H.=5.  G-,=3-0,  üichter ;  3-018,  Eammelsberg.  Lusti'e  vitreous.  Color 
Bulphar,  eitron,  or  honey-yellow.  Transparent  to  tranB]ucent.  Erittie. 
Double  refractjonstrong,  uniaxial;  asis  negative ;  Descl. 

np.  250.    Analysca;  1, imperfect.tiyfii.  Eioiiter  (L  o,);  3,  Ram- 


44-8      12-4    ]-4    11      2'2      31-5      0-2      ^'6      S'S     Ob,  2r,  Se,  "i"  0'3^88-8  llichter. 
43'68  1-57  11'74     26'74     0-11     8-65     0-13,  li  1-4I>,  S  0'30=ü9'S0  Rfltmn. 

ßammeiatiei^'s  analysia,  if  the  fluorine  J3  taten  as  repladng  pari  of  the  oiygen  in  the  tiaaes 
and  acid,  gives  for  ßie  oajgön  (inoludiog  the  fliiorioe)  ratio  forE,  S,  Si  3'1  :  3  :  8-3.  Tho  esact 
uature  of  the  Compound  ia  still  doubtful.  Rammelsbei^  deducea  the  same  formula  es  thst,  for 
leucophane,  taking  as  the  eommoo  osjgen  ratio  4:3:9.  But  DeBoloizeaux's  optieal  examina- 
tions  make  the  two  diatinot  epeciea. 

Pyr-,  eto. — B.B.  in  the  forceps  does  not  ptoaphoraacc,  fuaea  with  intumesoenoB  to  a  white 
euamel ;  in  other  respecta  resembles  lencophane. 

Obs. — From  the  aireon-ayenite  of  Norway,  near  Prcdoricksväni,  with  elieolite,  mica,  fiuorite, 
and  in^;iietio  iroo.  Ab  imperfect  cryatal  iu  the  cabinet  of  R.  P.  Grog,  Eaq.,  gave  him  for  the 
angle  hetween  two  priamatic  faces  133° ;  the  odge  hetween  these  two  faoes  was  replaoed  by  a 
rough  plaDe,  apparently  not  equaUy  indined. 

tiamBd  from  piti,  hotiey,  and  0nip«,  lappear,  from  the  honey-yellow  color,  [Soheecer  miaawrote 
the  Word  melin<gih<me,  whieh  woiild  come  from  f^iAiirot,  ashea,  or  ps^wn,  miüel.\  The  droppi:^  of 
Uie  2  of  the  geaitive,  as  done  abore,  has  cQassical  authotity. 

271.  HULVITE.  Bin  Foaail  w.  Aehnlichk.  m.  d.  Granat  hat,  ater  rieht  Granat  m  seyn 
scheint,  MoJis,  Null.  Kab,,  L  9a,  1804.  Helvin  Wmj.,  1816,  Breith.  in  Hoaio.  Mia.,  iv.  b,  112, 
1811.  "Wern.  lelatea  Mia.  Syst,  2,  29,  1817 ;  Telrahedral  Ganiet  Mohs,  Char.  Syst.  Min.,  1 1, 
1820,  Edinb.    Tetraedriacher  Granat  iii,  Grundr.,  412,  1824. 

laometrie:  tetrahedral,     Figs.  31,  32.     Cleavage:  oetahedral,  in  traces. 

H.™6— 6-5.  G.=3-l— 3-3;  3'216,  Breithaiipt.  Lustre  vitreous,  inclin- 
ing  to  resinoug  Oolor  honey-jellow,  incliniiig  to  yellowish-brown,  and 
siskin-green     streak    ncolurel      Subtranslncent.     Fi'acture  uneven. 


Oomp.— 0  ratio  for  E  &      1 
iMaS,ßamm 

Analysea         2  Gm  hn  P  tg 
Ch.,  701);  4  Eammea  eg    b 

2    for  Mn+ je,  Be-1 ;  1 : 

;  formula  (^(ftln,  te)  +  i  2e)'  gi+ 
orreetion  of  Gmehn's  anal.  1  (Min. 

s 

Be        Ün     je      Mn 

s 

ign. 

1.  Schwa  zonbo  t               6 
3.                                  35   7 

3.  8  2S 

4.  Norway                    8313 

12  03       4176     5-56     

8U3      43-12     S-00.   

I    03       30-57     8-00      8-67 
1146     86-50    4-00     9-77 

5-OB 

6'05 
6'71 

l-]B=98-SlGmBl!n, 
,  *1 1-44  Gmelin. 

l'15=fl8-73  Gmclin. 
=100'ö7  Ramm. 

'  Wim  some  slnmlDS. 

Pyr.,  etc. — Fuses  atSin  R.F.  wiöi  intumesoence  to  ayellowish-brownopaque  bead,  becomiag 
iarter  in  ß.P.  With  the  fluxea  givea  tho  manganeae  roaction,  Decomposed  by  muriatie  aeid, 
with  evolution  of  aulphuretted  hydrogen,  and  Separation  of  gelaticous  siliea. 

Obs. — Occm-s  in  gneiaa  at  Schwaraenberg  in  Sazony,  aaaocialed  with  garnet,  quarta,  fluorite, 
and  ealoite ;  at  Breiteubrunn,  Saiony ;  at  HortekuHe  ncar  Modum,  and  alao  at  Breyig,  in  Norway, 
in  zircon-ayenite. 

Named  by  Werner,  in  aUuaion  to  its  yellow  color,  from  flXius,  tke  San, 
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270.  DANALrrE.    J.  F.  Cooks,  Am.  J.  Sd.,  IL  ilü  13. 

Isometric.  In  oetahedrons,  witli  planes  of  the  dodecahedron ;  tbe  dode 
cahedi'al  faees  atriated  parallel  to  tlie  longer  diagonal. 

H.=5-5— 6.  G.=3'427.  Luetre  viti'eo-resinoue.  Color  flesh-red  to 
gray.  Streak  aimilar,  but  lighter,  Tranalucent.  Fracture  subconchoidal, 
nneven.     Erittle. 

Oojnpr-(iK+^Bo)'Si+iZnS;  in  wMoh  ft^Jo,  ffin,  2q.  Analysca:  J. P.  Coobo  (I.  c) : 
gi         te       Mn        2n        Se         S 

1.  Rockpovt        (t)  31-13    il-iü    G'äB    n-51     13'B3      5-48=102-23. 

2.  GloueeB6er  29-88     38-13     6-71     18-15     11-12»    4-82,  Ca  0-83,  Äg  ir.  =  102-24. 

•  Witb  ^iimlns. 

By  Bubtraeting  from  anal.  1  osygeii  3-74,  eqiiiTalent  to  tlie  Bolpliur,  the  sum  ia  99'49;  and 
from  auaL  3,  2-41  p.  c.  osygcn,  tte  Eum  iB  99-83. 

Pyr.,  etc. — B.B.  fuses  readay  on  the  ei^ea  to  a  black  eni 
a  slight  coatmg  of  toyd  of  zinu.  Perfeetly  deoompoaed  by  n 
pliuretted  hyärogen  and  Bsparatioa  of  ge)ätmmis  süica. 

Obs. — Oaoura  in  the  Rockport  granite,  Capo  Ann,  Maas,,  smaU  graina  boing-  disBeminE 
throi^h  this  rock;  also  near  Gloncoater,  Mass.;  in  both  locaüües  assodated  "witi  a  lithia  m 
ia  tha  latter,  -with  green  feldspar  and  fluorite. 

Named  aftor  J.  D.  Dana. 


369.  GAEHBT.  'kvBpa^  pt.  [rest  Euby  Spinel  and  Sappbire]  TheojiTvr.  OarbnnculuB  pt.  [rest 
id.]  rUn.,  sxsvü.  25  ;  Carohedonius,  Garamanticus  [=Cartiiaginian  or  Garaniantio  Oaibundu], 
Alabandidia  [cut  s.t  Alabanda],  Anthraoitia,  PUn.,  ib.,  25-27.  Granatus  Albertus  Magnus,  232, 
12J0,  Carbunoiilas  Caroliedonius  =  Ge!W.  Granat,  0.  Alabandious  and  Troeaeiiiua^  Gmra. 
Almandin,  Agric,  Foss-,  212,  Interpr.,  4B3,  1548.  Granat  TRrii,  Min.,  120,  1141.  Garnet, 
Grenat  Fr. 

Isoinetric.  Observed  planra :  0  (veiy  rare),  I,  1 ;  trapezohedral,  2-2, 
f -f ;  tetraJiexahedral,  4-2,  i-^,  *-M ;  ti'isoetahedral,  J ;  hexoctahedral,  3-|, 
i-f.  Dodecahedron,  fig.  3,  and  the  trapezohedron  2-3,  fig.  10,  mi^t  com- 
mon; alöo  figs.  11, 13,  14,  21,  28;  octanedral  form  very  rare:  figs.  341- 
243  distorted  dodecidiedrons ;  f.  244,  distorted  trapezohedron ;  f.  2*6,  com- 
Ijination  of  the  dodecahedron  and  trapezohedron,  but  distorted,  and  having 
only  four  planes  of  the  former. 

Cleavage  :  dodecahedral,  sometimes  quite  distinct.  Twins :  composition- 
face  oetahedral.  Also  massive;  gi'anmar,  coarse,  or  fine,  and  Bometiraes 
friable ;  lamellar,  lamellte  thiek  and  bent.  Also  very  compact,  crypto- 
erystalline  like  saussurite. 

'H.=6'5— 7-5.  G.=3-15— 4'3.  Lustre  -vitreous — resinouB.  Oolor  red, 
bi-own,  yeüow,  white,  apple-green,  black ;  some  red  and  green  colors  often 
bright.  Streak  -white.  Transparent— -subtranBlneent.  l^acture  subcon- 
ehoidäl,  uneveu.  Brittle,  and  Bometimes  friable  when  graatdar  massive ; 
very  tough  when  compact  eryptocrystalline. 

Oomp.,  Var. — Garaet  ia  a  unisiücate,  of  teaquioiyd  and  protoxyd  baflea.  having  the  aeneral 
formula  (iR»  +  iK)"Si',  or(feYgi'+fi=gi».  i-         J  -^  s         . 

The  name  is  from  the  Latin  granaiis,  meauiag  like  a  grain,  and  directly  from  pomegranaie,  tha 
seeda  of  whieh  fruit  are  amal],  nameroua,  and  red,  in  alluaion  to  tho  aapect  of  the  crystala. 

There  are  three  pcoudaent  gionps,  baaed  on  the  nature  of  Üie  predominatir^  aeaq^nioiyd. 

T.  AiiUiUHAQARNBT,  in  which  the  seaquioxyd  ia  mainlyoiimiwafÄI). 

II.  iROKa-ABJJBT,  in  which  it  13  lai^ly  seaqtäoiüyd  of  iroa  (ffe),  usudly  with  Bome  alumina. 
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HL  Oheombgäenet,  in  wMcli  it  ia  largelj  aesgidoxyä  of  ckramiwi  (Sr), 

Tlie  proloxyd  baaes  pieaent,  either  Bingty  ot  twoot  more  together,areMme(Ca),?j!C|;iwsto(Mg), 

prolosnyd  of  iroa  (S'e),  prohxyd  0/ mtsn^tmese  (Mu),  with  rarely  a  few  p,  c  otpivioxyd  (?)  ofahrommm, 

prolc^d  of  Kicicei,  ot  yUria,  ov  a  trace  of  SU  alkali.    "-'-^-— '   ' 

based  on  the  prodominaaee  of  one  or  another  of  t] 

tho  following  varieties  or  subspeoiea  : 

A.  ÖRoasüLAHlTE,  or  LiTn^Al'itmiriagar'iet. 

B.  Pybopb,  or  Magnesia-Alii^itinagaraet 

C.  Aluani>3TB,  or  Iroa-Atummago/met. 

D.  Speseaetitb,  or  Sianganese-Aimni'naganiel. 

E.  ÄBDHADiTH,  or  Lime'Jroagamel,  Inobiding  A,  oröinary ;  B,  manganesiaa,  or  Eoihojjita ;  0, 
yttriferoua,  or  Yliergamet. 

F.  BuBöEERGiTB,  or  Lime-Mä^esia-lroaga/rneL 

G.  OuTiKOYiTB,  or  lAme-  Ckromeganiet. 

Esceptii^  the  ]a3l,  these  subdivisioca  blecd  with  one  auother  tnore  or  less  completely  through 
varietiea  containing  eombinaöona  of  the  protoxyd  baaes,  aud  alao  of  the  sesquioiyd  bases.  Tke 
followiog  are  their  oharaoters.  Moat  of  the  variovis  names  enumerated  below  undur  eacli  dirision, 
makiug  the  BTUODjmy,  have  etood  for  a  time  as  namea  of  supposed  distlnot  species. 

Ä.  Lime-Ainmmagaraei ;  ÖHOSSOLilUTB.  {Kanelstein  [=Ciuuamou  StoQs]  fr.  Ceylon  [sp-, 
placed  near  Zireon]  Wem.,  1803,  Luöw^'a  Wem.,  ü.  209,  1804;  Bsaonite  [ap.]  ff.,  Tr.  Pierres 
prfe,  1S11 ;  Hessonite  iamÄ.,  Handb,,  433,  1821 :  B^onite  [var.  of  Gamet]  Beud.,  170,  1824. 
Eoraanzovit  [fr.  Klmito]  NirrdensMöld,  Stihw.  J-,  snu  SBn.  Grossularite  [fr.  Wilul  R.,  Sib.]  Wem., 
1808-9,  Hofm.  Min.,  L  479,  1811;  Granat  PaMas,  N.  Nord.  Bejt.  St.  Pet.,  1193;  Wfluit  pt.  [Tü- 
uit]  Severgin.  Grenat  du  chaui,  ou  Grossiilatre,  Beud.,  337, 18S4.)  A  süicate  mainly  of  alumioa 
andlime;  formulamostly  (iCa'+iÄl)"  Si'^SÜioa  40-1,  almnina  22-7,  Imie37-2=1{I0.  But  some 
lime  ofteu  repiaoed  by  protozyd  of  iron,  and  ttuB  graduating  Ioward  the  Almandite  group,  Dolor 
(a)  white:  (6)  pale  green ;  (c)  siaber- and  honey-yeOow ;  (d)  wine-yellow,  browniah-yellow, cinna- 
mon-brown ;  rarely  (e)  emerald-^reen  öom  the  presenoe  of  ohromium.    G.=ä'4— S'75. 

The  ori^al  grossmtrite  {wümte)  induded  the  pale  green  from  Siberia,  acd  was  flo  named  ftoni 
the  botanical  uanie  for  the  gooseberry;  6  =3'42— 3'12.  Ciimamon^stotte,  or  essonik,  moluded  a 
cinnamon-colored  Tariely  from  Ceylon,  Üere  ealled  hyaeiuih ;  but  under  tMa  uama  the  yellow 
kinda  are  uanally  induded.  SucdaUe  ia  an  amber-colored  kiud  from  ila,  Piedmont.  SomanzoviU 
is  brown. 
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Pflla  green,  jellowiBlj,  and  yellow-brown  garneta  ate  not  invaciably  grossuladte ;  some  (inelud- 
ing  topazolite)  belong  to  the  group  of  Irongarnet,  or  Andradite  (p.  2ü8). 

Aaalyeea  :  1,  Orofl  (G.  Kose,  Eeia.  Ural,  iL  132) ;  2,  T.  Waehtmeiater  (Ak.  H.  StocklL,  1823) ;  3, 
T.  S.  Hunt  (Bep.  9.  Oan.,  1847,  447,  and  also  1863,  496) ;  4,  H.  T.  iTanoff  (Koksch.  Min.  RuaaL, 
iii.  19) ;  5,  Waclitmeiater  (L  c) ;  6,  Karsten  (Karst.  Areh.  Mio.,  It.  388|  ;  7,  Elaproth  {Beitr.,  iv. 
S19,  V.  138);  8,  Arfvedson  (Ak,  H.  Stockh.,  1822,  87);  9,  0.  Gmelin  (Jahreab.,  y.  224) ;  10,  Klap- 
roth  (L  c.) ;  1 1,  Karsten  (L  c) ;  12,  Hordenskiöld  {Sohw.  J.,  rai.  380) ;  13,  Siebter  (Ber.  Ges. 
Leipsio,  1858,  99);  14,  Plaani  (C.  ß.,  ly,  216): 


Äl 


&e     Mn     Ä^ 


Ca 


Ur  h  m\  le 

se-ee 

24-19 









37-15=98-10  Oroft. 

Tel   m  rk    ok. 

39-60 

20O 

3-15 

E2-30=9ä-aB  Wacht. 

0  ford  Cm   wMle 

38-60 

22-71 

1-60 

0-49 

34-83,    Sa  0-47,    £  ir.,  iga. 

l-10=:99-80  Hunt. 

Sl   1  -mka  R  ,  Gi-oss. 

40-99 

14-90 

10-94 

3  2-94= 100 -75  lyanof. 

V,ü 

40'55 

20-10 

5-00 

0-48 

34-86=100-99  Wacht. 

38-25 

lH-35 

7-33 

0-50 

2-40 

31-75=99-58  Karsten. 

44-0 

8-5 

12-0 

33-5=98  Klaproth. 

M     ]            Gin. 

41-87 

20-57 

33-94^100-70  Arfved. 

C  j    n 

40-01 

23-00 

3-G7 

— 





30-57,    £    0-59,    igii.    0-33=: 
98-17  GmeEn. 

3  8 -SO 

21-20 

ssrt 

31-25=97-75  Klaproth. 

t  CotMrd   " 

37-82 

19-10 

5-95 

0-15 

4-15 

31-35=99-12  Karaten. 

So    ai^ie 

41-21 

24-08 

7-02 

0 

92 

24-76,  ign.  &losa  1-98=100  H, 

T  ivertel  ■»  darÄ  red 

39-99 

6-45 

2-76 

32-70=99-88  Richter. 

Elbd  ocalel. 

39-38 

1611 

8-6S 



tr. 

i-00 

36-04,  ign.  0'31=101-49  P. 

nanaia,  G.=3-522- 

3-536; 

anal^ 

G.=3-427. 

B.  Ma^nesia-Äliimmagivmel;  PikOpe.  (Oarbunouli  OarchedoüÜ  in  BoEmorom  agris  Ägric., 
Poss.,  272,  1546.  Bohemmn  Garnet.  BöhmiachBr  Granat  (as  a  distinot  sp.)  ffetii.,  Bergm.  J., 
424,  1789;  Klapr.,  L  16,  ii.  21,  Pyrop  Wmi.,  1800,  Ludw.  Wem.,  i.  48, 1808.  Karfunkel  Genn., 
Eaaarboucle  pt.  R.)  A  Silicate  of  ahimioa,  with  varions  protoiyd  baaea,  among  which  magnesia 
predcminates  much  in  atomio  proportions,  while  In  small  proportion  in  other  garuet,  or  abaont. 
jocmula  a  (Mg,  Oa,,  Je,  litn)'-)-}^  äl)'  Öi'.  The  ori^nal  pyrope  is  the  kind  containu^  chrome.  In 
the  acalrais  of  the  Arendal  magnasia-garnet.  Mg  ;  Ca  :  i'e+Mn=8  ;  1 ;  ä;  and  the  ratio  of  Üie 
magneaia  to  the  other  ptotoxyd  bases  is  l  r  I.  In  Moberg'a  analyais  of  the  ohromiferoua  pyrope, 
whiehia  oonaidered  the  besl,  JÖg:  Öar  Je  +  Sln;  Cr=S  :  0-76;  1-33:  0-57;  and  Mg:  Ca  +  Fe 
+  Mn  +  Or=l  :  0-87.     G.=3-7— 3-72,  Breith. ;  8-18,  Mohs;  3-738  (anal,  18),  Genth. 

Aualysea:  15,  Wachtmeister  (1.  e.);  16,  Kobell  (Kaatn.  Areh.  Nat.,  y.  166,  yüi.  447,  is.  344); 
17,  Mobei^  (J.  pr.  Oh.,  xliü.  122) ;  18,  P.  A.  Genth  (Am.  J.  Sei.,  IL  uLsiii.  196) ;  19,  Zilliaous 
(ßamm.  Min.  Ch,,  695): 


gl       Sl       Pe 

>.  Arendal,  black        42-45  22-47 

1.  Pyrope  42-08  20-00  1-51 

'.        "  41-35  22-35    

t.  Santa  Fö,  N.  Mei,   42-11   19-35    1 

).  Miesmäki,  Pinl.      4['66  19-84  5-33    < 


Tita    Idg     Ca 


22- 


Wacht.     G.=3-157. 
■99,  er  3-01=:98-2O  KobeH, 
29,  Ör  4-17  =  100-69  Moberg. 
"■     1-62,  ign.  0-46=99  Oenth, 
■35,  ign.  1-68=99-28  Z. 


The  name  pyrope  is  ft-om  irippiurip's,  ßre-Uke. 

0.  Iroa-Älwminagafaet ;  Almakmtb.  (Precioiis  or  Oriental  Garnot.  Orientalischer  Granat, 
SirlaniBcher  (fr.  Siriam  in  Pegu)  Granat  Klapr.,  Beltr.,  ii,  22,  1198.  Alamandin  (Alabandioua 
Plin.)  Ka/rst.,  Tab.,  20,  69,  1800.  Common  Gamet  pt.  I^ahlungraiiat  Ben.,  Lohtbr.)  A  Silicate 
mainly  of  alumina  and  proto2yd_of  iron;  formula  (i  i'e'+iäl)' Si'.=Silica  36-1,  alumina  SO'B, 
protosyd  of  iron  43-3=100 ;  or  Sin  may  replaoe  soroe  of  the  fo,  and  5*6  part  of  Wie  äL  Oolor 
fine  deep-ted  and  traoaparenli  and  thon  called  jwecioiM  gofnei;  alao  iDrownish-red,  and  tranahicent 
or  Hubtranslucent,  common  go/mei;  blaok,  and  then  referred  to  var.  melamie.  Parb  of  corMiion 
go/tnst  bebnga  to  tha  Anä/radite  group,  or  is  iroi^rnet.  The  Alabandic  carbunclea  of  Pliny  vatm 
so  called  becBuse  cut  and  polished  at  Alabanda.  Henoa  tho  name  ainiandins,  now  in  nse.  Pliny 
describes  yessels  of  the  oapacily  of  a  pint,  formed  fVom  oarbundes,  "  non  olaros  ao  plerumqua 
Bordidos  ao  semper  fiilgoria  horridi,"  dayoid  of  lustre  and  beauty  of  color,  whioh  probably  were 
large  common  garnets  of  tho  lattor  kind. 

Analyaea:  20,  Hlsiugar  (Sohw.  J.,  xxL  253);  21,  22,  KobeU  (.ib.,  Idy.  283);  23-25,  Karstea 


.ccy  Google 


(L  0.);  26-28,  ■Wachtmeister  Q.  o.);  29,  Klaproth  (Beitr^  ii.  22.  t.  131);  30,  W.  Wachtmeisler 
(Jahresb.,  «v.  364) ;  31,  Bahr  (ib,) ;  32,  Besuanä  (Jalireeb.,  1849,  145) :  33,  34,  Mallet  (J.  G.  Sei. 
Dub].,  Eamm.  5tb  Suppl.,  126);  35,  W.  J.  Taylor  (Am.  J.  SeL,  II.  xii.  20);  36,  C.  A.  Kurlbaum 
(ib.);  87,  Kjerulf  (J.  pr.  Ch.,  Ixv.  192);  38,  39,  T,  Wachtmoistor  (1,  c);  40,  Moberg  (J.  pr.  Ob., 
xliiL  132);  41,  Putzer  {Eamm.  Min.  Oh.,  695) ; 


Si        Sl 


te       An 


20 

Fablun,  Ahnmd. 

39'6S 

19-66 

3] 

ailerthal,  6». 

39-12 

21-08 

22 

Himga!7,j>™c 

40-66 

20-61 

23 

Zülecliial,    « 

39-62 

19-80 

24 

Ohlapian 

37-16 

18-08 

25 

Greenland 

39-86 

20-60 

26 

Engso,  dvli  red 

40-60 

19-95 

21 

N.  York 

42-51 

19-15 

28 

52-n 

18-04 

29 

Orieiitfll 

35-15 

21-26 

30 

Garpenberg 

39-42 

20-21 

31 

Brena,  "Westm. 

3Me 

19-80 

Albernreii,  bnh.-r. 

38-16 

21-00 

Wiclilow,  Maek 

36-17 

34 

KiUiney,  brmiin 

31-80 

31-13 

35 

Tonkers,  N.  T,,  itp. 

38-33 

31-49 

36 

Delaware  Co.,  Fa.,  irp. 

40-15 

20-77 

31 

OraTitea 

37-53 

2001 

38 

41-00 

20-10 

39 

42-00 

21-00 

40 

Abo,  rdk..bn. 

40-19 

2017 

41 

Braail,  massive 

31-23 

15-22 

Sig     Ca 

—100-30  Hising. 

5-76=100-04  KobeU. 

^100-34  Kobea 

2-00  3-38=99-10  Karslen. 

10-lfi  0-36=97-34  Earstea. 

9-93  3-61=99-20  Karaten. 

-  — =101-17  Wacht. 

1-07=101-19  Wacht 

618=101-30  Wacht, 

-  — =95-58  Klapr. 
3-69  3-63=98-3t  Waoht. 
3-03  0-90=100-23  Bahr. 
3-95  =102-19  Bean. 

=98-18  Hallet. 

4-46  1-53=99-15  MalUt. 

6-39  1-38=100-17  Taylor. 

808  1-83=99-34  Kurlbaum. 

3-51  0-89=98-23  Kjeralf. 

6-04  l'50=10o-3.^'Waöhtm. 


In  anal.  26,  G.=4'236;  anal  27,  3-90;  ainal.  33,  4-196;  anal.  3 


4-043;  anal. 


40,  3 

D.  Ma/Bganese-Atumi!t':i(ia/niel ;  SPEeSAaTEta  (Granatßrm^a  Braunsteinerz  (fr.  &pesBai^t)Slapr., 
Beitr.,  ii.  239,  17P7=EiaacBteiniiie3cl  (near  Gamet)  Earsl.,  Tab.,  20,  69,  1800.  Munganesiaa 
Gamet  (fr.  Haddam)  Seybert,  Am.  J.  SoL,  vi  155,  1823.  Mangangranat  Germ.  Broddbogranat 
Ära.  Spessartine  Beud.,  53,  18S2.)  Color  dark  hyadnlh-red  (fl'.  Spessatt),  sometimas  with  a 
sliBde  of  Tiolet,  to  browniab-red.  G-.=S-7— 4-4;  fr.  SpßBsart3-6,  Klapr.;  fr.  Haddam  4138,  Sey- 
bert;  ft.  Broddbo  4-575,  d'Obsson;  ft-.  Miask  4-38,  liaaenko. 

Analyses:  42,  H.  Seybert  (Am.  J.  SoL,  vi.  165,  1823):  43,  Rammeisberg  ( J.  pr.  Gh.,  !v.  487); 
'  ■    ■■"■  '"■  ■        '  346);  46,  Llsseoko  (KokscU.  Min.  Bussi.,  üi.  230);  46,  Klaproth 


ll-lO  32-18  0-32  0-68=100  Ramm. 

15-44  27-90      gn  1-00=97-64  D'Ohsson. 

14-32  30-60      0-51=99-21  LieBcnko. 

14-00  36-UO      =98-25  Klaproth, 


K  Lime-Inmgaraet ;  Anukaditb.  (Common  Gamet,  pt  AHocbroito  (fl-om  Drammen  and  Pcirin- 
gen,  Norway)  tPAmirada,  J.  de  Piiya.,  Ii.  243,  1800,  Sehercr'a  J.,  iv.  .S2.  Black  Gamet ;  Melanit 
(tl-.  FroaeMi)  Wara,,  1800,  ladw,  Wein.,  L  48,  64, 1803.  Aploma  B.,  Tr.,  iv.  239,  1801.  Kolopbo- 
nit  ^ÄnOrada;  Simon,  GeliL  J.,  iv.  406,  1S07.  Grönat  resinite=Co!ophoiiite  E.,  Gours  1804, 
Lucas,  Tabl.,  365,  1806  ;  Pech-Granat  Kat-st,  Tab.,  32,  89,  1808.  Topazolite  (fr.  Ala)  Bonvoiam,  J. 
de  Phya.,  Ml  1806.  Pyreaeit  (fr.  Pyrenees)  Wem.,  1811-12,  Hoffm.  Min.,  Ii  313,  1815,  Kalk- 
granat Bens.,  löthr.  Granat  v.  Longban  Soihof,Mh.,  iil  329, 1810 ;  Eothoffite  Ben.,  N.  Syst.  Mm., 
218,  1819.  PolyadelpMte  (fr.  Franklin,  K.J.)  Thom.,  Min.i,  164,  1836.  JeDetite  (fr,  Mt.  Eosa)  ^ji- 
johk,  J.  G.Soo.,  Dublin,  V.  119,  1853.  Tttergranat  (fr.  Norway)  Bergemaim,  Sta-Ges.  Bonn.,  Jnly, 
185t)  Ooiors  rarioua,  including  wine-,  topaz-,  andgreenish-yeUow(topazolit8),  apple^yeen;  brown- 
ish-red,  browmsh-yellow ;  grayish^^reen,  dark  green;  brown;  grayi^-black,  blaok.   6.=3'64 — 4. 

Named  AndrodUe  by  tne  autbor  afler  the  Portuguese  mineralogist,  d'Andrada,  who  deaoribed 
and  named  the  firat  of  tbe  induded  subTarieties,  Allocbroite.  The  inclnded  kinda  vsry  30  widely 
in  color  atid  other  respects  that  no  ono  of  tbe  namea  in  use  will  serve  for  the  group. 


44,  d'Oliason  (Schw 
(Beitr.,  ii.  244): 

J.,  SSI.  346) 

Si          Sl 

43.  Haddam,  OL 

43.  " 

44.  Broddbo 
46.  Miask 
48.  Spesaart 

35-8S       18-06 
36-16       lS-76 
39-00      14-30 
B6-S0        n-48 
35-00       14-25 

In  anal  43,  G.=4-I2S ;  anal  43,  4 
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Chemicallj  thers  are  the  followii^  subvarLetJea :  1.  Simple  lAme  Irongamet.  in  which  Hie  pro- 
toxjds  are  wbolly  or  almoBt  wtoUy  Urne.  Inclndes :  {a)  Topaaolile,  hayiiig  the  color  and  trana- 
parenoy  of  topaa,  Mid  also  soraetimes  grean ;  althougli  reaembling  essonite,  Damour  haa  eIiowq 
that  it  belon^a  heie.  (6)  ColopJumit^  a  coarse  granulär  kind,  brownLsb-yellow  to  dark  reddish- 
brown  in  color,  reslnons  in  lustre,  aiid  usually  with  iridescent  hues ;  nanied  Aar  tbe  resin  colojihony. 
(c)  MebmUs  (namad  bom  fc\as,  UadcX  black,  either  duU  or  lustroue ;  but  aU  blaok  gameC  is  not  liece 
inoluded.  Fyren^tt  is  grayi^-Maek  melanite ;  tlia  original  afibrded  Tanquelin  4  p.  c  of  water, 
und  was  iridesoent,  üidieating  incJplent  alteration.  {d)  Dark  green  gamec,  not  ifiatinguisliable 
from  some  allochroite,  except  by  bhemieal  trials.  JeMiie  is  green  garaet,  liglit  or  dark,  and  yel- 
lowish^rean,  &om  tlia  moraine  of  the  Kudel  glacier  near  Zetmatt,  Mt,  Rosa;  aamed  aCter 
Jsllet,  one  of  the  desocibers  of  it, 

Gald^ts,  a  raineral  from  Fepaul,  lodia,  is  Said  to  be  nothing  but  massive  garnet ;  but  whether 
belonging  lo  thia  group  or  not  is  not  stated. 

2.  Manganesian  lame-Iro'igoiniei.  (a)  Bothoßie.  The  original  allochroäe  waB  a  manganesian 
iroügarnet  of  brown  or  reddiali-brown  'color,  and  of  fine-grained  maesive  atrueture.  The  Bolh- 
offile,  from  Loi^baa,  flrst  analyzed  by  Rothofi;  is  aimilar,  with  the  color  yellowiah-bcown 
to  liyer-hrown.  Other  common  kinds  of  manganeaian  irongaruet  are  light  and  dark,  dusky  green 
and  blaok,  and  often  in  cryatala.  Thomaon'a  Poijmfeipfeife  was  a  maasive  brownish-yellow  kind, 
1  Franklin!,  N.  J.  (auaL  66,  67).    The  eame  looaJity  affords  another  in  dark  green  cryaiala, 


(&)  Aplome  has  ita  dodecahedral  facea  striaied  parallel  to  the  shorter  diagonal,  wheQce  Haüy 
inferred  that  the  fiindameiital  form  was  tbe  oube ;  ajid  as  tliis  form  i3  simplor  than  the  dodocahe- 
dron,  he  gave  it  a  aame  derived  from  'uirAräi  simple,  Color  of  the  orLginal  aplomo  (of  unknown 
locality)  dark  brown ;  also  found  yeUowish-green  and  browniah-greeu  at  Sohwaraenberg  ia  Saiony, 
and  on  the  Lena  in  Siberia. 

3.  Yitrifm-ous  iMne-Irongamet;  YUergarnei.  Contains  seyeral  p.  c,  of  yttria  (anal,  15);  Q-,=3-88| 
Bergemann ;  B.E,  infuaible. 

Änalyaes  :  47,  HisiQger  (Jahresb,,  ü,  101) ;  48,  Seybert  (Am,  J,  Sei ,  v.  118) ;  49,  Karsten  (L  o.) ; 
60,  Bredberg  (Ak,  H.  Stookh.,  1822,  i.  63) ;  51,  Bnchola  (Soherefa  K  J.,  iv.  112) ;  62-57,  Wacht- 
meiater  (1,  c) ;  58,  lliomaon  (Ann.  Lye.  F.  T.,  äii,  9,  1839) ;  59,  Vauqnelin  (J.  de  Phya.,  l,  94) ; 
60,  Baproth  (Bdtr.,  t.  168);  61,  Karaten  (1,  c);  62,  Damour  (L'Institnt,  No,  1198,  Dec 
1856) ;  63,  Ebelmeu  (Ann.  d.  M,,  IV,  tu,  19) ;  64,  W,  Fisher  (Am,  J.  Sd.,  II.  ix.  84) ;  65,  Bahr  (J. 
pr.  Gh.,  liii  313);  66,  Weber  (Ramm.  5th  Suppi.,  198);  67,  Baumann  (ib.);  68,  D,  Forbes  (Edinb. 
H.  Ph.  J.,  n.  iii.);  69,  70,  K  t.  Ivanof  (Koksob.  Min.  Eassl,  üL  79);  71,  Tsöherraak  (Jaliresb-, 
1860,  löfl);  72,  E,  E.  öraniiviat  (Kokach.  Min.  Rassl,,  lü.  32);  73,  A.  Stromeyer  (Jahreab.  Han- 
over,  siü.  2S,  1864);  74^  Eose  (Karat.  Tab.,  BS);  75,  Eei^mann  (Sitz,  Gtea,  Bonn,  July,  1854); 
76,  Wright(J".  e,  Soc.,  Dublin,  v,  119,  Ann.d,M,,  T.  iii.  707);  17,  Damour  (1,  c);  78,  v.}iorz(Nat, 
Res.  Zürich,  ri.) ;  19,  Karavaief  (Koksch,  Min.  Rvissl,,  iÜ.  34) : 
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47 

37 '55 



31-35 



4-7Ü 



26-74=100-34  Hisinger. 

48 

Wülsboro',  Oohpk. 

38-00 

6-00 

28-06» 

29-00,  ÄO-33-iOl -39  Seyb. 

36'85 

4-05 

26-35 

0-95 

33-32=99-52  Karaten. 

Sala 

36'6a 

7-53 

23-18 

1-95 

31-80=100-08  Bredbei^, 

51 

Thurin^  hroym 

34-00 

a-00 

27-84 

3-15 

30-75,  fi,  Cn  4-25  BaoholE. 

5-2 

Loagban,  ym. 

36-10 

29-10 

7-08 

26-91,10-98=99-17  Wacht 

53 

Altonau,  Aplom» 

3564 

30-00 

3-02 

29-31,  fi  3-35  Wacht. 

54 

Heaaelkulla,  im. 

37-99 

2-7! 

28-53 

1-62 

S0-74=100-59  Wacht. 

55 

"         gn. 

38-13 

7-32 

19-42 

3  30 

81-65=99-82  Wacht 

56 

Arendal,  Imk-bk. 

40-30 

6-9B 

20-ÖO 

4-00 

29-48=101-13  Wacht, 

57 

Veauvivts,  bn. 

39-93 

13-45 

10-95 

3-35 

1-40 

81-66=100-94  Wacht, 

58 

Franklin,  F.  J.,  Sra. 

33-72 

7-97 

17-64» 

16-10 

25-88,  fi  0-08=101-99  T. 

59 

Frascati,  block,  Md. 

34-0 

6-4 

25-5 

33-0^98-9  TauqueUn. 

60 

S5-5 

6-0 

26-0- 

32-5,  Sin  0-4=100-4KIapr. 

61 

34-60 

28-15 

0-65 

31-80=99-75  Karsteu. 

B5-84 

6-24 

23-12 

1-04 

B2-72,  TL  1-04=100  Damour, 

Beaujcii      " 

86-45 

2-OB 

29-43 

0-06 

80-76,  ign.  0-96  Ebelmeu. 

64 

Franconia,  W,  H.,  bk 

38-85 

26-16 

33-00=99  Kaher. 

f>5 

37-80 

11-18 

15-66 

4-97 

0-13 

30-28=10U0aBahr. 

66 

34-83 

1-12 

28-73 

8-82 

1-42 

24-06=98-91  Weber. 

67 

35-47 

3-10 

28-55 

6-41 

a-13 

68 

StoköB,  greea,          (S)  34'40 

9-46 

20-13 



2-40 

to-. 

31 -38,  Sa  &  loss  1-93=100  F 

"D 

elermLued  oa  prutaxjd. 

«B,  Google 


OXYGEN   COMPOUNDS. 
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69.  Sdiisoliimsk  ¥ts.         SB-21 

&-. 

S4-n 

70.  Achmatovsk                 31-22 

6G4 

24-81 

IL  Dobschau,  green           38 

3 

28 

72.  Pitkärante,  &iiA.-ffn.      3T'79 

12-39 

21-45 

1».  Arkansas                   31'25 

Sl-80 

'Ü.  Lrammen,  Allosla:       37-00 

6  00 

18-50 

76.  ITonray,  bh,  yärif.      34-94 

30-01 

76.  Mt.  Rosa,  JeMiie,  gn.  38-09 

33-41 

77.  Zennatt,       "  iwtffe-sm.  36-03 

1-24 

30-05 

78.        "           "  Ughign.  36-24 

0-56 

30-63 

0-S3 

31-49 

0-83      

0-46 


30-96=100-28  Ivanof. 
Sl'07  — 09-63  Ivanof. 
30-=!01  Tschermab. 
30-78=103-24  Granqvist. 
i'30,  ft3-19— lOO  Strom. 


aO'OI 


te-76  E 


0-29 


0-60  28-04,  "^  6-66^99-24  Bergt 

28-61=100-11  Wright. 

0-54  32-14=100  Damriur. 

0-36  S2-38=100-06Meni. 

0-84  32-50=100-72  Karavaief. 


In  anal.  62,  G,=3-965 ;  anal.  58,  G.^3-871 ;  anal.  56,  G,=3-665 ;  anaL  88,  G.=3-64,  from  tta 
Brevigfiord  wiäi ta-sTicLte ;  anal.  09,  G.=3-798;  anal.  71,  G.=3-72.  ia  Serpentine;  anal.  13  was 
made  on  a  miueral  erroneoualy  callad  aohorlamite ;  anaL  76,  G.=3-88,  H.=6 ;  anaL  77,  G.  =  8-85. 

P,  Lima-Magnesia  Irongarmt;  BBEDBBEaiTB.  A  Tariety  from  Sala,  Sweden,  is  iere  inoluöed, 
Formnla(4  Öa'+Jl&g")'  Si'+Pe'  Si'=Silioa  8T-2,  perosyd  of  iron  33-1,  m^neaia  12-4,  lime  17-3 
=  100.  It  corresponds  imder  Irongarnet  nearly  to  aplome  nnder  Äluminagarnet  Analjsis  by 
Bredberg  (Ak.  H.  Stockh.,  L  63,  1822) : 


Äl 


Sis 


I.  Sala 


B6-7S 


21-79= 


G.  Lime  Chromegamei ;  Oütarovitti.  (Uwarowit  Hess.,  Pogg.,  xsiv.  383,  1832.)  A  Silicate 
of  lime  and  seaquloiyd  of  chroniium.     Formula  (i.  Öa'+i^  Sr)'  Si'=:(Oa')^  §i°+Sr'  Si'. 

In  tho  Dtal  vaiiety,  a  fourth.  of  tlie  oxyd  of  chromium  is  replaoed  by  alnmina ;  tbat  is,  ä\  :  Sr 
=  1 ;  S  nearly.  Color  eoierald-green.  H.=7-5.  G.=S-41— 3'52.  B.B.  infnsible ;  with  boras  a 
clear  ohrome^j-een  glass.  Famed  aftet  tbe  Kussian  miniater,  UvaroE  Aualysea:  81,  Komonen 
(Verb.  min.  Gea.  St.  Pet.,  1841,  55);  82,  Erdmann  (Jahresb.,  SsUi,  291,  Ramra.  Min.  Ob.,  tjyl); 
83,  Damour  (I/Institut,  1866,  Ha  1198);  84,  T.  S.  Hunt  (Rep.  G.  Can.,  1863,  497): 


S! 


te  Slg 


Ca 

30-34,  Sl-01  =  100'42  K. 
31-63,  Ou(r.=99-5S  E. 
33-32=98-50  Damour. 


Garnet  naiiaUy  contains  no  water,  or  oaly  a  trace  of  it,  and  thits  differs  ftam  tbe  related 
idocrase.  The  grosavdarite  Crom  Wilui  afforded  Q.  Magmia  only  0-12  p.  c ;  tbe  einnamon-atone 
of  Ak,  0-26— 0-84|  tbe  almandine  of  Slatoust,  none  (Pogg.,  icvi.  847). 

In  jeweliy,  the  Üghter  clear  garnats  are  oflen  calied  hyaointh.  Tbe  yeUowisb  ia  tbe  JöcWa  la 
ieUa;  a  yallowisb  erimsoa,  the  Gvamaccino;  and  another  very  Bimilar,  Yeitnd.ÜB,  ot  SyacMh- 
Garnel;  the  red,  witb  a  Tiolet  tinge,  Buhimi-di-roeca,  and  also  Grenat  Syrian  (fi-om  Syriam  in 
Pegu),  and  probably  Öie  Amethystizuntes  of  Pliny.  The  deep  and  clear  red,  like  BnipmdF  wine 
in  Bhade,  is  the  true  predous  ga/mei,  which  ia  eitber  pyrope  or  almandito.  Tbe  ancient  name 
aufljiuf,  meaning  a  Immin^  oal,  allndea  to  tbe  internal  flre-like  color  and  reflection,  and  was 
applied  alao  t<i  some  ruliy.    The  Latin  name  carbuncalati,  from  cario,  caal,  bas  tJie  same  signiöoa- 

Pyr.,  etc^Mnat  varietiea  fiiae  eaaily  to  a  l^hl^brown  or  blact  glaas;  F.=3  in  almandite, 
epeaaartite,  groBsularite,  and  alloohrolta ;  3-5  ia  pyrope ;  tat  ouTaroTite,  tbe  chrome-garnet  from 
Canada  (So.  84  induded),  is  almost  infnsible,  F.=6,  Alloohroite  and  almandite  ftiae  to  a  mag- 
netie  globiiie.  Reactiona  with  Üie  fluios  vary  with  the  baaea.  Almoat  all  kinds  raact  for  iron ; 
Btroug  manganese  reaction  in  spessartite,  and  leaa  marked  in  other  varietiea ;  a  ohromittm  reac- 
tion  in  ouTarovite,  and  in  m(ffit  pyrope.  Some  varietiea  are  partially  decompoaed  by  acida ;  all 
exoept  ouvarovite  are  after  ignition  decompoaed  by  muriatäc  seid,  and  generally  with  Separation 
of  gelatinous  süioa.    Deoomposed  on  fiision  witb  alkaline  oarbonatos. 

A  brownish-red  Aieodal  gamet,  having  G.=::4-058,  was  reduced  by  healjng  to  G.=4-048,  and 
by  fuaion  to  3-696— 8204,  Chureh;  and  s  Ceylon  eaacnite,  having  G.  =  3-66B,  had  G.=3-682 
after  heating  to  incipietit  fuaion,  Chureh. 

Obs. — Garaet  oryntals  are  very  common  in  mica  scliist,  gneiss,  syenitio  gneiss  and  bornblende. 
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often,  also,  in  granite,  Syenite,  oryatallina  limestoae,  e 
n  trap  and  volcanie  tufa  and  lava. 

tJie  inasaive  form  as  a  prominent  oonatituent  of  a  rock.  A  white 
rariety  (lime-alumin^arnet)  ocours,  forming,  with  a  littJe  Berpentine,  a  whitish  garcet  rouk  at 
Orford  in  Oanada,  haviag  G.^  3-53— 8' 5 3.  A  airaUar  gamel-fiisite  esiata  in  Bayreuth  in 
Bairaria.  At  8t.  JVangoia  in  Oanada  there  is  a  yellowiab-white  and  greeniah-wliite  garnet  rooli, 
conaisting  of  the  Same  g.irnet  along  witli  pyroxeoe,  in  tlie  proporMon,  accorfing  to  T.  8,  Ruatj  of 
6'7'72  of  tho  formet  to  40'71  of  the  lattec,  having  G.=3'S3,  and  affording  on  analysis,  Si  44'85, 
äl  10-76,  ffeS-iiO,  %6'24,  Ca  34-38,  ign.  1-1 0=99*63  (Rep.  G.  Can.,  18tia,  496).  Eclogyleis  a 
garnet'^tipkoUde,  conaistiag  of  a  raBssiTe  reddisb  gacuet  and  grass-green  sjnara^dite  or  omphacite. 
Tbeae  gamet  rocks  are  aU  very  tongli.  as  well  aa  lieavy  rooks. 

Many  foreyi;n  looalities  of  garnet  have  beon  mentiooeci  in  the  precodiag  pagea,  nndor  the  head 
of  composiUoa  and  varieiies.  The  best  dtmamerirslone  Cornea  from  Ceylon,  in  goelaa ;  Malsjo  in 
WermlBQd,  ia  oryatalline  limealonß ;  on  the  Muaaa-Alp  in  Piedniont,  with  olinocblore  and  diopaide, 
where  the  orystals  present  the  pianes  I,  2-2,  !-2,  J,  34,0,  1 ;  at  Mittaghorn,  in  Switaerlaad,  with 
the  aame  minerals,  reddiah-brown  in  eolor,  and  liaring  aometimes  the  planea  f-a  and  J  with  /  and 
2.2  ;  pale  iaabella.yeUow  at  Auerbach,  witli  the  planes  2-2,  I,  8-|,  i-2,  i-| ;  a  browniah  yariety 
{rvraaiuiovile)  at  Kiiaito  in  Finiand.  A  honey-yaliow  gamet  in  odaüdrone  ooonra  in  Elba.  Groaau- 
larite  of  pale  greeniah  eolor,  cocaes  from  the  banka  of  the  Wilui  in  Kberia,  in  serpeatiae  with 
idocraae,  and  fram  Caiklowa,  in  the  Bannat ;  in  white  or  colorleaa  cryatala  in  Teilemark,  in  Norway, 
and  the  Scbiscliimskaja  Gora,  tn  the  Ural ;  alao  whitish  in  a  realnopa!  paeudomorph  alter  coral  in 
Van  Diemen'a  Land.  Bmeraid-gceon  crjstala  are  found  at  DobaohBU  in  Huagary.  AlmaruiiU  or 
predoua  garnet  ooniea  in  fine  crjstala  from  Ceylon,  Pegu,  BrazU,  and  Greenland.  Common 
garnet  ia  found  in  dodecahedrons  3  1«  4  inohes  through  at  B^hlun  in  Sweden,  Arendal  and 
Kungabei^  in  Horway,  and  the  ZillerthaL  Alloci/roile,  an  apple-green  and  yellowish  Tariely,  of 
ditterent  shades,  oociira  at  Zennatt  in  Talaia,  in  geodes  of  öjstala  in  cMotite  achiat ;  briUiant 
black  cryatals  (meUmiie)  and  alao  brown,  at  Veanytua  on  Somma ;  and  in  a  volcanio  tufa  at  Fras- 
eaü  near  Borne ;  peak  Espada  and  that  of  Breslii^  aeax  Bar^gea  in  the  Hantea-Pyrenees  {JPyrene- 
üe),  Aplome  occurs  in  yellowish  and  brownish-green  cryatala  at  Sohwarzeabecg  in  Sasonj,  and 
ou  the  borders  of  the  Lena  in  3t)ec;a.  iSpessof  fSs  at  Speaaart  near  A^chafibubni^  in  Baraiia ; 
in  the  white  feldapar  oE  ihe  gcanite  of  Elba,  at  St.  Marcel,  Piedmont,  in  pegmatite  at  "Vilate  near 
Chantelcube,  Hante-Tienne ;  at  Broddbo,  near  Fahlnn,  in  Sweden ;  in  a  porphyrftio  trap,  noat 
Hefeld  in  the  Harz.  Pyrope  occurs  in  trap,  tufa,  and  in  the  Sands  of  the  region,  near  Meronitz, 
Trablite,  and  Podsedlitz,  in  Boheraia,  where  alone  the  rarlety  uaed  aa  a  gom  ia  obtained ;  alao 
at  ZSblita  in  Saiony,  and  the  vaUey  of  Krema  in  Bohemia,  in  3  Serpentine  rock.  OwiatuvUe 
is  found  at  Saranovak^ä  near  Bisaerak,  in  the  yicinity  of  Kyschömak,  Urals,  lining  oavities  or 
fissurea  in  chiomio  iron ;  at  Haule,  in  Rupshu,  on  ohromite. 

Wear  Caulfireta,  the  Hautes-Pyren^es,  large  orystals  of  brown  garnet  have  a  nuoleua,  easüy 
aoparable,  of  dull  green  eryatallized  idocrase  ;  the  eoutaining  tock  is  a  compact  gray  limeatone. 

In  IT.  America,  in  Marne,  beanlJM  yellow  cryatals  or  dnnamon-stone  (with  idocrase)  at  Par- 
aonafleld,  Phippabui^,  and  Bumford ;  manganeaian  gamet  at  Phippaburg,  as  well  aa  the  äneat 
yellow  garnet  in  Maine  ;  in  mica  slate  near  the  bridge  at  Windham,  with  atauroüde  ;  in  granite 
veins  at  Streaked  Mountain,  along  with  beryl ;  in  large  reddiah-brown  cryatala  at  BuckfiehJ,  on 
the  eatates  of  Mr.  Waterman  and  Mr.  Lowe ;  handsome  red  gamets  at  Brunswick.  In  K  Edimp., 
at  Hauover,  amall  dear  cryatals  in  ayenitio  gneiaa ;  blood-red  dodeeahedrona  at  Franconia,  in  geodea 
in  raassire  gatnet,  widi  oalcäte  and  magnetio  iron ;  at  Haverhill,  in  chlorite,  aome  14  in. ;  at  War- 
ren, beautiful  einnamon  gameta  with  green  pyroiene ;  at  Unity,  on  tha  estate  of  3.  Ses],  with  aotin- 
olite  and  maguetite,  and  at  Lisbon,  near  Mink  Pond,  in  mioa  slate  with  BtaaroUte ;  at  Grafton,  i  to 
1  in.  in  diameter.  In  VeJ'moni,  at  New  Fane,  large  orystals  in  ohlorite  slate;  also  at  Oabot  and 
Cayendiah.  In  Mass.,  at  Oarlisle,  geodes  of  transparent  oinnamon-brown  crystala  similar  to  figure 
14,  with  BCapolite  in  limestone;  at  Boxborough,  aimilar  but  less  remarkable  apeinmena ;  ^so  in 
gneiss  at  Brookfield  and  Brimfleld ;  maaaiTe  with  epidote  at  H'ewhury,  and  in  crystala  at  Bedford, 
Chasterfleld,  with  the  Cummington  kyaniie,  and  at  the  bocyl  locality  of  Barre.  In  Ctonn.,  trapezo- 
hedrona,  ^1  in.,  in  mioa  alate,  at  Reading  and  Monroe;  atHaddam,  ib.  of  mar^aaeaian  garnet,  often 
a  iu.  through,  with  chrysoberyl ;  at  Middletown  feldspat  quarry,  with  oetahedral  faces  ^hepard) ;  at 
Lyme,  large  blaekiah-brown  cryatala  in  limeatone.  InK  riirJe,  in  mica  alate,  in  Dover,  Dueheaa  Co., 
smail;  at  Roger'a  Book,  crystalliied  and  massive,  and  cobphonite  of  yellow,  brown,  and  red 
colors,  abundant;  brown  orystalB  at  Crown  Point,  Easei  Co.;  colophonite  as  a  large  vein  in 
gneiss  at  Willaboro,  Esaei  Co.,  with  wollastonite  and  green  coccolite,  and  also  at  Lewis,  10  m. 
Bouth  of  Eeeseville ;  in  Middletowo,  Delaware  Co.,  large  brown  eryst. ;  a  cinnamon  variety,  orjs- 
tallized  and  massive,  at  Amily ;  on  the  Croton  aqueduct,  near  Yoiikera,  in  amaU  rounded  cryatala, 
and  a  beautiful  massive  variety — the  latter,  when  polished,  forma  a  beaatiful  gem.  In  Ä  Jersey, 
at  Franklin,  blaek,  brown,  yeUow,  red,  and  green  dodecahedral  garaets ;  alao  near  the  Franklin 
furnace.  In  Penn.,  in  Cheater  Co.,  at  Peunsbary,  fiae  dark  brown  cryatals  with  polished  faces,  in 
grauite;  aaar  Eiiauertown,  at  Keima'  mine,  in  handaome  lustroua  crystala;  at  Cheater,  brown; 
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iiiConeord,  OQ  Green'B  Creek,  tesBmüling  pyrope ;  in  Leiperville,r9d;  at  Mineral  Hül,  flne-lirown ; 
at  Warren,  blaek.  In  Ddawwre,  cinnanion-atone  in  trapezohedrons,  at  DibkBOii'a  quarry,  1  m. 
from  Wilmlngton.  Also  at  Knife  rapids  on  tlie  Miesissippi.  In  CaMfomia,  green  with  copper 
ora,  Hope  TaMey,  El  Dorado  Co.,  on  Eogem'  daim ;  also  with  eoppor  ore  in  Loa  Angeles  Co.,  in 
Mt.  Meadows ;  ouToroyite,  in  crystala  on  chromite,  at  Few  Idria;  in  Aiaaka,  in  lai^e  trapeache- 
örona,  near  Stickeen  river ;  pjrope,  near  Santa  Fö.'Kew  Mexico. 

In  Ccmada,  at  Marmora,  dart-red ;  at  Orenville,  a  wnnamon-stone ;  an  emerald-green  chroroe- 
gamet,  containing  6  to  'I  p.  c.  of  oiyd  of  chrome,  in  Orford,  Canada,  in  granulär  maases  and  druaes 
of  minute  tranaparent  doäeoahedral  erystals,  with  mülarito  and  ealoite  (anal.  63);  and  in  the 
Same  Ticinity  lai^  eianamon-red  and  yellowish  crjetals  of  gamet  along  witli  pjrosene. 

The  cionamon-stoae  ftom  Ceylon  (called  hpicinth)  and  the  predous  gamet  are  used  as  gema 
whenlarge,  ftnaly  oolored,  and  transparent.  The  stoneis  out  quite  thin,  onacoount  of  the  Uepth 
of  eolor,  with  a  pavilion  ont  below,  and  a  broad  table  abOTe  bordered  wiüi  araalifacets.  An 
octagonal  gamet  measuring  SJ  linas  by  6J  has  Bold  for  near  $700.  Pnlyerized  gamet  iE  sonie- 
timea  employed  as  a  aubatitute  for  omery. 

Alt Gameta  containing  protoiyd  of  iron  often  hecome  niaty  and  diaintegrated  through.  the 

oiydation  of  the  iron,  and  Bometimes  are  allsred,  more  or  lesB  oompletely,  to  limonite,  magnetile, 
or  hsmaiite.  Tha  adion  of  waters  containing  traces  of  carbonic  aoid  and  carbonates  and  Silicates 
in  Bolution,  resnlta  in  tlie  aame  changea  nearly  aa  with  pjrrozene,  produdng  at  äifierent  IJmes  a 
loss,  Ol  alteralion,  of  basea,  or  by  a  fUrther  dränge  and  the  addition  of  water,  skaiäe,  serpenHae, 
d/dta-ile.  The  lime  in  the  lime  gameta  may  bo  taken  np  by  the  carbonic  add  of  the  wateis ;  and 
if  m^nesiais  combined  with  tne  carboQio  acid  (formlng  a  bioarbonate),  it  may  take  Öie  place  of 
the  lime,  and  thuB  give  rise  to  a  serpenUae  or  steaHle  paeudomorph,  orto  scidorile,  if  the  ironpartly 
remains.  Ältaline  oarbonatea  aeldom.  produce  the  ohangea,  for  alkaline  pseudomorphB  are  rare. 
An  eicösa  of  silica  ia  to  lie  espeded  in  anaJyaea,  aoeordii^  to  Biaohof,  since  part  of  tJio  bases  are 
often  lost  tlirough  incipient  cliange.    Quarta  also  oocurs  with  tte  form  of  gamet. 

Trollfi  Wachtmeister  found  in  a  etystallizedi  reddish-brown  gamet,  liavli^  G.— 3-851,  ftom 
Klemetsaune  in  Forway,  wMch  waa  partly  penetrated  by  a  whitiah  mineral,  öi  52'n,  Äl  IS  03, 
S'e  23'54,  Sin  1'74,  Gaß-ITz^lOllS,  in  whtoh  there  ia  a  deflcieney  of  ba3ea,orwhatiBeqaivBlent, 
an  exoeas  of  sUica,  the  oxygen  ratio  of  bases  and  aillcabeing  1  :1-1,  instead  of  1 :  1.  Behill  fonnd 
in  a  melanit«  fcom  Kaiserstuhl,  Si  46-80,  äl  11-00,  Pe  12-83,  Oa  22-10,  Mg  2-00,  te  1-16,  itn  O'lO 
=101-09,  pving  for  the  oxy^en  ratio  of  basea  and  ailica  1 :  1-34.  Sthamor  obtaineft  for  a  mafisire 
gamet,  of  a  dark  grayiah-gceeu  oolor,  ftoia  Miaak,  having  a  aerpentine-like  nudeus,  §i  4611,  äl 
12-09,1^6  13-19,  Ca  20-33,  fig  1-36=99-08,  giving  for  the  oxygen  raöo  of  bases  and  ailiea  1: 1-3. 

Pyropo  occHTB  altered  to  täc  at  its  aevecal  localities.  A  aerpentine  pseudomorph  after  garnet, 
from  Schwarzenbei^  in  Saiony,  afforded  Kerstan  Si  34-24,  Üg  33-28,  i's  3-38,  ilu  0-41,  STa  0-35, 
fl  with  some  hitumen  10'62,  magnetio  iron  17'S0=99'18=83-23  Eerpentine  and  11-50  magnetio 

Sorae  garnetB  efferveace  with  adda,  from  the  preaence  of  carbonate  of  lime,  wliich  they  have  re- 
ceived  probably  throt^h  the  aetion  of  waters  holding  carbonio  add  or  bioarbonatöS  in  soluäon,  aa, 
for  example,  a  bladc  garnet  from  Arundal,  Sorway,  which  containa  hoth  ealdte  and  epidote  ;  and 
oryatals  from  Tvedestrand,  wMoh  are  wholly  e^iate  within,  there  being  but  a  thiu  oruat  of 
gamet. 

Artif. — Melanite  gameta  haye  been  obtained  in  a  potons  glasa  proceeding  from  the  fusion  of 
idocrase  (Klaproth],  and  also  of  a  melanite  from  Jraaoati  (v.  Kobell).  Miller  raenljons  tlio  ooour- 
reuce  of  gamet  in  oryatals  as  a  furaaoe  produet.  Dauör^e  and  Studer  atate  that  erystals  of  garaet 
niay  be  made  by  fusing  ti^lher  the  eouHtitueuts.  Mitscherlich  haa  alao  obtained  garnetB  arti- 
fldally  (Ann.  Ch.  Phya.,  IxiL  219). 

TniTourcE  of  Weibye,  a  hydrous  apedea,  ia  probably  related  in  composition,  aa  it  is  in  form,  to 
garnet  and  helvin ;  it  appcars  to  give,  although  a  seaquioxyd  silioate,  the  gamet  oiygen  ratio  1:1, 
See  deacription  undar  Htdeoos  Siltoatbs. 


272.  ZIROON.  AvYKSfioo  (=Lyncurium)?  Theophr.  fPliny  knew  of  no  atone  of  the  name  Lyn- 
cviriam,  uivi.  13.]  Ohryaolithoa  ?  pt.,  Flm.,  sxxvü.  42;  Meüohrysoa  7  ib.,  46;  OrateritIs?ib., 
66.  Hot  Chryaohthoa  {GommarÜ  hodie  etimn  Hyaeinthum  yonant)  Germ.  Jaointh,  Agric,  Foss., 
305,  Interpr.,  464,  1S46.  Not  Hyadnthua  rPäii.,  121,  1147.  Jargon  (in  note  actaowledgmg 
Ignoranoe  of  it)  Crimsl.,  42,  1758.  Jai^n,  Topazins  pt.  (daraa  hyallnua,  vai.f),  WaU.,  240, 
1772.  Grenat  ä  priamo  quadrilatke,  etc.,  HyaoJnte  (fr.  Bspailly)  Fmy'a^,  Viv.,  18T,  and  Errata, 
1772,     Hyadntö  pt.  (var.  1  ;  anglea  and  flga.  giveu)  [reat  Idocraae,  Meionite,  Harmotome]  da 
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Lkh,  Crist.,  1172,  ii.  1783 ;  Diamant  brut,  ou  Jargon  de  Osylan,  ib.,  ü.  239,  IVSS,  ZLreon  (fr. 
CarlonjWem.,  1T83;  JEbrrfen,  Lempe  Mag.,Jv.  99,  lT8t.  Zircon (a Silicate  of  ZIHCONIA)  ZJipr., 
Schrift.  Uati^.BerL,  ix.  1789,  Beitr.,i.  203.  ZireoaitG.  OatranitSreiÄ,  Uib.,  1880,  Char.,  1832. 
Caljptolito  SA«p.,  Atn.  J.  öd,  U.  xii  210,  1851.  Eagelliardit  E.  v.  Soßncmn,  Kotseh.  Min. 
KuS8l.,üi.  150,  18S8. 

Tetra^onal.     0M4=U1°2^';  »=0-640373.    Observed  planes :  ö  verj 
rare ;  pnsms  /,  i-i ;  octahedral  1,  2,  3,  1-* ;  zireonoid,  3-3,  i-i,  5-5. 


JM=132°10' 
ZA  2=151  5| 
Ja  3=150  481- 
JA  1-^=112    25 


«-iAl— 118°   20' 
i4Al-i=^122   38 
«-JA  3-3=148  16|- 
«-»A4-4=155    8 


Facea  of  pyraraida  sometimea  convex. 
tinet.     Also  in  irregidar  fonns  and  graina. 


lAl,  pyr.,=123''  19V 
lAl,  bafi.,=84    19| 
1-4A14,  pjr.,=135  10 


Jimperfect,  1  less  dia- 


liOV  of  Tomsli  Oral.  Saualpe. 

H.='f5.  G.=4-05— 4'75.  Liistre  adamantine.  Coiorlesa,  pa!e  yellow- 
iali,  grayiah,  yeliowish-greeii,  brownish-yeUow,  reddish-brown.  Streak  uii- 
colored.  Transparent  to  subtranslucent  and  opaque.  Fracture  eonchoidal, 
brilliant,     Double  refraction  strong,  positive. 

Var. — Tha  eolorlesa  and  yoHowislior  amokyBifconsof  Ceylon  1 
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in  j'ewelry,  in  alluflion  to  die  faot -ÜiBtwhüe  resembling  the  äiainoudin!ustr6,tlieywere  oompara- 
tJvely  worthlesa ;  and  thenoe  came  tlie  came  siram.    The  brownish,  oi'angs,  amd  reddish  kinda 
were  caMed  distinctiyely  hyacinths—a  came  applied  also  in  jewelry 
-j,^  to  Bome  topaz  and  lidit  oolored  gamet.    Orystala  like  fig.  254  are 

the  eugeMiardik  of  Eussia.  The  crystals  from  FredericksTäm, 
analyzed  by  Berlin  (tmti.  5),  were  by  mistake  called  Sriimaimite. 
Mimite  dark  brown  and  greenish-brown  erystala  ftura  the  eliryao- 
bsryi  locality  at  Haddam,  Ct.,  are  the  calyptoUte  of  Shepard,  prolmbly 
an  altered  yariety,  liko  ostranito,  malacone,  etc.  (see  beyoud).  Kg. 
2S7  represeats,  of  aetual  form,  a  cryatal  from  Warren  Co.,  N,  T-, 
mhicli  iB  chesnut-brown  about  soroe  of  the  anglea  (aa  marked  by  dot- 
tad  linea),  and  tho  rest  grajiah-w'nile ;  oüiera  from  the  region  have 
gtcipes  of  color  parallel  to  the  edgea  of  3-3 ;  the  planes  3-3  aad  3  are  in 
part  wanting. 

For  orjstalB  from   Stockholm   G.= 407 2— 4-222,   Svanbei^;    fr. 
llmaii  Mta.,  4-699,  4-610,  id. ;  fr.  Oeyloa,  4'68 1 ,  id. ;  4-721,  Cowry; 
TnhnaViiirn-  N  V  '''■  Frödericlisväm,  4-2,  Berlin;  fl-om  Dunoombe  Co.,  N.  C,  4-60J, 

jonnsuurg,  b.  1.  ohandler;  fr.  Litchfleld, Me.,  4.'7,  Gibba;  fr.— T  4-615— 4-71,  Henne- 

bei^l  fr. Gr6nTille,Canada,  4-625—4-603,  T.S.  Hunt;  fr.  Beading,  Pa.,  4-595,  WetherilL 

The  orystals  have  bat  alight  variationa  in  angle.  ELoksotarof  dednoed  (Mhi.  KussL,  üi.  139, 
IBS)  for  the  Ural  erystaia  1  A  1=133°  19'  34"  aod  84°  19'  46";  -which  agree  very  olosely  with 
-.: .g  ^j23=  2Q,  2^„j  ^^  j^^g  j.^^  y^^  rnineral  by  Kupffer  (Freisschrift,  eto.),  -who 


Mh  mea 

obtained  123°  20'  a".  For  the  eügelhaidite  Kokseharof  obtained  84°  21' 45".  H.  Daubar'fouEd 
for  otystalfi  from  Miask  133°  30'  18"  (Pof^.,  gtiI  216,  1859);  from  five  from  Pfiteehthal,  133° 
20'  4ö"!  fromthreecryatalsfr-Fredericksvärn,  123°2ü'S3";  from  a  Ceybn  crystal,  123°  19' 60". 
Comp.— Zr  8i=Silica  33,  zirconia  BT=100.    Analyaea:  1,  Klaproth  (Beitr.,  t.  126);  2,  Vau- 

11];  3,  Eerzelius  {Ak.  H.  Stookh.,  1824);  4,  Wackeraagel  (Eamm.  Min. 

fg.,  ImviiL  162);  6,  Henneberg  (J.  pr.  Oh.,  lüVJii.  BOE);  1,  Taniiiem 

B,  C.  F.  Chandler  (Am.  J.  Sd.,  II,  xiiv.  131) ;  9,  W.  Gibbs  (Pogg,,  kxL 

i.  Am.  PhiL  Soft  Phikd,,  r.  346,  Am  J.  So.,  st.  443) ;  11,  T.  S.  Hunt 


quelin  {Haüy'a  Min., 
Oh.,  890) ;  5,  Bt  "" 
(J.  Aft  Philad,,  i 
559) ;  10,  Wetheriil  (Tra- 
(Am.  3.  äcL,  II.  lii.  214): 


)   Tat  hSeld  Me 

Eeaiu^  Pa, 

I    GrenTÜJe  Inown 


67-3 


^98-5  Klaproth. 

— 93-B  Vauquelin. 

=100-64  BerzeiiuB. 

—=101-33  Waoitemagel. 

=100-10  Berlin. 

=101-09  Henneberg. 

=99- 16  Tanuxem. 

0-41=100-08  Ohaüdler. 

,  undeo.  0-36=99-74  Gibba. 

0-60=100-09  Wetheria 
—=101-0  Hunt. 


Klaproth  diaooTOted  the  earlii  Eirconia  in  this  speeiea  m  1789  (Beitr.,  1  203). 

Pyr.,  etc. — Infusibio ;  the  coiorleaa  varietjea  ara  unaltered,  the  ted  beoome  oolorless,  while 
dark-colored  yarieties  are  made  white ;  aome  TariaÖea  glow  and  ioerease  in  denaity  by  igaition, 
Not  peroeptibly  aeted  upou  by  aalt  of  phoaphorna.  In  powder  is  decomposed  when  ftiaed  with 
aoda  on  the  p^tinmn  wire,  and  if  l^e  prodnct  ia  diaaolved  in  dilnte  muriatic  acid  it  givaa  the 
orange  eolor  characteriatic  of  Biroonia  when  teated  wlth  turmsrie  paper.  Not  acted  upon  by 
adda  eioept  in  flne  powder  with  concentratod  aulphurio  aräd.  Dacompoaed  by  fuaion  wiBi 
alkaline  corbonales  and  hiaulphataa. 

G.  before  heating  of  a  Ceylon  ztrcon,  4-183,  after  heaüng  to  rednesa,  4-5S4,  Damour ;  but  for 
aame  Eiroona  no  change,  aooording  to  Church;  triala,  hefbre  and  after,  of  the  Henderaon  Co, 
4-615,4-540;  aoother,  ib.,  4-665,  4-865;  the  Eip^liy,  4-863,  4-861;  the  Prederidiavärn,  4-489, 
4-633.    A  phoaphorie  glow  after  heating,  and  the  greateat  density  after  thia  glow,  Cbnreh, 

Obs. — Occura  in  crjataffiue  rouka,  espedally  granulär  limestone,  ehloritie  and  other  sehista; 
gneias,  Syenite ;  also  m  granite ;  aomeiJmaa  \a  iron-ore  heda. 

Ztrcoiisyemte  is  a  coarse  syeuiljo  rock,  oontaining  cryatala  of  zircon,  with  oligoclase,  ffigirine, 
elasoUte,  epidote.  Crystala  are  common  in  moat  anriferoua  sanda  (p.  0).  Somctimea  found  in  toI- 
canio  rocks. 

Found  in  alluTial  aanda  in  Ceylon ;  in  the  gold  regiona  of  the  Ural,  near  Miaak,  Bereaovaki 
Uewianak,  etc. ;  at  Laurvig  amd  Hakedal  in  Sorway ;  at  Arandal  in  Norway,  in  the  u-on-miuea ; 
at  Fredericksvärn,  ia  aireon-syenite ;  at  Ohiapian  in  Tranaylvania;  atBilinin  Bohemia;  Sebnita 
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in  Saxony ;  Pfltaclitiial  in  öie  Tjrol ;  &t  BapaiQy.  near  Le  Puy  in  France ;  in  Auvergae,  in  toI- 
canie  tuFa ;  ßt  Vesuvius,  with  ryacoEta ;  ia  Scotland,  at  Scslpay,  lale  of  Harria  ;  at  Strontiaa  in 
Argyleshire ;  in  tlie  auriferous  sanda  of  tiio  Orc^han  Kjnshala  Mtn.,  Ireland ;  in  Greonland ;  at 
Santa  Rosa  io  Antioquia,  B".  Grenada ;  in  the  gold  regions  of  Australia. 

Id.  N.  America,  in  Maine,  at  Litchfleld ;  nt  Mt.  Mica  in  Paris ;  Greenwood :  Hobron.  In  Ver- 
■mimt,  atMiddlebury,  In  Gönn.,  at  Korwich,  witli  aiUinianite,  rare;  at  Haddam  (oaljptolite)  in 
miuute  cryatals.  In  N.  Tork,  at  BMl's  mine  in  Moriali,  Esser  Co.,  cinnamon-red,  in  a  vein 
of  C[uartz  ;  near  tlie  outlet  of  Two  Fonds,  Orange  Co.,  witli  Bcapolite,  pyroiene,  and  apliene,  in 
djstals  sometimea  1  in.  in  length ;  oo  Deer  Hill,  1  m.  S.B.  of  Ormterbutj,  in  ttie  same  Co,,  orya- 
tals  abundaut  of  a  deep  browoish-red  or  black  oolor,  and  oocosionally  \\  in.  in  lei^th ;  in  War- 
wi(^  at  tliB  soutliern  base  of  Mount  Bre,  ohocolate-brown  crystals  in  limestone  and  scapolite ; 
near  Amity,  and  also  in  Monroe  and  Cornwall,  at  aeveral  localities,  of  white,  reddieh-brown,  doTe- 
brown,  and  black  colors;  at  Diana  in  Lewis  Co,,  in  large  brown  oryatala  somot!me3.2  in,  Jong, 
with  Bphene  and  scapolito,  but  rar« ;  in  8t.  Lawrence  Co.,  with.  apaüte,  at  Eobinson'a  in  the  town 
of  Hammond,  near  de  Long's  Mills,  some  of  the  erystala  H  in.  loiw  and  -i  in.  wide,  and  oeoasion- 
ally  containing  a  nucleus  of  carbonate  of  lime;  also  at  Bossie  (form  /,  1,  3);  at  Jolmsbui^,  in 
Warreu  Oo.  In  M.  Jersey,  at  Franklin ;  at  Trenton  in  gneiss.  In  Penn.,  near  Eeading,  in  large 
erystale  in  magnetio  iroii  ore ;  at  Baaton,  in  talcoae  slate.  In  N.  Car.,  in  Buncombe  Co.,  on  the 
road  flrom  the  ßaluda  Oap  to  Ashevilie,  upon  Iha  first  eleyation  after  pasaing  Green  ri^er,  orjatals 
found  loose  in  the  soll,  and  imbedded  in  feldapar;  in  thB  Sands  of  the  gold  waahii^  of  Mo- 
Dowell  Oo.  (f.  258).  In  Oatifomia,  ia  the  atiriferous  gravel  of  the  north  fork  of  the  Amorioaa 
rWer,  and  elaewhere.    In  Caaada,  at  GrenviUe ;  St.  Jerome ;  Mille  lales. 

Tho  name  Syacmih  waa  applied  by  the  aneienta  to  a  bluiah-Tiolet  stone,  regarded  as  our  sapphire, 
and  was  derlyed  from  a  flower  (lily)  so-oalled  of  thia  coLor.  [In  modern  mineral^y  a  hyaceidh- 
colüf  is  reddiah-orange  with  a  Unge  of  brown.]  Intagli  of  zircon  are  common  amoug  anoient  gems, 
and  tJie  fact  that  the  lynaurivm  of  TheophrasDua  was,  as  ha  aaya,  used  for  ei^raved  aigneta,  while 
at  the  same  time  eleotric  ou  friction,  and  oElen  amber-colored,  ara  the  prinoipal  ovidenca  that  it 

Alt. — Zircon  ia  one  of  the  least  alterable  of  minerals,  as  it  oontaina  no  protosyds,  and  orily  the 
most  insolubla  of  peroxyda.  It  however  passes  to  a  hj-drona  State,  and  ia  attended  ultimately 
with  a  loaa  of  siHea  and  the  addition  of  ozyd  of  iron  and  other  impuritiea  derived  from  infiltrating 
waters.     Ausrbachii&,  matocon,  lersledile,  tac/i/yaphaltüe,  calyptoliie,  cyrtolile,  are  probably  altered 

The  foUowing  tetragon^  i^con-like  mmerola  are  probably  altered  zircon.    They  aSbrd  B.B. 

a72A.  MAiidOS.  (Malakon  Sdieerer,  Pc^g.,  LiÜ  136,  1845.)  1  A  1=124°  40'  to  124°  61', 
and  S3°  30'.  H.=S'5.  &.=3-9— 4047,  Lustre  yitreoua  to  aubTltreous.  Color  brown,  powder 
roddiah-brown  or  uncolored.  From  Hitteroe  in  Norway ;  and  Ohanteloube,  Haute  Vienne,  oocur- 
ring  in  thin  plates,  over  3  io  4  mm.  thick,  and  ocoaaionally  with  orystals  on  thair  aurfaca.  Named 
[vom  ^.\.<6,,  soft. 

iTlB.  Cyktohtb.  (Malaoone,  Alt«tod  Zircon,  J.  P.  Cooks,  Am 
W.  J.  KnowUon,  ib.,  sliv.  224)  Form  as  in  f.  258,  with  the  pyra- 
mi dal  planes  oonyex.  H.=:5— 5'5;  after  ignition  1  — 7'5,  Cooka. 
G.=^ü"ü3— 4  04,  Cooke;  3'85,  3'91,  Knowiton,  Lustre  somewhat 
adamantine.  Oolor  browniah-red ;  powdarthe  aama.  From  Bock, 
porli  Masa,,  in  granite,  with  danalite  and  tryophylljte.  Namcd 
from  tüfirof,  beut     Kg.  258  from  Oooke. 


A  mineral  found  wilh  colnmbite  at  EoEendal,  near  Björkboda, 
Pinlaud,  has  been  referrad  to  adelpholite  of  Nordeuakiöld  {p.  sas), 
but  an  analyaia  by  A.  B.  Mordenafciöld  (anaL  1)  ahowa  that  [t  ia 
an  alterad  aircon,  near  malacou  or  cyrtolite  (CEfV.  Ak.  Stockig 
1863,  452,  Po^.,  CisiL  615,  1864). 

2'120.  Taohyapbaltitb.  (Tachyaphalijt  Wä,bye,  Po^.,  Isnviii. 
160,  1B58.)  Oryatala  like  thoae  of  aircon,  with  planes  I,  i-i,  and 
two  ootahedrona,  oaaof  110°  and  the  other  of  50  .  H.— B-5,  G. 
=3'0.    Luatre  submetallic  to  vitroons.    Color  dark  reddiab-brown. 

Struak  dlrty  ycllow.  Snbtranalueent.  Frona  granite  veina  in  gneiaa  near  Krageröo  in  Norway,  ■ 
with  sphene.  Named  from  mx"*!  9iiw^*i  and  ataXToi,  the  mineral  flying  ceadily  from  the  gangue 
when  Struck.    Bariin  piits  a  7  afler  ifioHa  in  bis  analysia  (No.  8). 

272D.  (EHSTBOira.  {<E,ts\bAM  Fbrchkammer,  Po^.,  xtkt.  630,  1836.)  1  A]  =  13S°  l&\'.  H.= 
5'5.  G.=3'629.  Lustre  splendcnt  adamantine.  Colcic  reddiab-brown.  Prom  Arendal  iu  Kor  ■ 
way,  and  commonly  on  ciyatals  of  pyroiene.    Named  after  (Ersted. 
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272E,  ÄUBREioeiTE.  {Anerbachit  BiflTnonii,  J.  pr.  Gh.,  Isxiii  309, 1858.)  lA  1—122'  43'  ttaä 
86"  21',  Kokscharof;  86°  30',  Herrn.;  81°,  Äuethach.  H.  =  6-5.  6.=4-06.  Luatra  greoBy  to 
vitreous,  weok.  Color  browniBh-gray.  From  a  siliceous  BohiBt  in  tbe  Cirde  of  Mariupol,  Dis- 
trict  of  Alesaadrovsk,  Eussia.  Uamed  after  Dr.  Äuerboeh,  by  whom  the  crystals  were  fiist  studied. 

2121'.  BEiGFTB  (Fcrbes  &  Dahll,  Nyt.  Mag.  ITat.,  züi,  1855).  Ooeura  in  impetfeot  orystals,  prob- 
ebly  tetragonäl,  in  orthodase,  near  Helle,  Narestö,  Alve,  and  Aalterö,  Forway.  H.=e— 65; 
G,=5'13— 5'35;  lustre  aubmetallio;  oolor  brown:  atreab  yellowiah-browu ;  thin  apKnters  trana- 
luoent.  Heated  in  glaaa  tube  decrepitatös  strougly  and  losea  water.  B  B,  in  the  platinum  for- 
ceps infiiaiblo,  but  beeomea  yellow ;  with  iwras,  a  glaaa  which  ia  browniah-jellow  wMle  bot,  but 
green  and  fiually  greeoisli-yellow  <m  cooiing.  In  aalt  of  phoapboroa  a  slceleton  of  silica.  ITo 
analysis  has  yet  been  made,  and  tlie  trae  relatioiia  of  &6  speoies  are  doubtful. 

Änalyses:  I,  Soheerer  (1.  c) ;  3,  Damour  {Ann.  Ch.  Ptya.,  IIL  isit.);  3,  Hermann  (  J,  pr. 
Chera.,  liii.  32);  4,  J.  P.  Coolie  (I.e.);  ö,  6,  Knowlton  (L  c.);  7,  A.  B.  ITordonskiöld  {1.  c.) ;  8, 
Berlin  (PoE^.,  lissyiii.  ISO);  9,  Porohliaminer  (1.  o.);  10,  Hermann  (1.  o.)  : 

Si        Zr       Pe      S      Je  Y      Sig  Ü 

0'34    0-H  S-03=9B-99  Scheerer. 

3-OS,  MnO-14=99-02D, 

1 400,  an  1-20=100  H. 

Cy-fc/ife,  Hodiport        31'90  66'83     a-Sl' S-19=99'69  CoolcB. 

'■  •'        (5)26-38  6018    1-59    3-63  Oe  2-OT      ir,  4Ti6,  gn  0-47=99-46  Kn. 

"  "  26-18  G4-60» 1'40  Öe  1-iO     <i',  ,  Sn  0-41=9891  K. 

Ade^pMilel  FuAanA     34-S3  BT-43     3-41 Ca  3  93   9-B3,  Sn  0  61-99-29  N. 

TachyaphalL,  Kotway  34-58  fi8'96    3'T3 Thl2-83   8-49,  ä1  1'8S=99  92  B. 

(ErsiediU,  Ät%nM      19-71  G8-96i> 1-14     2-05  5-5S,  Ca  2-61=100  F. 

AuaiiKhite,  RuBSia     43-91  65-18 0-98 O-9B=09'91  Herrn. 

B  Withsomat^a       ^■W"itll  Borna  T10=.       '  Witt  ti-fl=a  of  manjaneae. 

In  AuerbacMte,  the  only  anbydroua  kind  among  tlie  aboTe,  the  osygen  ratio  fot  the  ailiea  and 
zirconia  ia  1  :  H,  ingtead  of  1 :  1, 

Artif. — Pormed  in.  orystaJa  by  action  of  ehlorid  of  Silicon  on  ziroonia  (Daubree);  by  aetion  of 
fiuorid  of  Silicon  on  ziraonia,  or  of  Suorid  of  zirconium  on  quartz,  beautiful  transparont  octabedrous 
reaulting  (Deville  and  Oaron). 

273.  VESUVIANITB.  Hyacinthua  dietua  octodeeaheiirieus  Gajypeler,  Prodr.  Crist.,  30,  pL 
3  (äg.  2eibolow),  1123.  Hyaeinte pt.,  Hyadnte  du Teaure,  da Zisia,  Orist.,  234,  I7'(2,pl.  iv.;  iL 
291,  pl.  iv.  1783.  Hyaoiate  volcauique  Dsmeste,  Lettr.,  i.  413.  Hyacinth-Kryatalle  (fr.  Wiliii  E.) 
Paäas,  N.  Nord.,  Beytr.,  St.  Pet,,  t.  282, 1193 ;  WQuite  pt,  Vulkaniaclier  Schorl  Widenmmn, 
Handb^  290,  1194.  HyacintidnB  DOamfSi^  Soi^r.,  i,  268,  1192,  T.  T.,  il  338,  1196.  Tesavian 
Wen.;  in  Klapr.  Beitr.,  l  34,  1795,  ib.  (fr.  TesuT.  and  Siberia),  iL  2T,  33,  1797.  IdocrasB  ff, 
J.  d.  M.,  V.  260,  1799;  Tr.,  iL  1801. 

Gaboit  (ft-.  Gökum)  v.  Loho,  Afh.,  iü.  376,  1810,  anal,  by  Murtay,  Afh.,  ü.  173,  1807 ;  Loboit 
Berz.  Fnigardit  ä;  .Wönfenaftiö/tii  Bidcag,  L  80,1820;  Prngardite.  Bgeran  (ft.  Eger,  Bobemia) 
Wem..,  Min.  Syst.,  3,  34,  1817.  Oyprine  (fr.  TeUemark)  Berz.,  LöÜir.,  1821.  Xantliite  Thcmison, 
Ann.  Lyc  N.  Eist.  K.  T.,  iü,  44,  1838.  Gökumite  (fr.  Gökum)  Thsins.,  ib.,  61,  1328.  Hetero- 
merit  (fr.  Slatonat)  Srnn.,  Terli.  Min.  Ges.  St.  Pet.,  1845-46,  205.  Jewreinowit  N.  Noräensk., 
Terz.  FiuL  Min^  1852 ;  Kokacharof  Min.  EuaaL,  L  116,  1853. 

Tetragonäl.  Oa14—151°  45';  «=0-537199.  Obsei-ved  planes:  0 ; 
vertical,  /,  i-i,  i-%  i-Z,  i^,  i-\ ;  pyramids,  ^Vi  t^>  \,  h  t.  h  h  h  h  h  h 
f ,  1, 1,  2,  3  ;  -f*,  1-*,  I-»,  %i,  3-« ;  zireonoids  in  the  zoiie  U :  1,  2-2,  ^4,  3-3, 
lif^,  4-4,  5-5,  1-1 ;  in  other  zones,  1-3,  f  2,  4-2:  i-3,  4-3, 1-3, 1-3,  |-3  j 
H,  H- 

<?A1=142=  46^'  (?A/=90°  i4M-2=15Z°  26' 

ÖA3=12331-  /Al-i^llSlS'  f;iA^3=16134 

0  A  2-2=139  46^        i-iA  2-2=133  25^  1 A 1,  ov.  l-i,=129  21 

ÖA44=114  18  i-i A  3-3=144  54  1  Al,ov./,=Y4  27 

ÖAf3=139  39|         •i-*A4-4=152  9  l-iAl-;,pjr.,^140  54 
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;  Juot  very  distinct,  0  still  leas  eo.  Columnai-  structure  rare, 
straight  aiid  divergent,  or  iiTegular.  Sometimee  gi-atiular  massive.  Prisms 
Hsudly  terminating  in  the  Tsasal  plane  0 ;  rarely  in  a  pyramid  or  zirconoid ; 
eometiines  the  prism  nearly  wanting,  and  the  form  short  pyramidal  with 
truncated  suinmit  and  edges. 


H.=6'5.  G-.=3-349— 3'45.  Luatre  vitreona:  often  inehning  to  n 
Color  iDrown  to  greea,  and  the  latter  frequently  bright  and  elear ;  oeca- 
fiionallj  aulphur-yellow,  and  also  pale  blue ;  sonietiraes  green  »long  the  axia, 
and  pistacliio-green  transversely.  Streak  white.  Subtransparent— faintly 
subtranslucent.  rracture  subeonehoidal — uneven.  Double  ret'raetion 
feeble,  axis  negative. 

Comp^  Var, — (|  V}-\-\  S)^  Si',  the  osygen  ratio  for  che  protoiyda,  sssquiosyds,  aad  silica 
belüg  3:2:5,  aceordiiig  to  Rammelsberg,  Äer  a  defermination  of  the  state  of  Oxydation  of  the 
iron.  The  rariations  frara  ihe  ratio  3  ;  3  ;  5  appear.  to  be  variationB  about  this  aa  the  normal 
ratio.  In  all  easea  the  oxygeE.  ratio  for  fi-hK,  Si  is  1 :  1.  The  baaes  are  mainly  aiumiiia 
for  the  sesquiosyii,  and  hme  for  the  protoxyd  portion,  as  ia  tlie  formula  (J  Öa'  +  f^  Äl)"  Si^  But 
more  or  leas  seaquloxyd  of  iron  replacea  parb  of  the  aiumina,  and  magnesia  part  of  the  lime,  wbile 
liln,  fi,  Sa  ma^  be  präsent  in  ' 

The  Bpeoiea  la  aometimeB  lü 
(2)  inagmsw.li,  the  magneaia  4 
correspondiag  line  of  divislon.     Bve 

Var.  1.  Ordiaani.  ITie  mineral  from  Göltaca  iu  Fiolaad,  cailed  GahaUe,  Limite,  Göiwmäe,  and 
that  fcorü  Frugard,  Fragas-ä4ie,  have  been  denomiaated  inagnesian.  The  last  is  in  brown  and 
green  erjBtiJs,  with  G.=3*349,  v.  Nord.  Jevremoffiie,  whioh  also  is  from  Frugard,  in  the  parisü 
of  Mäntzälä,  is  but  little  magDesiati  or  uot  at  all  so ;  It  occurs  in  pals-brown  to  colorless  crystals ; 
G.=3'39.  Seteromerite  occurs  in  small  oil-green  priama,  haying  liie  planes  I,  i-i,  1,  ^,  3-3,  in  the 
dJstriot  of  Slatonsti  Ural  Egeran  is  a  suboolamnar  brown  variety,  from  Bger  in  Bohemia,  and 
found  aleo  at  Eger  In  Norway. 

Xanihile  in  a  yellowiah-brown  vesuvlanlte,  from  near  Aniity,  H.  T.,  the  orystala  not  differing 
from  tioae  of  the  common  tariety ;  it  ootitains  2'80  p.  o.  of  protosyd  of  manganeae.  A  manga- 
neaan  varlety,  froni  St.  Marcel,  Piedmont  (where  eres  of  manganese  ocour),  has  a  Bulphur  to 
honey-yeüow  oolor. 

2.  Chjpriae.  Pale  sky-blue  or  greenish-blue ;  owing  ita  oolor  to  a  trace  of  eopper,  wheiioe  tho 
name;  from  Telletnark,  Norway. 

Analyses  ;  1,  Magnus  (Pogg.,  ssi.  50);  2,  Karsten  (Karst.  Arch,  Min.,  iv.  391);  S,  Scheerer 
(l'ogg.,  XCT.  520);  i,  Karsten  (1.  c);  5,  y.  Koben(Kaatn.  Aroh.  Hat.,  vji.  S99);  6,  Scheerer (1. e.) ;  1, 
8,  Karaten  (1,  c);  9,  t,  Mera  (Nat.  Gea.  Zürich,  vi.  Heft  4) ;  10,  v.  Kobell  (1.  a) ;  11,  Magnus  (1 
c);  12,  Scheerer  (1.  c.) ;   13,  Magnus  (1.  c);  14,  ßiohardaou  (Thomson  Min.,  i.  SG2);   15,  Norden- 


o  (11  jMn-'mag'Desian,  containing  litöe  or  ao  magnesia; 
3  p.  c  of  tho  mineral.  But,  aa  tho  analysea  ahow,  tliere  ia 
n  the  orystala  from  Tosuyius  Vary  in  the  proportion  of  n 
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sMöld  (Sehw.  J,,  nxL  436);  16,  Heikel 
(Eoksch.  Min.  RussL,  i.  116) ;  18,  Malmgr« 
(Fogg.,  i!vL  34K)  ;  21,  Ivanof  (Pogg.,  xlTi 
Hauer  (Jahrb.  G.  Heidis.,  1853,  155) ;  25, 


(Arppe'a  Knl.  Min.,  Aot  Soc  renn.,  IV.);  11,  Ivanof 
in  (Ärppe,  L  c.) ;  19,  Magnus  (L  c.)  i  20,  Tarreutrapp 
.  341);  2a,  28,  Hermann  (J.  pr.  Ch.,  sliv.  193) ;  24,  t. 

Hermann  (1,  c);  26,  Thomson  (Min.,  i.  143);  21-37, 


¥e      ta      Mq      Mg       Oa 


1.  Vesuvius,  ftruHW 

37-88 

23-53 

. 

3-99 

5-21 

29-8a 

=99-77  llagnua. 

2. 

87-50 

18-50 

B-25 

0-10 

3-10 

33-71 

=99-!6  Esrsten. 

3. 

37'8I) 

12-11 

ir. 

B2-11 

1-67  =  100-16  Sclieerer 

4.  PieclmoEt,  ffn. 

39-25 

18-10 

4-SO 

0-75 

2-70 

33-95 

=9905  Karateu. 

6.  Ala 

34'a5 

30-71 

5-40 

35-61 

=96-57  Kobell. 

6.     " 

37-3B 

11-8S 

9-23 



tir. 

6-03 

32-70 

378,  HCl  0-015= 

99-90  Soheerer. 

1.  Bger,  Bohom.,  Mgera 

n  39-10 

18-95 

2-90 

0-96 

34-88 

^,Sra  2-1^99-49  K. 

8.  Baaa  Valley,  hroion 

38-40 

18-05 

8-10 

0-65 

1-50 

38-73 

-— ,  Ha  0-9=99-32  E. 

9.  Zermatt,            " 

37-04 

17-67 



4-97 

0-42 

2-43 

35-79 

1-79,  Na  0-76=100-87 
Merz. 

■10.  MofflzOQi 

37-66 

1G.-43 

e-42 

33-24 

— =97-72  Kobell. 

11.  Criklow^  green 

88-52 

3009 

8-42 

0-02 

33-41 

=97-43  Maguas. 

12.  Eger,  NorWRy,  hnh.-gn.  ST-IS 

13-49 

5-95 

0-95 

0-47 

198 

37-49 

l-89=9B-95  Scheerer. 

4-54 

=98-77  Mftgnua. 

14,  Teilemark,  eyprme 

88-SO 

30-40 

8-35 

3:i-00 

=99-55  Rioh'dson. 

16.  Fn^ard,  KdL,  Jhij 

38-53 

17-40 

8-90 

0-33 

lü-60 

27-70 

— =98-46  Nord. 

16.  Lnpibko,     " 

86-43 

16-84 

7-33 

4-33 

35-00 

0-86,  gnl-0e=i01-74 

Heikel 

,  E  1-16,  Na  1-70 

11.  JeweimtSOe 

37-41 

20-00 

4-60 







34-20 

=99-07  lyanof. 

13. 

35-22 

28-10 

2-73 

2-03 

34-18 

,  ß:  1-0],  S"a  0-47, 

19.  Slatoust,  Ural 

37-18 

4-67 

0-77 

S5-79 

=98-01  Magnus. 

20. 

87-55 

ä-63 

85-56 

— =99-95  Varreutr. 

21.         "            " 

37-08 

14-ie 

16-02 

30-88 

=100  Ivanof. 

22.         "            "  gre^ 

3n-19 

14-34 

5-36 

0-61 

2-10 

6-30 

33-69 

=99-39  Herrn. 

23.         "            "  greeii 

89-20 

16-58 

1-30 

0-30 

4-00 

84-73 

,£,  Na  2-0,  01-50 

=99-49  Herrn. 

22-25 

6-07 

34-81 

0-55=99-27  V.  Hauer. 

25.  AehmatoYsk 

37-63 

13-25 

7-13 

0-60 

3-79 

36-48 

,Ö0-7=]00-0IH. 

28.  Aniity,N.Y.,Zo)dAi& 

85-09 

n-43 

6-37 

3-00 

83-03 

l-e8=98-43Thom. 

27.  VesuviuB,  !/)(jft.-5n. 

37-75 

17-23 

4-43 

3-79 

37-3S 

— =101-55  aamm. 

2S.         "          duRlii. 

5  37-83 

10-98 

908 

4-37 

35-69 

=B7-90  SamnL 

39.  MonEOni,  yvifi. 

M8-SB 

15-49 

2-ie 





4-31 

36-70 

— ,  K  0-47  =  07-88 

Ramm. 
=98-24  Ramm. 

SO,         "        hrown 

37-56 

11-61 

7-29 





5-33 

36-45 

3l!  Doguaafea 

37-15 

15-53 

4-85 

— 

— 

5-43 

36-77 

K  0-35  =  100-06 

Ramm. 

32.  Haslau  (Eger,  Boh.)  f  39'52 

1-54 

35-02 

,  1 1-33=98-75 

.  Ramm. 

33.  %g 

'i  37-20 

13-SO 

8-42 



— 

4-23 

34-48 

—  £0-31,  Ti  1-51= 

99-44  Ramm. 

34.  Eger,  Norway 

S37«8 

14-48 

7-45 

0-45 

_ 

4-30 

34-28 

S5,  Sanford,  Me. 

\  37-04 

15-64 

6-07 



— 

2-08 

35-86 

,   Ti  3-40=99-67 

Ramm. 
=99-72  Ramm. 

36,  WUui 

38-40 

10-51 

7-15 





7-70 

3598 

37.  Ala 

i  37-15 

13-44 

6-47 



— 

3-37 

37-41 

,£0-93=93-27 

In  enalysis  3,  G.=3-43;  auaL  4,  0.  =  3-S99;  anal.  14,  G.=3-338;  anal  16,  6.=3-374;  anal. 
22.  G.=3-43;  auaL  23,  ».=3-35;  anal.  35,  G.=3-4|  anal  26.  G.— 8-221 ;  anal  27,  G,-8Se2; 
aniiSa,  a.=3-428-3-429;  anal  29,  G.=8-344;  anal.  80,  G.=3-S85 ;  auaL  31,  G.=8-878;  anal 
33,  a.=3-4n;  anaLS3,G.=3-436;  anal  34,  ö.=3-384;  anal.  36,  G.=3-4S4  ;  anaL36,  G.=3-415; 
anal  37.  G.=3-407. 

Analyses  27-37  were  made  by  Ranunelsberg,  with.  spedal  refereoce  to  the  atate  of  Oxydation  of 
Üieiron.   The  osygenratioBthuadeducedbyhimareaafoUowa:  (27)  1-3:1:3-1;  (28)  1-5:1:3-5; 


.ccy  Google 


TTNISILICATES.  279 

(29):-B:  1:2'5;  (30)  1*6  : 1 ;  2'B  ;  (31)  1-5;  1:  2-2,  (32)1-3:  1  !2-4;  (33)1-4:1  :a-4;  (34)  1-3:1; 
3-2;  (35)  1-3;  1:3-3;  (3B)  TS:  1 :  2-8;  (37)  1-6: 1:  2-S. 

Idocmae  often  containe  Bome  water,  Etmounüng  occ^iouallj  to  3  p.  o,,  tbe  presence  of  wMcll  ia 
probaMy  due  to  Blteratioo,  and  hence  it  is  not  to  be  induded  aa  part  of  the  protosyd  basea.  G. 
M^us  found  (Pc^g.,  scTi.  841)  in  crystala  ftota  Slatoust,  2-44  fl;  from  Ala,  2-98  S;  green, 
from  TesuTius,  0-29 ;  iu  BDother,  203  ;  brown,  id.,  l•^9,  Magnus  also  obtajned  s.  little  carboaio 
acid ;  015  p.  c.  from  tlie  Slatoust  idocrase,  and 006  from  the  brown  of  Yesuvlua. 

Pyr.,  etc. — B.B.  fusea  at  3  with  intumescsncö  to  a  greeniali  or  browniBh  glaaa.  Magmis  states 
that  the  density  aller  fusion  ia  2-93—2-945.  With  the  fiuiea  givea  reactiona  for  iron,  and  a 
variely  from  St.  Marcel  giTea  a  streng  mangaüeso  reaction.  Ojprine  givea  a  reaotion  ibr  copper 
witli  aalt  of  phoaphorus.    Partially  decompoaed  by  muriatio  aoid,  and  oompletoly  wtan  tha  mineral 

has  been  prerloualy  ignited. 

Oba. — Idoorase  was  firat  found  among  the  anolent  ejections  of  Teauviiis  and  the  dolomitic 
bloeks  of  Somma.  K  has  since  been  met  with  most  abundantly  in  granulär  limoatone ;  alao  in 
sorpentine,  chlorite  aehist,  gneisa,  and  related  roeks.  It  is  ofteo  asaociated  with  lime-gamet  and 
pyroiene.    It  haa  been  obaerved  imbedded  in  opaL 

At  VesuTtus  it  is  hair-brown  to  ollye-greeu,  and  oecura  with  gamet,  mica,  nepheüte,  glasay 
feldapar,  etc.;  at  Ala,  in  Piedmont,  it  ia  in  transparent  green  or  brown  brilliant  crystala,  iu 
chlorite  schist,  with  diopaide,  ripidolite,  ete.  Found  also  at  Monaoni  in  the  Paaaa  Valley;  at 
Egg,  near  Chriatianeand,  Norway;  on  the  WQni  river,  near  L.  Baikal  (aometitnes  called  Mi^uiJe,  liko 
the  garnet  of  läie  aame  regioc);  Caifelowa  in  Hungary ;  in  the  Urala  and  eleewhere  at  looalitiea 
aboTo  mentioned. 

In  N.  America,  in  Maine  at  Phippshurg  and  Rumford,  juat  below  the  iaUs,  in  orystals  and 
msasiTe  with  yellow  garnet,  pyraiene,  etc.,  iuJimestone  ;  at  Pai-aousfleld,  with  the  aame  materiala, 
abucdant;  at  Polaod  and  Sandford  (flg.  263).  Iu  Mass.,  near  Woreester,  in  a  quartis  rock,  with 
garuet,  but  exhansted.  In  N,  York,  J  m.  S.  of  Amitj,  grayish  and  yeilowiah-brown  oryatcda, 
Bometimea  au  inoh  iu  diaraeter,  in  granulär  limestone ;  alao  at  the  village,  and  a  mile  east  of  the 
Tihage.  of  yellow,  gteeniah-yellow,  and  yellowish-browT!  colora.  In  if.  Jersey,  yellowish-brown  in 
crystala  at  Newton,  with  corundum  and  apinel.  In  Canada,  at  Calumet  Falle,  in  la^e  browuiah- 
yellow  crystala  in  limeatone  with  brown  toiirmaltüe ;  at  Grenviüe  in  ealdte,  in  wax-yellow 
crystala. 

For recent artioles on crysL, seeT.  Kokseharof 'a Min.  Ruaal-, 1 82,  ü.  19S;  v.  Zepharorich, Ber.  Ak. 
Wien,  iliit.  6,  1804,  both  with  new  meaauremente  and  figurea,  and  the  latter  a  complete  mono- 
graph.  Moha  found  0  A  1=142°  63' ;  v.  Kokaoharof,  for  crystala  from  the  Urala  and  Piedmont, 
142^  46'  10",  and  from  Vesuriua,  142°  48'  32" ;  v.  Zepharovich,  for  orystals  from  ffindel  Glaoier 
at  Zermatt,  Putsch,  and  Veauviua,  142°  iV  28";  for  brown  var.  from  MassB,  and  cryat.  from 
Rymfiaohweng  at  Zermatt,  142°  46'  18" ;  for  green  var.  from  Musaa,  142°  45'  29",  and  this  last 
he  takea  as  the  normal  angle  of  the  spedes.    It  givea  a=(l-537541. 

Named  Timvim  by  "Wemer,  fiom  tha  first  knowu  loo^ity.  Werner  suppoaed  the  mineral  1o 
be  exelusively  Tolcanio ;  bnt  as  this  idea  ia  not  ejpreased,  the  narae  is  no  more  objecKonable 
tban  all  othera  derived  from  the  namea  of  localities.  Tha  earlier  oame,  Hyadvihme,  ia  taad,  aa 
the  mioeral  ia  not  the  hyacinthofeitherancientor  modern  time.  Haüy'slaternama,/(Siii»TMe(aub- 
jeotive,hke  many  othera  of  bis)  ia  from  cUa,  Isee,  and  it^nini!,  «Äftsri^  in  allusiou  to  a  reaemblance 
between  Ihe  eryatailiue  forms  and  thoae  of  other  species.  Notbiag  in  ita  aignification,  or  in  any- 
thing  eise,  makea  it  right  to  subatitute  thia  Ibr  Wemer'a  name.  In  Engliah,  the  word  vesmian 
has  the  objection  of  beiug  an  adjeetire  in  form  and  uae ;  but  this  ia  avoided  by  giving  it  Ihe  min- 
eraiogieal  tennination  above  employed. 

Alt.— Alterationa  nearly  aa  in  gamet,  with  a  far  greater  teiidency  to  beeoming  hydratod, 
Ciyatals  from  Maine  often  have  tha  exterior,  tbough  still  brilliant  and  glaaay,  clcavable  easily 
from  the  part  below,  and  equally  ao,  parallel  to  all  the  amaller  as  weh  aa  larger  facea,  so  that  a 
pcaled  cryatal  has  aa  brilliant  and  even  planes  aa  bafore.  Paeudomorpba  inäude  staatite,  mioa, 
chnochlore,  diopaide,  and  gamet. 

An  egeran,  analyzed  by  Hoinus  (Sohria  Dread.  Min.  Ges.,  i,  235),  gave  Siliea  43-00,  alumina 
1410,  sesquioxyd  of  iron  240,  ib.  of  manganese  4-00,  lime  30-00,  soda  5-33=S9-4S.  It  ia  probably 
in  an  altered  atäte,  aa  Eammalsbej^  iofers  from  tba  deaeription  of  Picinua. 

The  carbonio  acid  deteoted  by  Hermann  in  idoera.se  from  Slatoust  (anal  23)  is  evidence  of 
altaration,  and  this  add  and  alkaiine  or  earthy  oarbonates  or  bioarbonatea  in  Solution,  are  agants 
by  wbich  iJiange  ia  often  produced. 

Artif.— Mitsclierlioli  has  obtained  idocrase  by  artifioial  methoda  (Ann.  Ch.  Phya.,  hÜ.  219) ; 
Studer,  from  a  fusion  together  of  the  couBtituents ;  alao  Daubrfe,  by  the  aotion  of  cMorid  of 
Silicon  in  vapor  on  the  required  baaes  (0.  ß.,  1854,  July,  p.  135). 
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274.  MELILITE.  Melilite  Zklamtk,  T.  T.,  ü.  313,  1796;  Fl.  SeSeiue  (its  disi-OT  in  1190) 
J.  de  PIjjb.,  IL  456,  1300,  Hvunboldtilite  i/imi.  &  Gov.,  Prodr.,  315,  1823  Somenülite  Brooke, 
Bd.  J.  Sei.,  i.  185,  1824.    Zurlite  RmwadiTti,  Eteislak  Inst.  GeoL,  ÜL  2iO  1818     MeUüite. 

Tetragonal ;  0  A  l-i^liT*'  15' ;  «=0-6i32.     Observed  planee,  0, 1,  U, 
1-i,   4-2,      l-iAl-i,  over  i-L==<i5°  SO,  l-iAl-i,  over 
terminal  edge,=134°  48'.     Fig.  265;  also  othera  with 
^  planes  i-2  in  place  of  i-i.     Cleavage :   0  distinct,  T  in- 
Yj  diätinet, 

r      H,  =  5.     G.=2'9— 3'104,     Luatre  vitreous,  inclining 

L  to  resinous  on  a  Burface  of  fracttire,    Oolor  white  or  pale 

yellow,  Lonej-yellow,   greeniah-yellow,  reddish-brown, 

/  brown.     Ti'ansmcent,  and  in  thin  laminte  transparent ; 

I  opaque.     Fracture  conchoidal — uneven,     Double 

re&action  weak,  axis  negative. 

Comp.— (J  E'+4-  S)'  Sil  Analyses ;  1,  v.  KoTihU  (Bdhvr.  J-,  Ixiv.  293);  2-i,  Bamour  (Ann.  Ch. 
Phjs.,  III.  X.  59) ;  5,  V.  KoboU  (Kastn.  Aiah.,  iv.  313): 

äi         Sl         Pe       Slg       Ca       Sa      6 

1.  iTuraS.,  Sonitaa         48-9G    11'20     6'10     8r96    4'23     0'38,  Je  2'32  =  190-20  Kobell. 

2.  "  "  40-60     10-88      4-43    4-54    31'81    4-43     0-36=98-35  Damour;  ö.  2-9. 

3.  JfeJ.,  tt  di  Bov©         39-21       6-4a     Wll     6-44     32-47     1*95     1-46-98-] 8  Damour;  Gt.  2-9S. 

4.  "  "  83-34       8-61      10-02     611     3205     212     1-51  =  99-36  Damoat. 

5.  Jfasswe  Gehleaite      39-80     12-EO      2-51    4-64    31-64     0-30,  S  2-00=99-15  KobeU. 

Na  3,  yello-w  crystals;  No.  4,  'btowii  do.    The  massive  gehlemW  of  v.  Kobell  comea  under  tlie 

fonnula  of  melilite.     Melilite  wae  firet  anaJyzed  (but  inoorreetly)  by  Oarpi  in  1820  (TBaoli.  Miu., 
idv.  219). 

Pyr.jBtc. — B.B.  ftiBea  at  3  to  a  yellowiah  or  graenish  glasa,  With  the  fluxes  tiio  reaction  for 
iron.     Decomposed  by  muriatie  acid  with  geiatinizalion. 

Obs. — äiimboldtüile  oecurs  in  cftvernous  blooks  of  Somma  with  greenish  mica,  the  otystaU 
often  raüier  lai^e,  and  coveced  with  a  oalcareous  coating;  leaa  common  in  transparent  lustrous 
crystala  wiüi  nepbelite,  satooüte,  and  pyroxena,  liuiag  cavities  in  the  rock. 

MeliUle  (fr.  /isXr,  honey),  of  yellow  and  browuish  eolors,  is  found  at  Oapo  di  Bove,  near  Roma,  in 
ieuoitophyre  with  nephelite,  philhpsite,  gismondite,  magnetile,  and  smalt  blacfc  oryatala  of  angite 
and  lorablende;  0  A  l-i=141°  9',  v.  Rath  (ZS.  O.,  XTiii.  544).  Somervjüile,  whicli  Descloizoaux 
haa  shown  to  hava  Üia  angleB  of  (iilB  Bpeoiea,  ia  fonnd  at  VeaaviuB  in  dull  yellow  orjstals. 

&iriUe  occura  in  opaqne  Square  or  ootagonal  prisma  in  calcareons  blocIiB  of  Somma  with  hum- 
boldtilite;  colorwhitiah  or  aspar^ua-grean ;  3.  about  6;  G.=3"2J ;  B.B.  infusible ;  solnMe  in 
Qitrlc  aoid.  It  is  impurs  humboldtilite  (Scacchi,  Jahrb.  Min.,  1863,  261).  Named  alter  Sign.  Zurlo. 
■  Kamed  ftom  pch,  hortey,  in  alluaion  to  the  color. 

Artif. — Common  aa  a  fiirnace  aiag,  having  bean  obserred  in  aqnare  prisma  at  RusaePs  Hall, 
Tipton,  Dowles,  Wicka,  etc.,  in  England  and  Wales,  near  St.  fitietine  in  France,  near  OharleToi  m 
Belgium,  KönigahOtte  in  Upper  Silesia,  Mägdesprung  in  the  Hara,  and  Baston,  Pa.  Tha  followir^ 
areanalyaes;  1,  2,  Porcy  (Rep.  Brit.  Abboc,  1846,  Am.  J.  Sei,  II.  v.  121);  3,  Karsten  (Biaeuhütl, 
iü.  619) : 

Si         äl       fe      Sin     Ag       Ca        £      Ca  S 

1.  Dudley  38-16     14-48     118     0-23     6-84     Bö-e8     1-11     0-fl8=99-26  Percy. 

2.  Charlevoi        ai-01      13-01     0-93     219     1'34     31-43     2*60     S-65=99-ES  Percy. 
.>   ■>^..... ._,._....    -[g.gQ      ^^      ^.gg     ^j.gj     80-65=100  Karetan. 


215.  SPHENOCLASB.    SphonoMaa  ti.  Kok,  J.  pr.  Ch.,  sti.  348,  1864. 
Massive,  with  feint  indications  of  a  foliated  atruotura. 

H.=6-5— B.    G.=3-2.    Lustre  feabla.     Dolor  pala  grayiah-yellow.     Subtrauslucent.    Fraoture 
aplintery. 

Comp. — Aceording  to  an  analysis  by  v.  Kobell  (1.  e.): 

§i  46-03        Sl  lS-04        Je  4-n         Sin  S-23        Tig  6-25        Öa  2S-50=9S-31. 
GlTiug  tha  0.  ratio  for  ft,  S,  Si,  ll'Sl  :  6*10  :  24-51,  or  2  :  1  : 4,  t.  Kobell. 
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Pyr..  BIO. — In  tlia  oloaoiitube  yields  n 
greonisli  glass.  Sligliöj'  attacted  by  mui 
corapüsed.  witli  ^elatiniaatiOQ  by  muriatic  aciu. 

Obs. — From  Gjellebäck  ia  ÜJorway,  with  wollaatonito  and  the  so-caUed  edelforsite,  formi 
thin  lajars  of  yarying  thiokuess  in  a  bluish  granulär  limestone. 

Kamod  frotfl  oj^i',  a  wedge,  and  «Aaoj,  /  fireÖft,  it  breaking  into  i 

EPIDOTB  GEOUP. 

The  species  of  tlic  Epidote  Groiip,  enumerated  with  the  formulas  on  p. 
251,  are  characterized  by  specific  gravity  above  3,  and  therefore  high  ;  haa-d- 
ness  ahove  5 ;  fusibihty  B.B.  below  4 ;  anisometric  crystallization,  and 
therefore  biaxiaJ  polarization ;  the  dominant  prismatic  angle  113°  to  117° ; 
fibrous  forms,  wheii  they  occnr,  always  brittle ;  colora  white,  gray,  brown, 
yellowish-green,  and  deep  gi'een  to  black,  and  soinetimes  reddish. 

The  priamatio  angle  in  zoieite  and  other  orthorhombie  speciea  is  JA  I;  tut  in  epidote  it  is  the 
angle  over  a  hoviEQutal  edge  between  tbe  planes  0  and  i-i,  tha  orthodiagonal  of  epidote  coccea- 
pondinff  to  the  vertical  axia  of  Eoiaite,  as  eiplained  under  the  latler  apecios. 

T.  S.  Hunt  haa  observed  (0.  E.,  1863,  Am.  J.  Soi.,  II.  xiivL  d26,  xliü.  205)  that  the  li%h  spe- 
cific gcavity  and  hardnesa  of  the  Epidote  group,  as  eompBred  wiü  the  Soapalite,  is  to  he  ascribed 
to  a  more  elevated  or  higher  multiplo  equivalent,  er,  in  other  worde,  to  a  more  Condensed  mole- 
onle.  But  the  nnmerical  value  of  the  multiple,  or  of  the  relation  between  the  spooieB,  has  not  yet 
been  ascertsined. 

276.  EPIDOTB.  Schorl  vert  du  Dauphinä  de  Liste,  Oriat.,  iL  401,  1163.  Strahlstein  pt. 
Wern.,  1138-1800.  Thaffite  (fr.  Danphiay)  Delameik,  Scwgc.,  iL  401, 1192,  T.  T.,  ii.  319,  1196  ; 
H,  J.  d.  M.,  T.  270,  1193.  Delphinite  (ib.)  Samsmre,  Voy.  Alpes,  §1918,  1190  (=0is9nite  pt), 
Akanticone  (fr.  Arendal)  i^Andrada,  J.  d.  Phys.,  IL  240,  1800,  Seherer'a  J.,  iv.  1800;~Aren- 
dalite  Ewst.  (and  Lectutes  of  Blumenbaeh,  earlier),  Tab.,  34,  14, 1800.  Skorza  Wallachimi  Miri^ 
Karst,,  Tab.,  28,  12,  1800,  Klapr.,  Eeitr,,  ÜL  382,  1802.  Epidote  Ä,  Tr.,  üi.  1801.  PistHüit 
Wem,,  1803,  Ludw.  Min.,  Wen».,  ii,  209,  1804.  Withamite  (fr,  Glenco)  Bremi,  Bd.  J.  Sei.,  iL 
218,  1825.  Puschkinit  Wagner,  Bull,  8oo,  Imp.  Hat.,  Moscow,  1841.  Aohmatit  Ifenn.,  Terh, 
Min.  St  Pet,  lS4ö^e,  202.  Bacherit  (fl-.  St.  Gothard)  ScftÄ«»w,  Pogg.,  xov.  fiOl,  1855.  Beuslit 
BreiÜi.,  B.  H.  2i^.,  xxiv.  Sei,  1865. 

MonocHuic.  (7=89°  27' ;  a-2  A  i-3=63°  8',  0  A  1-*=123°  33' ;  a:h:o 
=0-48436  :  1  :  0-30719.  Obeerved  planes:  0;  vertical,  i4,  *4,  «-2,  i-i, 
i-6;  clinodomes,  -^4,  ^L  14:  hemidomes,  -J^,  14,  |-i,  2-«,  S-i,  54,  114; 
~i"*)  ^k'^t  '-i^j  ^'^  -l-*!  -2-Ä,  -34,  -54,  -74 ;  hemipyramide,  |,  ^,  |,  1, 
-1,-^;  2-f,-24;  fl,  1-4,  3-1,-3-4;  1-2,-1-2;  9-f;  5-4, -5-|-;  3-3,-3-3; 
3-4;  5-5,-5-5;  7-7,-7-7;  4-8;  2-ä,-2-ä;  -4-4;  5-5,-5-5;  -6-b. 


Oa  14=90° 
ÖM4=154  3 
ÖA -14=154  15 
ÖAf  1=141  41 
1-IA14,  ov.  Ö,=64  38 


«-4A34==145°  18' 
ä4A  54=157  39 
i-*A-l=104  48 
«4a  1=104  15 
i-iA -3-3=128  5 


14  a  34=150"  6' 

i-l  A  1=145 

14a-2-»,ov.O=11013 
lAl,  front, ^70  i 
lAl,ov.-i-?,=109  59^ 
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i4A-l-iz=116  18  i-iAS'3=WriO  -lA-1,  front,  =  rO  35 

i-i  A  l-i=115  24  M  A  4-2=121  31  -1 A  -l,ov.*-i,=109  35 

i-tA2-i— 133  49  -l-i;Al-i,ov.(?,=128  18    3-3 A3-3,  front,=96  12 

14  A  -2-*=134.  23  -1-*  A  l-i,  ov.  i-i,^  51  42  -3-3  A  -3-3,lroEt,=9ö  41 

i^A-34=145  39  --1-4A-1  =  125  13  ^2Al-i=1026r 

l-iA3-;z=150  6 
OrystalB  uauallj  lengthened  in  tlie  direction  of  the  orthodiagonal,  or 
parallel  to  ■iri ;  sometiraea  long  acicular.  Cleavaee :  i-i  perfeet ;  1-*  lese  so. 
Twins :  composition-plane  1-* ;  also  i-i.  Also  fibroos,  divergent,  or  paral- 
lel ;  also  granulär,  particlea  of  varioiis  eizea,  sometimeB  fine  granulär,  and 
foriuing  rock-masses. 

H.^6— 7.  G.=3*25— 3'5.  Lustre  vitreous,  on  i-i  mclining  to  pearly  or 
r^nons.  Color  pistaehio-green  or  yellowish-green  to  brownieh-green, 
greeniah-bläck,  and  Waek ;  aometimes  clear  red  and  yellow ;  also  gray  and 
grayish-white.  PleochroiBm  often  distinet,  the  crystals  being  usually  least 
yellow  in  a  direction  throngh  14.     Streak  uncolored,  graj-ish.     Subtrans- 

Sarent — opaque :  generally  aubtranelucent.  Fracture  uneven.  Brittle. 
louble  refra<3tion  strong ;  optic-axial  plane  *4, 

Var— Bpidote  hus  ordinaril j  a  peooliar  yeUowisli-green  (pistachio)  color,  seläom  found  in  other 
minerala.  ßut  tiis  color  pasaes  into  dactt  aad  l^ht  sEades — black  on  one  aide,  aad  brown  on  the 
other.  Most  of  the  brown  and  neacly  all  the  gray  epidote  belonga  to  the  Bpeciea  Zomle ;  and  the 
reddish-brown  or  reddisb-black,  oontaimog  much  osyd  of  manganeae,  to  the  apeoiBa  Piedmonliie, 
or  Manganepidots ;  whiie  Üie  blauk  is  mainly  of  the  spedes  AÜaaite,  or  Oerinm-epidote. 

¥ar.  1.  Ordinary.  Oolor  green  of  Bome  shade,  bb  deseribed.  (a)  In  eijstals.  (6)  FPDroua. 
(c)  Granulär  masBire.  (d)  Scorza  is  epidote  Band,  of  the  usual  green  color,  from  the  hanks  of  Ihe 
Arangoa,  near  Muaka  iu  Transylvania.  The  Arendal  epidote  {Ärendalüij  ia  moatly  in  dark 
green  crjatals;  that  of  Danphiny  (TÄoJiüe,  Delphinüe,  Oisanüe)  ia  yellowiBh-green  crystals, 
Bometimea  tranaparenl,  and  found  near  Bourg  d'Öisans,  in  the  Piedmontese  Älpa.  PveMcmila 
indudea  pleochroio  crystals  from  the  auriferous  sandaofKatharinenhurg.Drala;  G.=B-066i  color 
emerald-green,  when  vien^d  by  transmitted  light  throagh  l-i,  yellow  transverae  to  this ;  uamed 
after  Puschkin,  a  Busaian  aenator.  Achmalile  la  ordiuary  epidole,  in  crystals,  from  Achmatovali, 
TTral    Escherite  is  a  hrowniah-yellow,  aomewhat  greenish  epidote,  from  St.  Gothatd  (anal.  28). 

2.  The  BO-oaUad  ÄKftiandüa  from  Achmatoyak,  deseribed  by  Hermann  (anal.  41,  42),  isblaok  with. 
a  tioge  of  green,  aud  dtffers  from  ordinary  epidote  in  havir^  the  orystala  nearly  syminetrioal,  aud 
not,  like  other  epidote,  lengüiened  in  the  direction  of  the  orthodiagonal  G,=3-51.  Herniann's 
Bagraüimile,  from  AchmatoTSk,  appears  to  he  essentiaUy  the  aama  mineral,  it  agreeing  with  it  in 
anglea,  according  to  Hermann (BuD.  Sog.  Nat.  Moaeow,  nsv.  348,  1862),  and having  (i,=Sili, 
while  the  original  hagrationite  of  Kolcacharof  ia  a  yariel^  of  allanite  (q.  v.).  It  differa  from  Üie 
bucklandite  in  eontaining  a  tittle  oerium  (anal.  43). 

a.  WiHiamäg.  Carmine-red  1o  straw-yelluw ;  strongly  pleoehioic;  the  color  aa  accnthroughin 
one  direction,  deep  crimson,  in  anoüier  transverse,  etraw-yellow ;  H.=6— 6*S;  G.  =  3-137;  in 
emsU  radiated  groups,  i-iA-l-j*=n6°,  -1-iA  l-t=12S°  20'.  Fcom  trap,  at  Gleneoe,  in  Acgyle- 
Bhire,  ScoÜand.    Named  afler  Dr.  Witham. 

4.  Bmslite.  Gr^sh-white  to  ash-gray ;  G.  =  2-859— ä"877,  Breith.  Breithaupt  gives  the  angje 
3'AP=154°  20',  MhF=lll)°  80',  which  are  very  near  OA  l-',  and-3-!  Al-i.  From  near  Predaazo 
intheTjroL 

Comp.— 0.  ratio  for  ß,H,  8i=l:2:3;  ftÖa'+SjPe, Sl)y8i';  being  Mme-woa-^ädote,  the 
nüneral  haring  for  its  protojyd  portion  almost  scdely  lime  (Ca),  but  contaming  seaquioxyd  of  iron 
(Pe)in  place  of  part  of  the  alum!na<Äl).  Theresnltaof  the  targer  purt  of  the  analyses  conform 
nearly  to  the  abore  ratio,  shonii^  apparently  that  it  ia  the  normal  ratio.  Several  appear  1«  afford, 
aoeording  to  Hermann,  leaa  S  and  Si  m  proportion  to  Üie  ß,  giving  diäbrent  ratios  between  1 : 3 ;  3 
Bud  1 ;  14 :  3i ;  hat  with  the  sam  of  Ihe  oxygeu  of  the  protosyds  and  sesquioiydB  alwaya  oqual  to 
that  of  the  sHiea.  The  exact  oondition  of  the  iron,  whether  part  ia  prolosyd  or  not,  h»s  not  in  all 
caaes  becn  aacertained,  and,  therefore,  aome  of  the  results  obtained  are  not  free  from  douht.  Bam- 
melsberg  observca  that  when  thia  poiut  ia  eleai'ed  up  the  ratio  1 :  2 ;  3  will  prohably  he  found  to 

l9  ratio  2:3:5;  hut  if  the  iron  be 
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),  22-Sl, 


The  ratio  of  Pe  to  Sl  in  moat  epidote  ia  approsimalely  1 :  2,  as  in  analysea  1 
33,  39 ;  but  other  ratios  oocur  between  1 :  2  and  )  :  6 ;  and  rarely  the  amount  of  re  iH  so  iai^a  as 
to  giyo  nearly  tiie  ratio  3  :  5.  Ratio  1 :  2^  ia  afforded  by  aoalysis  19  ;  1 :  3  bj  32  ;  1  :  4  bj  3i-2S, 
28-ao ;  1  : 5  by  21 ;  1 :  6  by  23.  In  analysia  40,  tliB  silica  ia  inuoh  below  tL.e  usual  propottion, 
and.  the  0.  ratio  for R, K,  Siis nearly  3 ;  4 : ß, 

AncljaeB :  1,  Oeffkan  (Pogg.,  xvi.  483) ;  2,  Kuhn  (Ann.  Ch.  Plmrm.,  lis:.  S13) ;  3,  Bammelsbei^ 
(ad  SuppL,  48) ;  4,  id.  (Min.  Gh.,  762) ;  S,  6,  HeiTnann  (J.  pr.  Ch.,  torüt  295) ;  1,  Scheerer  (Pogg., 
3ci.  313,  lov.  601)1  8,  Richter  (ib.);  9,  v.  Eath  (Pogg.,  lo.  301);  10,  Kühn  (L  c);  11,  Her- 
mann  (J,  pr.  Ch.,  xliiL  35,  81);  12,  Bamraelsberg  (Pogg.,  Isisiv.  453);  13,  Baer  (J.  pr.  Ch,,  jivü. 
461);  14,  Stoekar-EBt^er  (bbb  Scheerer);  15,  Soheetor  (1.  c.);  Iti,  Hermann  (J.  pt.  Gh.,  IüvüL 
295);  11,  SchBerar(l.  o.);  18,  19,  Eammelsbei«  (1.  c.) ;  SO,  21,  Kühn  (1.  c);  22,  Hermaim  (1.  e.) ; 
33,  y.  Rath  (ZS.  G.  siy.  428);  24,  2B-30,  Stockar-Escher  (Pogg.,  xov.  501);  35,  Scheerer  (L  c.)j 
Sl,  32,  Hermann  (L  o.) ;  33,  Eammelsbe^  (Mio.  Gh.,  764) ;  34-37,  39,  Hermann  (1.  c) ;  38,  Oser- 
Bky  (Verh.  Mia.  St.  Pet,  1842,  66);  40,  Igelairöm  {{Bfv.  Ak.  Stockh.,  18SJ,  11);  41,  Hermann  (1. 
e.) ;  43,  Eammelsberg  (I.  c.) ;  43,  Hermann  (BuB.  Soo.  Nat  Moscow,  xxsv.  248)  : 


Äl 


iHa     Srg     Öa 


1 

Arendal 

36-14 

23-34 

14-29 

213 

2-38   23-86 

=  100-03  GolTken. 

36-68 

21-72 

16-73 

0-53   33-07 

=98-72  Kühn. 

3 

37-98 

30-78 

17-24 

l-n    33-74 

=100-85  Ramm. 

4 

38-76 

30-33 

16-35 

5 

22-85 

11-56  *■« 

0-77    22-03 

3-93=99-83  Hermaim. 

6 

gnh.-bk 

3B-79 

21-24 

ia-96  " 

5-30 

21-37 

3-86=100-32  Hermann. 

7 

strp. 

31-59 

30-73 

16-57 

0-41    33-64 

2-11=100-06  Scheerar. 

8 

"         psead. 

38-84 

25-45 

10-88 

32-63 

2-41=100-20  Richter. 

9 

"         pseud. 

31-92 

19-21 

15-56 



0-25  22-68 

2-51,  Ha  0-39,  K  0-23 

^98-74  V.  Kath. 

10 

B.  d'Oisana,  gn. 

31-61 

16-61 

0-30  32-15 

=102-53  Kühn, 

11 

"        olive-gn. 

37-60 

18-57 

13-37  i'o 

1-40  31-19 

1-68=99-36  Hermann. 

12 

31-13 

=100-23  Ramm. 

13 

(DBl'lS 

21-25 

15-97 

O-60   33-46 

=,  Sa  0-41=99-47  Br. 

14 

(11 37 '35 

a2-03 

16-67 

32-54 

2-35=99-93  B.-Escher. 

37-56 

20-73 

16-49 

0-29  23-70 

3-09=99-91  Scheerer. 

IG 

88-00 

30-87 

16-Ofl  Pe 

1-90 

21-93 

3-08  län6-.=99-64  Herm'a 

n 

TravGrsßlla,  dm-k 

57-85 

20-64 

16-50  ffln  0-49 

0-46   33-33 

3-06,H01 0-01  =  100-13  Sol.r. 

18 

37-51 

31-76 

lä-52  Fe 

3-5S 

0-60   21-36 

ä-e8=99-92  Ramm. 

19 

"              yeUov! 

SB-S4 

20-61 

2-21 

0-43  25-01 

2-82=98-65  Barom. 

20 

Penig,  Sasony 

38-64 

3193 

17-43 

0-27  31-98 

=100-26  Kühn. 

31 

Geier,  Kci^eb. 

40-57 

14-47 

13-44 

2-96  30-00 

=101-24  Kühn. 

22 

Trayersella 

40-08 

I6-91 

15-93  " 

1-44 

4-97    19-11 

1-20=99-64  Hermann. 

23 

Vfll.  Maigela,  gy. 

89-07 

38-90 

7-43 

0-10   24-30 

0-63=100-43  Eäth. 

24 

Gntanon,  hr^-gn.      (|)  38-05 

26-39 

9-73 

23-54 

2-03=99-73  a-Bsoher. 

26-76 

9-99 

0-61   33-76 

3-05=100-16  Scheerer. 

26 

Sustenhom,  gnh  -Jm. 

38-43 

36-40 

8-75 

23-90 

3-46=99-94  S.-EHcher. 

27 

Lole,  snh.-l«i. 

28-48 

7-66 

22-64 

3-80=99-37  &-Bsoher. 

38 

St  Gothard,  Scft«rito 

38-08 

37  74 

33-58 

3-04=99-65  S,-Bsoher. 

29 

»         6nA.-ffffi 

33-28 

37-53 

23-87 

3-41=99-75  S.-EBcher. 

30 

Kaverdiraa,  bah.-gn. 

37-66 

37-30 

8-90 

33-90 

2-33=100-15  8. -BaohBr. 

31 

Dral,  Schumnaja,  g%. 

37-47 

3409 

10-60  te 

3-81 

22-10 

33 

AchmatoTBk,  6^ 

35-45 

34-93 

9-54  " 

3-35 

22-45 

3-50=100-ll  Hermann 

33 

"         giu 

37-75 

31-05 

11-41   " 

3-69 

1-15   23-38 

267=100  Ramm. 

34 

37-62 

18-45 

13-33  " 

3-30 

0-39  34-76 

3-20,  Wa  0-91=98-85  Herrn. 

35 

40-27 

20-08 

14-a3  " 

a-39 

0-53   21-6! 

0-16,  Maö-.=99-a6  Herrn. 

SS 

Burowa 

36-87 

18-13 

14-20  " 

4-60 

0-40   21-4Ö 

1-56=97-29  Hermann. 

37 

37-47 

18-64 

14-15  " 

3-56 

22-06 

1-44,  Sa,  Li  2-78=98-60  H, 

38 

" 

38-88 

18-85 

10-34 



6-1      16-00 

,  Sbi  9-26,  Na  1-G7,  Li 

0-46=98-56  OserBky. 

39 

Sillböhle 

39-67 

18-55 

14-Sl 

3-25 

1-62    20-53 

1-23,  Äa  0-52,  Mi  tr. 

=99-68  Hermana. 

40 

Jakobsberg,  Swei     (ä)  33-81 

18-58 

12-57 

4-85 

3-04  36--46 

0-94=  100-25  Igelatröm. 

41 

36-97 

31-84 

10-19  Fe 

9-19 

21-14 

0-88,  0  0-33  =  100-33  Herm, 

42 

88-37 

21-35 

909  " 

5-57 

1-07   22-75 

2-00=100  Ramm. 

43 

"           "BagraV 

38-88 

20-19 

9-83  " 

3-82 

1-98   17  37 

1-60  La,  Öe,  &  3-60 

=97-36  Hermann. 
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28i  OXi-GEN   COMPOUNDS. 

Iq  anal  B,  G.=3-3'I ;  anal,  6,  G.=3*49;  ana].  8  has  tbe  form  of  pyroxene;  anal.  9,  G.= 
S'Saa,  has  the  form  of  soapoUte;  anal  lI,G.=3-88;  anal.  12,  G^3'463,  materjal  ecalyaed  aftel 
Its  ignition;  anal.  16,  Q.=8-43;  anal  23,  G.=3'3fil— 3'316,  in  the  Grisons;  24,  3-318;  26,  G.= 
3-326;  31,  S-359,  Borderrheinthal :  3-3B4,  from  Mag^atha!;  29,  8-878,  ftom  Formazzathal ;  30, 
3-309,  Torderrheintiisl;  31,  3-43;  32,  3-83—3-34;  83,  3-486;  34,  3-39;  35,3-41;  36,  335;  37, 
Gf.=3-43,  fr.  Werebneivinsii   39,  3-4B,  neat  Helaiogfora;  40,  3-Bl;  42,  8-46. 

Pyr.,  eto. — In  the  closed  tuba  gives  in  moat  oases  water.  B.B.  fuses  müi  intumesceuoe  at 
3-3'5  to  B  darlr  brown  or  black  mass  which  is  geneiaUf  ma^alic.  Beaota  for  iron  and  sometimes 
for  manganese  with  the  fluiea.  PartiaJly  decomposed  by  muriatic  acäd,  bnt  wlieu  previonaly  ignited, 
gelatJniMS  with  aoid.  Decomposed  on  tiMoa  Witt  alliaJme  cacbonates.  G-.  of  Arendai  epidote 
dianges  on  ignition,  from  3-409  to  2'984.  ' 

Obs.— Epidote  is  common  in  many  cryHtalline  Tocks,  as  Syenite,  gneiss,  miea  sehist,  homblendle 
sehlst^  eerpentine,  and  especiaUj  tbose  tliat  contain  Ihe  ferrifbrons  mineral  horublende.  It  oftea 
accompaniea  beds  of  magnetite  or  lienia,läte  in  such  rocks.  It  ia  eometimea  found  in  geodes  in 
trapi  and  also  in  sandstone  adjoining  trap  dikes,  where  it  ias  been  formed  by  metamorphism 
through  the  heat  of  the  trap  at  the  time  of  its  ejection.  It  also  occurs  at  timea  in  nodulea  in  dif- 
ferent  quartz-rocks  or  altered  aandatones.  It  is  assoräaled  ofteu  with  quattz,  pjro^ene,  feldspar, 
axinite,  cUorite,  etc.,  in  the  Fiedmonteae  Alpa. 

It  sometlmea  forma  with  quartz  an  epidote  rock,  called  epidosyle.  Such  a  rock,  from  Grand 
Mataniie  River,  Caoada,  haring  a  hardness  of  l'O,  and  G.  =  3-04,  gave  T.  S.  Hnnt,  on  aualysis 
(Lc^an'a  Eep.,  1863,  497),  §i  .62-30,  Äl  12-80,  IPe  9-40,  Ög  0-72,  Öa  14-10,  Sa  0-43,  ign.  0'19= 
997 1,  wMoh  correaponda  to  61-33  epidote  and  38-22  quarta.  A  similar  rock  exiala  at  Melbourne 
in  Canada. 

Beantifal  crystaliiaations  come  from  Bourg  d'OIaana,  Ala,  and  Trayeraella,  in  Piedmont:  Zer- 
matt m  the  Valaia ;  near  Gutanen  in  the  Haslithal ;  at  Kaverdiras  and  BaduB  in  the  Valley  of 
Tavetsoh  (the  lalter  sometimes  refen'edtozoisitB,btitoptically  epidote  acoording  toDesoloizeaux); 
Mooaoni  in  the  Fasaa  Valley ;  Zülerthal  m  the  TmA,  somelimes  in  rrae-red  and  greeniah  cryatals  of 
small  aize,  reaemblir^  Htviüe;  the  San- Alpe  in  Oarinihia;  and  the  other  looalities  mentioned  above. 

In  N.  America,  occura  in  N.  Ho/mp.  at  Franconia,  cryatalliaed  and  granulär,  with  magnetite ; 
■Warren,  with  quarta  and  pyrite.  In  Mass.,  at  Hadlyme  and  Oheater,  in  cryatals  in  gneias;  at 
Athol,  in  ayenitic  gneias,  tu  fine  erjstals,  2  m.  S.W.  of  the  centre  of  the  town;  Newbury,  inlime- 
Btone ;  at  Kome,  in  liornblende  aehist ;  at  Nahant,  poor,  in  trap.  In  Ehode  Island,  at  Cumberlanil, 
in  a  kind  of  trap.  In  Conn,,  at  Haddam,  in  large  aplendid  cryatals.  In  N.  Yirrk,  2.  m.  8.B.  of 
Amity,  in  quarte  ■  3  m.  S.  of  Carmel,  Putnam  Co.,  wiÖi  hornbleude  and  garoet ;  2  m.  S  of  Coffee's 
Monroe,  Orange  Co. ;  6  m.  W.  of  Warwick,  pale  yeliowiah-green,  with  sphene  and  pyroiene;  al 
Harlera,  in  gneiss,  on  the  banks  of  Bast  river,  near  88th  St.  In  N.  Javey,  at  Franklin,  masaive ; 
st  Roseville  in  Byram  township,  Süsses  Oo.,  in  good  eryatala.  In  Perm.,  at  B.  Bradford.  In 
Mf^higan,  in  the  Lake  Superior  repon,  at  many  of  the  minea  ;  at  the  Horwich  mine,  teautifully 
radiated  with  qnai-ta  and  native  oopper.  In  Oaitada,  at  St.  Joseph,  in  a  conoreüonary  ai^llaceous 
rock  of  tha  Quebec  gronp. 

For  recent  papers  on  cryat.  see  Kokacharof  Min.  Eussl.,  ÜL  268,  iv.  106 ;  t.  Zepharovieh.  Ber. 
Ale.  Wien,  miv.  480,  alv.  331;  Dead.  Min.,  i.  1862;  Hessenberg,  lEu.  Not^  in.;  t.  ßath, 
Fogg..  CSV.  473. 

S^)idole  ia  one  of  Haüy's  erystallographic  names,  derived  Crom  the  Oreek  iwt/«ais,  mcrease,  and 
lianslated  by  him,  "qui  ä  reiju  un  accroiaaement,"  the  basB  of  tha  prism  (rhomboidal  prism)  hav- 
Ing  one  aide  longer  tlüm  Ihe  other.  In  ile  inttoduction  Haüy  aet  aaide  three  older  namea.  Thal- 
lite  (from  e^JAdi,  oolor  of  young  twigs,  alluding  to  the  greon  oolor)  was  rejected  becanae  tt  was 
based  on  a  varyir^  ehoräcter,  eolor ;  D^hiitHa  and  Arendaiile,  becauae  derivod  from  looaUtiea. 
Bat  tha  name  I^iidole  ia  now  ao  involved  in  geologioal  as  well  as  minoralc^ical  literatqre  liat  the 
law  of  priority  cannot  well  do  the  justice  demanded  of  it.  Werner'a  name  Pistacile  from  7r»iTii<ni, 
the  pisiacMo-tmf  (retbrrir^  to  the  color)  was  not  proposed  as  early  as  thallite  or  epidote. 

All. — Epidote  is  less  liable  1o  alleration  than  moat  of  the  Silicates,  partly  becauae  the  iron  it 
contfuna  ia  mostiy,  wheu  üot  wholly,  in  the  atate  of  aeaijuiosyd.  The  analyses  afford  generally 
one  or  two  per  cent  of  water,  which  is  probably  foreign  to  the  speoles ;  and  in  a  green  mineral 
from  lale  Royale,  havii^  the  composition  of  epidote,  J.  D.  Whitney  found  5  per  cent.  of  water 
(Rop.  GaoL  L.  8up.,  1851,  91), 

Artif.— Epidote  has  not  been  found  among  tlie  erystallizations  of  fumace  alags,  or  formed  in 
tha  laboratory  of  the  cliemiat.  It  has  been  a  frequaul  reault  of  the  actlon  of  heat  and  steam  on 
femiginoas  sandatones  ftooompanying  the  ejection  of  doleryte  aad  other  eruptive  rooks;  and 
tMa  fact  Buggests  tiie  method  by  whiä  it  may  be  artiflciBlly  formed. 

276A.  KCBLBtSGITE.  (Kölbmgit  BreiOt.,  B.H.  Ztg.,  sxiT.  398.  Ain^matit  BreiOi.,  ib.)  Mono- 
dinio.     /AJ=ß6°31',  OAi-i=:59'.     CHeavage  : /perfect;  s-iimperfect;  i-J  in  traoes. 

H.=:5-a  — 6.  G.=3-S99,  8-609,  3-613.  Luatre  vitreous.  Color  greeniah  to  veivet-blftck. 
Streak  pistaehlo-gi-eeu.    Subtranslucent.    Frnctiire  conchoidal  to  uneven. 
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ÜNISILICATES.  285 

Comp.— ConsisU,  aocordiDg  to  E.  Müller  (1.  c),  largelj  of  the  silicsles  of  piotoiyd  of  iron  and 

Obs, — Oocurs  at  Kangerdlnarsuk,  Greenland,  witb  fegirite,  eudialyte,  etc.,  autl  resemblea  muoli 
a  black  homMende.  Ünlike  Iiomblende  and  the  related  species,  the  oryatal  is  oblique  from  an  acute 
odge  (aa  in  epidote),  and  the  anglea  of  the  prism  are  verj  different.  Arfvedeonite  differe  in  hav- 
ing  a  celaüdine-greea  streak;  and  fsgerite  a  mouutain-green.    It  maj  be  epidote. 

.Äisötnnfite  haa  the  form  and  anglaa  of  ktelbingite ;  biitH.=6— 5'B ;  Q-.=3'833— 3-863;  theiron 
in  the  Compound  is  sesquio.ijdi  and  the  streak  is  reddish-brown.    Proliably  altered  kralbingile. 

277.  FIBDMONTnS.  Röd  MagneBia  [tl:  Piedmont)  Oronst.,  Min.,  106,  1758.  Ma^an^ 
rouge  (id.)  Nwpiom,  Mem,  Ac  Turin,  w.,  1790.  Matigan&se  oxjdä  violet  ailiciffre  (id.)  iT^  Tr., 
iv.,  1801.  Epidote  maBganesif^re  (id.)  L.  Cordisr,  J.  d.  M.,  liii.  135,  1803 ;  Ki  Tabl.,  1S09. 
Piamontiaoher  Brannstein  TFmt.,  HolTm.  Min.,  iy.  a,  152,  1817.  Manganepidot  ffeivn,  Pia- 
montit  Kemng.,  Mia.,  75,  1853. 

Moiioeliiiic ;  like  epidote  in  form,  and  nearly  so  in  angles.  i-i  A  ~l-i= 
115°  20',  -1-*  A  f  i=98''  50',  i-iA^=14:5°  37'.  Oleavage  i4  pei-fect,  -1-i 
less  80.     Also  maBBive. 

H.— 6-5.  Ö.=3'404,  EreitLaupt.  Lastre  vitreous,  especially  bright  on 
i-i ;  Blightly  pearly  on  othei'  faces,  Oolor  reddish-brown  and  reddish-black ; 
in  Tery  thin  splinters  columbine-red.  Streak  reddisb.  Opaque  to  subtrans- 
lueent.     Fragile. 

Comp O.  ratio  for ßi  B,  Si^l  :3  :S:  (jCa'  +  J  (Stn,  Se,  Äl))'Si';  or  epidote  in  whieh  a 

large  part  of  liie  alumina  is  replaced  by  Besquiosyd  of  manganese.  The  protoxyds  may  also  in- 
dude  some  protoiyd  of  raanganese  S3  well  aa  magneaia. 

Aaalyses :  1,  Sobiero  (Aisb.,  1340,  318) ;  2,  Hartwall  (Ak.  H,  Stockh.,  1828,  17 1) ;  3,  Goffken 
(Pog^.,  xvi.  48a);  4,  tt  St.  0.  Deville  (Ajin.  Oh.  Phya.,  sliii  13): 

gi         äl  Pe  ffln       %       Ca 

1.  St.  Marcel  37'8e  16-30  8'ä3  18-98  13-43,  Sin  4-83,  8n,  Cii  O-4=lO0-68  S. 

2  "  884T  1T65  6-BO  14-08      1-82  21-6fl  =  100-27  Uartwall. 

S.  "  36-87  li'76  10-34  18-25  —  32-78=100  GeEfken. 

4.  "  37-3  15-9  4-8  18-0  0-2  22-8  =^100DeyUle, 

The  last  tbree  analysea  correspond  nearly  with  the  epidote  0.  raljo,  1:2:3.  The  mineral  waa 
Brat  analyaed  by  ifapiona  (1,  o,),  and  reit  by  Cordier(L  c). 

Pyr.,  eto.— B.B.  iusea  with  intumescenoe  at  3  to  a  blaok  Instrons  glasa.  Girca  strong  rcaotions 
for  manganese  with  the  flnxes,  and  also  for  iron.  Not  decoraposed  by  aoids,  but  when  previonaly 
ignited  gelalSniEea  with  muriatie  acid.     Deeomposed  on  fusion  with  alkaline  carbonatea. 

Obs.—Occnra  at  St.  Maical,  in  tlie  Valley  of  Aosta,  ip  Piedmont,  in  braunite  with  quartz, 
greenovite,  violan,  and  tremolite.  Ccystais  caüier  long  subrhomboidal  priams,  TSry  fragile,  and 
havii^  most  of  the  surßioea  dull. 

278.  AIiIrANITE.  Cryatalliaed  Gadolinite?  (&.  Greenland)  T.  ÄUmi,  Tr,  R.  Soc.  Edinb.,  vi 
345  (read  Nov,  1808)=Allanite  Tlümmn,  ib.,  S71  (read  JSTov.  1810);  Pliil.  Mag.,  xsxvi.  273, 
1811.  Cerin(fr.  Eiddsrhyttan)  ffmnfier,  Äfh.,  iv.  327,  181S.  Orthit  (fr.  Knbo)Sera.,  Af h.,  v. 
32,  1818.  Pyrorthit  (fr.  Kararfvet)  jBera.,  Afh-,  v.  52,  1818.  Bueklandit  (fr.  Arendal),  Levy, 
Ann.  Phn.,  IL  viL  134,  1834.  Tautoht  (fr.  L.  Laach)  Breilh.,  Schw.  J.,  1.  321,  1826.  Uralor- 
Üiite  Serm.,  J.  pr.  Gh.,  ixiii.  278,  1841.  Bagra  omt  (fr  Achmatorak) ffötecA.,  RusaloheaBerg. 
J,,  i.  434,  1847  ;  Pogg.,  IssiiL  183,  1848  [not  B  g  atiumte  flerai.,  ^Epidote].  Xanthorthit  (&. 
Erikbetg)  Eerm.,  J.  pr.  Gh.,  sliiL  112,  1848  Frd  naan  t  (fr  Stökö)  Berlin,  Po^.,  lizsTÜi.  162, 
1853. 

Monocliiiie,  iEwniorphoTia  with  epidote  C=8Q°  1' ;  O  A  14=132°  50^', 
^2A-^3=63''_58'_;  a  :  b  :  c=i)-i&S766  1  0  312187.  Obseryed  ftlanea: 
0;  vertical,  i-i,  i-2,  i-i;  eliuodoine  1?  lieir idomea,  1-j,  5-i,  -1-«, -2-», 
-3-i,  -ö-i ;  bemipjraniids,  1,  -1,  12  3        3  3   --4,  5-5. 
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0  A  ^=90"  59' 
ÖM-«=154  0 
0  A  -1-^=154  23 
UK\4=Mi  1 

4-*  A  -1=105  12 


OXTCEN    COMPOUNDS, 

a-iA  1=104°  lli' 
■i-i  A  3-3=127  52 
i-*A -3-3=128  32 
v-iA  4-2=121  59 
-l-^A  1-^=128  23 


\-i  A  1-2=144°  54' 
\4  A  1=125  26 
-1-*A -1=125  50 
lA  1=70  52 
-1  A  -1,  front,=71  ; 
3-3  A  3-3     "     =96  i 


Crystala  eitlier  short,  flat  tabular,  or  long  and  elender,  sometiraes  aeicular. 
Twins  like  those  of  epidote,  Cleavage ;  i-i  in  traces.  Also  massive,  and 
in  angular  or  romided  graina, 

H.=5-5— 6.  Gr.=3'0— 4-2,  Xuetre  snbmetallic,  pitcliy,  or  resinous — 
oeeaeionally  vitreoi^.  Color  pitch-brown  to  black,  eiÖier  browniah,  green- 
iah,  grayieh,  or  yellowiah.  Streak  gray,  sometimes  alightly  greemsh  or 
browniah.  Subtranslucent — opaque.  Fracture  nneven  or  subconehoidal. 
Brittle.     Double  refraction  eitner  distinct,  or  wanting. 

Comp,,  Var. — Tliia  Bpeciea,  while  eloaelj  like  epiaota  in  crystallizaüon,  variea  mudh.  in  the  re- 
siiltB  of  analysea,  and  also  in  external  appearance.  The  more  prominent  ways  of  Variation  are  tJie 
followiug:  (1]  The  crystflls  are  aometlmea  broad  tabular,  and  sometimes  very  long  aeicular.  (2) 
The  cryBtals,  wlieu  weU-formed,  often  manifest  no  double  refraotioD,  aa  Descioizeaux  haa  obaerved. 
(3)  Theamountof  water  preseatTatieBfromnone  ton  p.c.,  and  Ihe  hardceaa  an.d  apecific grarity 
correapoadingly,  the  kinds  oontaiuing  the  mosE  water  being  lowest ;  and,  in  aome,  G.  not  exceed- 
iog  2'53.  (4)  Thei*  ia  also  much  diversity  in  pjrogaostio  tHid  other  ohemioal  eharaeteiB,  as  ei- 
plaiued  beyoad. 

The  varietiea  that  have  been  diatingaiahed  are  aa  foUows : 

1,  AUimiis.  In  tabular  orjstals  or  platea,  the  crystak  aometimea  8  to  10  in.  bng,  6  to  6  Wide, 
and  an  ineliorsothiolt  Oolorblackorbrownish-black.  G.=:3'5U~3'95 ;  3'B3— 3'54,  ftomJotna- 
Pjeld;  378,  fi-om  Snarum,  ITorway;  3-63,  iKtmR  Bradford,  Pa.,  aud  3-93ö,  from  Bethlehem,  Pa-, 
Bru^ ;  3-84,  fiom  PrankÜa,  If.  J.,  Hunt.  Hamed  after  T.  AJlan,  the  disooverer  of  the  minecal, 
aud  found  amci^t  apecimena  from  EaEt  Greenland,  brought  to  Sootland  by  0.  Gieseck^,  Cmna 
is  the  same  Ihing,  named  by  Hisinger,  havingH.=6;  G.  =  8-71— 3'8;  luatre  weak,  greaay  ;  and. 
beii^  aubtranslucent  in  thin  aplicters. 

BmAianäHe  is  anhydroua  allanite  in  amall  black  crjstals  from  a  mine  of  magnettto  near  Arendal, 
Norway.  Although  not  yet  analyzed,  it  ia  ceferred  here  by  v.  EatJi  on  the  ground  of  the  acglea 
and  physical  diaractera  (Pogg.,  odii  281).  That  of  L.  Laaoh  ia  also  ahovra  lo  have  the  angles  of 
allanite  by  t.  Ratli  (L  c);  the  angles  are  tbose  cited  aboTe  as  the  auglesof  thespecies.  TwiMiie 
Breäh.,  ia  also  from  the  trachyta  of  L.  Laaoh,  and  ia  probably  the  same  apeeies.  Angles ;  i-2  A  *-2 
=70°  48'  and  109°  12',  i-j' A  l-i= 1 14°  80',  1^'A1=125°  30',  -1-!A1^=I28°  37'  and  51°  20', 
■peseL;  i-2Ai-2=70''  14', -1-i  A  l-!=5r  62',  Breith.    H.=6-5-7.    6.=3-86. 

2.  UraUnihiie  is  aUanita  in  large  prismatic  erystals  from  the  Ilmen  Mta.,  near  Miasb.  H.— 6; 
G-.=3'41  — 3-60,  Herrn. ;  3'047,  Eamm.    It  is  pitoh-black,  gives  a  gray  powder,  and  ia  uearly  an- 

2.  BagraManite.  Oocura,  aocording  to  Slokschatof;  in  black  orystals,  whldh  sre  nearly  aymmet 
lical  like  the  bncklandite  of  AchmatoTsk,  and  uot  lengthenod,  like  ur^orthite,  in  the  direotiou  of 
the  orthodiagonal.  Ai^ea  the  aame  wiUi  fhoae  of  uralorthite,  after  many  meaaurements  by 
Kokaoliarof  H.=6'5.  G.=S-84,  Kokach.  Streak  dark  brown,  B.B.  intumesoca  and  forms  a 
black,  shining,  magnetic  pearl.  In  powder  not  attackedby  hol  muriatic  acid  or  by  boiling  nitric 
add.    Not  analyzed.    Named  after  the  discoverer,  P.  K.  Eagration.    Tcom  Acbmatovsk,  UraL 
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HermBnn  has  dsBcribed  ancl  MslyEed  what  he  oaUa  iagraiiomle,  IVom  Aohmatovsk,  wMeh  Tis 
Btates  has  the  at^es  of  the  bucklaadite  0/  Aakinaiovsh,  aod  wliich,  therefore,  is  true  epidote 
(q  Tv).     The  analyses  by  Hermann  Buataia  this  referenoe. 

3.  Orlhüs  included,  in  it«  ordinal  use,  t!ie  slender  or  aiäenlar  pnsmatic  crystala,  ölten  a  foot  long, 
containit^  some  water.  But  these  graduate  into  massive  Jonns,  and  some  orthitea  are  anhjfirous, 
or  33  neaily  Bo  as  much  of  the  allanite.  The  narae  is  from  äpfli;,  atraight,  Tha  tendeney  io  alter- 
ation  and  hydration  may  be  due  to  the  alendemess  of  the  crystals,  and  the  conBequent  great  es- 
posure  to  the  flction  of  Dioisture  and  the  atmoaphere.  H.=5— 6.  G.=2-80— 3'75;  3'63  — 3'66, 
iVom  FUle-fjeld;  3-646,  from  Hittoröe,  Eamm.;  3'37S,  Boheerer ;  3'B9— 3'11,  from  Swampacot, 
Mass.,  Balch;  2'a6— 3'93,  from  Naes  mine,  10  a.  B.  of  Araiidal,  a  hydro^ia  variety  containing  12 
p.  c.  of  water.    Lustre  vitreous  to  greasy. 

4.  XaaßioHkiie,  of  Hermann,  is  yellowish  anäcontains  mnchwator,  and  is  apparently  an  altered 
vaiiety;  G.=2"78— 2-9.     Hamed  frora  furflo?,  yeliotB,  andoi-iAiie. 

5.  Fj/rorlMe  of  Berielias  is  an  irapure  orthite-like  mineral,  in  long  prisms  of  rather  looae  tex- 
ture,  containing  as  its  prinoipal  impurity  aome  earbonaeeous  raaterial  (over  30  p.  c),  and  show- 
ing  this  in  ita  bnrning  bafore  the  blowpipe.  Named  &om  nf,  fire,  and  orihiie.  From  Kacarfyet, 
cear  PaMun. 

6.  BMmaimile,  of  Berlin,  from  Stökö,  near  Brerig,  is  near  orUiite  in  eomposrition.  It  oceurs  in 
imbedded  graiiiB  and  liates,  with  G.— 3'1,  laatre  Titreous,  oolor  darlt  browu,  and  ib  tranaineent  in 
tiiiii  splintera.    Hamed  bB^i  Prof.  Erdmanu.    Contdos  4  te  6  p.  c  of  water. 

Allanite  is  a  ceritiint-qiidote.  But,  besidea  a  large  peroeatage  of  eeriura,  it  oontains  gener^ly 
the  ralated  metals,  laathanam  and  didymium,  wiQi  also,  soraeHmea,  a  little  yttrium,  aiid  rarely 
traces  of  glncinum.  The  condition  of  Oxydation  of  tlie  iion  has  not  beea  exacüy  determined  iu 
most  of  the  analyses,  and  oonspquently  the  results  are  discordant.  The  best  determinadoos, 
aecnrdii^  to  Rammelsberg,  afford  approsimately,  the  gamet-raliö  1 ;  1 ;  2.  inatead  of  the  epidote 
raHo  l:2:3,whencetlieforinula(|E,''+iRfäi',  In  this  formula  R=Ca,  Ce,  La,  ßi,  ß'e,  witli 
sometimea  ßg,  Y,  Sfn  ;  and  B=Sj,  Sa.     Analyses  9-1 1  gave  this  oiygen  rado  to  Genth. 

Analyses:  I.  AiiANne;  1,  Stromeyer  (Pogg-,  sxxii.  288);  2,  Gredner  (Pogg., liiix.  414);  3, 
RamDidaberg  (Pogg.,  liix.285)i  4,Bei^mann(Po^.,lmiT.485);  5,  Zsoliau  (Jahrb.  Min.,  1852, 
653);  8,  :,  Scheerer  (Po^.,  IL  401,  465,  lyi.  479,  IxL  636);  8,  Hermaan  {J.  pr.  Oh.,  xxüi.  273, 
ilüi,  35,  99);  9,  10,  11,  P.  Keyser  (Am.  J.  Sei.,  IL  xii.  20) ;  13,  T  9.  Hunt  {Proe.  N.  H.  Soa  Bos- 
ton, riü.  57). 

II.  tferifie;  13,  HiBiiiger(Afh.  L 
Stoekh.,  Sil.  435,  1862,  J.  pr.  Oh.,  . 
(Am.  J.  Sei,  IL  issiiL  348). 

III.  Uraiorlhile ;  19,  20,  Harmann  (J.  pr.  Ch.,  slüL  102,  105);  31,  Kamwelsberg  (Min.  Ok, 
746). 

IV.  Orthiie;  22,  23,  Berselins  (Hisinger'a  Mio.  Sohwed.);  24,  25,  Berlin  (Jahresb.,  xtü.  221)j 
36,  27,  38,  Soheecer  (L  0.);  29,  0.  W.  Blomstrand  ((Efv.  Ak.  Stoclth.,  1854,  396,  J.  pr.  Ch.,  Uli. 
156);  30,  F.  Stifft  (Jahrb.  Min,,  1856,  39ö);  81,  D,  Porbea  (Bdinb.  N.  Pli.  J.,  IL  vi.  112);  32, 
Streeliec  (Chrisüania  Univ.  Programme,  1854,  Ed.  N.  Ph.  J",,  II.  vi.  113);  33,  Zittel  (Ann.  Ch. 
Pharm.,  caji.  85). 

V.  XanOiaradte  ;  84,  36,  Bahr  and  Berlin  (CEfv.  At.  Stoekh.,  1845,  86). 
Tl.  Erdmannite;  36,  Berlin  (Pogg.,  Lisxviii.  163). 

ä        Sl      Pe      Je      Sin      Co     La      öi      ■?      Ca     Mg   S 

mite    33-03  15-23  16-10  0-40  21-60 1108  3-0=99-40  S. 

'         3T-55  15-99  16-S3  0-23     3-19        9-30  0-56  13-60    Ü-22  1-80=99-27  C. 

■'         31-86  16-87    3-53  12-26 21-37        2-40         10-15    1-67  1-11=101-17  R. 

■'         3S-83  13-61    3-33  12-72  0-82        20-90        — ^ 9-36    1-40  2-95=99-03  B. 

'         33-41  10-90  20-83  20-73 0-69  1052 3-12=100-35  Z. 

'   (|)34'93  15-90  14-98  1-37  13-34         ß-80        11-96    0-@3  0-51=99-618. 

■'   {i)3'l-88  15-95  15-36 13  73         7-80        11-50    0-66    =99-87  & 

'         37-46  18-09  ——  13-84   6-77        '9-78         1-60  13-18    1-02  3-40=99-2J  H. 

■'  (1)32-19  13-00   6-34  10-55  0-51  15-37        8-84 9-14   0-84  1-19,  ÜTa  I-OO,  t. 

0-lS=9815  K, 
■'  Ci)  83-89  12-49   7-33     9-02  0-25  15-68      10-10       7-12    1-77  2-49,  N'a  0-09,  K 

0-l4=99-.^7E. 
■'  (1)33-31  14-34  10-83     1-20 13-43         2-70        11-28    1-23  3-01,    S"a  0-41,  £ 

1-33=99-06  2- 

'        80-20  13-06  18-35   ir.     16-QO        6-90       11-76  1-70  1-30  Hunt. 

;.  Ceriiä       30-17  11-31 20-73   SB-IO  — — 9'13   —   ,  Cu  087  = 

100-33  H 
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S0-S9  9-10  8-7] 
3l-ß3  13-66  10-3i 
33-31  14-13  


83-60  12-58  

34-S3  14-S6  

33-81  13-04  

33-7:   14-32  

33-25  14-14  U-31 

32-79  14-61  

31-03     9-29  

31-85  10-28  

33-'i0  17-4416-21 

.32-93  16-54  

27-59  16-14  

31-85  11-71 


OXTGEN   COMPOUNDS, 
e  iin      Öe      La      J)i 

-80   2-45  - 


ü-40   2 


.1-35 


lG-08 


1-94  - 


Ca      Hg    S 

8-08  1-16  0-60=99-91)  S. 
S-08  J-36  0'aa=9H-a9  0. 

-35  1-49,  Üa  üwfet 
^97-71  B. 
1-32     7-87  1-47  1-49,  Sa  imdd. 
=99-40  B. 


1-33    7-85 


-  39-81     5-48  0-61  4 

I 

-20-33    9-50  1-60  3 


2-31         0-35  11  13  0-59  2-51,  ] 


0-26 


1-08  14-51  069  12-04  0-74  8-22  (loBa  inci.) 

> , '  Na  0-14,  K  0-29=100  B. 

—  22-31  2-42     9-68  1-20  2-67,  Sa  0-34, 

£  0-41=101-20  g. 

0-07     6-74   4-35  — -   1-02    6-68  2-0612-34,  Sa  0-56, 
KO-90,  Sa  8-71=99-18  F. 

12-76 9-12   1-8618-37     (ö  ÄiöL) 

Cu  0-64— 99-06  S. 

0-34    3-92       15-41 11-24  0-90  3-41,    0    0-28. 

' , '  Sa  0-24,  &  0'51=101-71  Z. 

0-39  30-01  0-59    6-76  2- IS  17-55    (ind.   C) 

=100-18  B.  &  R 

1-55  11-75  2-12     3-28  4-9411-46,  ö  6-11  = 

100-65  B.  &B. 

0-86  84-89  1-43     6-46    4-28=100  Ber. 

AnalTsis  1,  from  Igloreoit;  2,  G.=3-!9,  from  Krux,  Thnringia;  8,  0.  ratio  1:1:3,  ß-om  ehes- 
ter Co.,  Pa.;  4,  from  West  Point,  N.  T.;  5,  G.=3-4917,  near  Dresden;  6,  near  Jotonfjeld;  7, 
SoBrum;  8,  G,=3-43— 3-66,  from  Werchoturie,  Ural,  the  80-ealletl  bnoklandile;  9,  Q.=3-J82, 
H.=5-6,  pitcli-black,  no  oleavage,  from  Orange  Co.,  IT.  T.;  10,  G.=3-831,  a=6,  pitch-black, 
from  near  Eekhardt's  furnaee,  Berks  Co.,  Pa.;  11,  G,=3-491,  H.=5,  bnh.-bk.,  Bethlehem,  Korth- 
ampton  Co.,  Pa.;  12,  G.=3-B4,  Franklin,  F.  J.,  in  magneüo  iroji, 

13,  G.=3-77-3-80,  Baatnaea;  14,  Eiddarhyttan ;  15,  G.= 4-1 08 -4-103,  0.  ratio  4  :  3  :  7;  16, 
Q.=3-983,  fromL.  Laach;  17,  18,  G-.=3-69— 3-11,  jet-black,  massive,  from  Swampscot,  Mass. 

19,  20,  G. =3 -41— 3-647,  from  Miaak,  in  the  Ural;  21,  G.=3-647.  Miaalt, 

23,  G.=3-288,  Pahlim;  33,  Knbo;  24,  25,  G.=S-5,  Ttterbyj  26,  G.=S-63-3-65,  FillefjeM; 
27,  28,  G.=3-373,  Hitteröe;  29,  Wexio,  Sw.;  3(i,  G.=3-44— 3-47,  piteh-bk.  to  bnh.-bk.,  in  syenitB 
near  Teinheim ;  81,  33,  G.=2-8S— 3-93,  gni-bk,,  fTaas  mlne,  Horway,  in  a  granite  oonfeiinii^ 
both  orthodaae  and  oligodase;  38,  Naes  miiie,  near  Arendai;  34,  G.=2-78,  jellow,  Briksbei^j 
35,  G.=2-88,  blaek,  Eullberg;  36,  Stökö,  in  the  Langesimd  fiord,  near  Brevfe,  G.=3-l. 

Eammelsberg  found,  on  eaamination,  that  the  Hitceröe  orthite  eontained  äPe  316  and  i'e  8-30, 
and  ÜiuB  deduced  for  the  mineral  the  0.  ratio  1:1:3.  The  cerioe  of  Bastnaeg  eontained,  acoord- 
iag  to  Damour,  1-74  p.  c  of  water. 

The  pyrormu  afforded  Beraeliua  {I.  e.)  Si  10-43,  Äl  3-59,  Je  6-08,  lin  1-39,  Ce  13-92,  Y"  4-87, 
Ca  1-81,  fi  26'^0.  carbon  {bj-  Iobb)  31-41. 

Pyr^  eto. — Some  varieti^  give  water  in  the  dossd  -tube.  B,B.  fuees  easily  and  swells  up 
(F.=a-5)  to  a  dark,  blebby,  magnetic  glass.  "Wjth  the  JInies  reactB  for  iron.  Most  varieüea 
gelatinize  with  muiiatio  acid,  but  if  pieyiously  igaited  are  not  decomposed  by  add. 

Obs. — Ooours  in  albitic  aud  oommoii  feldspathic  granite,  sjenite,  zircoa-ayeuite,  porphjrj,  white 
B,  and  often  in  mines  of  magnetic  iron.     Allamiie  oocura  in  Greeiiland,  in  granite;  at 
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Oriffel,  in  Sootlaad,  in  Braoll  oiystala;  et  Jotun  FJeM  in  Horwa?,  in  a  kiod  of  porphyry,  and  at 
Snaram,  in  albite,  along  wiBi  rutile  and  apatite ;  at  Plauensche  Grund,  near  Dresden ;  in  granite 
near  Suhl  in  the  Thüricgerwald.  Gerine  occurs  at  Baainäa  in  Sweden  witli  hornblende  and  ehaloo- 
pjrile.  Orfhüe  oooura  in  acicular  orjstals  aometimes  a  foot  long  at  Finbo  near  Pahlun,  and  at 
Ttlflrby  in  Swedea ;  at  Skeppsholm  near  Stockholm,  in  black  vitreous  maasea  disseminated 
Üirough  gneisB;  also  at  Eragecöe,  Hitteröe,  and  Eaie  Fjeid  in  Norway  ;  at  Miaslr  in  the  Ural. 
üralorMte  occiira  witli  amall  orysiala  of  zireon  in  flesh-red  feldspar  at  Minak  In  the  Ural. 

In  Jfaw,,  at  the  Bolton  quarry ;  at  St.  Eoyalston,  in  boulders ;  in  Atliol,  on  Üie  road  to  West- 
minstec,  in  gneias;  at  Swampacot,  near  itarblehead.  In  Corm.,  at  AUen'a  vein,  at  the  gneiaa 
quarriea,  Haddam.  In  N,  Yorlt,  near  W.  Point,  in  tabular  eryat. ;  Moriah,  Eaaes  Co.,  witii  magnet> 
ite  and  apatite,  somo  crj^,  8-10  in.  long,  6-8  broad,  aod  l-i  thiok ;  at  Monroe,  Orange  Co,  la 
N,  Jo'sey,  at  IVanklin  with  feldapar  and  magaetite.  In  I'etm..  at  S.  Mouutaio,  near  Betlilehem, 
inhii^e  erystals;  at  B.  Bradford  in  Cheater  Co.  (ealled  orthitt,  fi.=3'6,  anaL  8);  at  Bastoo, 
NortliamptoQ  Co. ;  near  Eokbardt'a  fumace,  Bark's  Co.,  abundant.  In  Ganada,  at  St.  Paul's,  C. 
"W.  i  Bay  St.  Paul,  C.  E. ;  at  Hollow  lake,  head-watara  of  the  S.  Mnakoka  (G. =3 -2  65— 3-283, 
Chapraan), 

On  cryat.,  see  Koksoharo^  Min.  Euaal.,  in.  344,  iv.  37 ;  v.  Eath,  Pogg.,  csiü.  381,  ZS.  G.,  itL 
25fi. 

Alt — The  hydrous  varieties  of  allanita  or  orthite  are  propetly  altered  forms  of  tho  apeeies. 
They  offen  contain  oarbonic  aeid.  It  ia  probable  that  the  oarbonatee  of  lanthanum  and  of  cerium 
prooeed  at  timea  trom  Ihe  alteraüoa  of  allanlte. 

At  Sillböhle,  iu  Finland,  there  are  erjatala  of  allanite  having  an  epidota  nuelona,  and  cryBtals 
of  epidote  having  a  nudeuH  of  allanite,  apparently  indieating  tliat  a  change  had  taken  place  from 
oae  to  the  othor. 


279.  MUROMONTITS.    Kemdit  J.  pr.  Oh.,  sffil  228,  1848. 

ÄmorphoTiä ;  without  any  trace  of  crystaUization.     In  grains. 
H.=7,     G,=4'263,     Lustre  vitroons  or  slightly  greasy.     Color  black  or 
greenish-black. 


Si        M      Be       l^e       litn      Ce      La        T        Öa      Tilg      Sa       6    ll  &  loas. 
EI-<J9     a-24     5'52     11-23     0-91     5-54     3-54     37-14     0-11     0-42     0-G5     Oll     0-35 


219A.  BOBBSITE  Brem.,  P(^g.,  Isii.  273,  1344,  Ke/r^len  ib  Ish  135  K  -n;,!,  T  pr.  Oh.,  xliil 
219.  Related  to  ranromontite  ia  composition  anl  m  cont  mm«  mjie  yttnum  Ihin  eerium,  but 
has  a  iarger  pereentage  of  aimnina  and  lime  and  uo  glui,ma  anl  la  hydro  la  Compoaition  ac- 
cording  to  Elemdt  (1.  c.) ! 

gi  Sl         i-'e      liln       Öe       La        Y"       Ca      ]4g     STa       t        fi 

2G-12     10-34     12-05     162     10  46     7  57     17  43     6  32     2  34     0  Si     1-21     3-82=100. 

From  Boden,  near  Marienhei^,  ^  ith  muromontite 

279E.  MiOHüBlÄOHiTE  Dana.  An  orttrfe  ItU  mn 
containing,  like  muromontite,  little  alumiua  and  s 
(CEfy.  At.  Stockh.,  1882,  605): 

äi        Äl      Ve       2r      Ba        Ce     La  Di    Y       Mg        Öa       Na       E 
1.  29-21     2-81    e-42     5-44    4-27      8-79     15-60     1-G3     0-4B     U-33    2'4B     5-50  =  98-41  Mich. 

a   28-80  17-51  11'47     14-12    ,1-49      ir.      HJ-08    Kobel. 

In  anal.  2,  Noliel  obtalnad  also 0-83  p,  e.  ofapreoipitate bymeansof  SH.  H.=4— 5;  G.=8-44; 
in  thiu  apMntera  transparent  to  traiislucent;  lustre  vitreoua;  amocphoua.  It  differs  from  muro. 
moutits  in.  oontainiag  trat  little  ytlria. 
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OXYGEN   COMPOTINDS. 


2E0,  ZOISITB.  Saualpit  (fr.  tlie  Sau-Alpa  in  Carinthla)  a.  Zois,  t 
before  )80e,  Klwpr.,  Beitr.,  iv.  119,  ism.  Zoiaito  (ft.  Carintliia)  Wem.,  1805.  Var.  of  Epidoto 
a,  J.  a.  M.,  sls.  365,  1806,  Bemhardi,  Moira  Efem.,  jü.  24,  1807,  lUuderit  ZeiwA,  Syst.  Tab., 
j).  iv.  1806.  Lime-EpidoW,  Zoisite,  Bp.  distinet  &om  Epidote,  .Bnwfc^  Ann.  PhiL,  II.  t.  S82, 
1823.     Thulita  Brodke,  Oryst,  494,  1823.    TTnionlte  SiUimoiR,  Am.  J.  Sd.,  II.  viii.  384, 

Jade  (fr.  near  L.  Geneva)  Ä  S  deSaassure,  Voy.  Alpe3,i.  §112,  1730.  Blttersleiii,  Schweiz. 
eriBChe  Jade,  Sopfit^,  Uag.  Heivet,,  l  291,  Bergm.  J.,  448,  ll88.  Kephrite  pt  Wem.  leh- 
manite  IMameth.,  T.  T.,  ii.  354.  Jada  teoace,  Jade  de  Sauasure,  ff.,  Tr.,  iv.  1801.  Saussurite 
T.  de  Smssare,  J.  d.  M.,  lis.  205,  1806.  Tar.  of  Zoiail«  T.  S.  Ewd,  Am.  J.  Soi,,  II.  ixv.  431, 
1858,  srriu  336,  1859. 

Orthorbombic.  /A  J=116°40',  Ö  A  l-i^lSl"!^' ;  «:Ä  :  e=l-1493:l : 
1-6S135.  Observed  planes :  vertical,  I,  i4,  i^,  «-S,  i-ä,  i-f,  i-i,  l-J;  domea, 
14,  ^4 ;  oetaJiedral,  \,  2-4 ;  f-e. 

2'''-  7a  i-j^iai"  40',  meaa. 

JA*-2=165  29 
aAi-ä=1513T 

4-iA*-är:::162  51 

»2  A  «-2=145  42 
*-ä  A*-S,  front,=:^56  46 
i-ä  Ai-S,  side,=123  14 
1-1  A  1-i,  top,=109  20 
l-l  A  1-J,  top,=80  3 
U  A  1-1=125  20,  raeas. 
^i  A  i-j=120  14 
J  A  i=144  57,  Desc!. 

■^'S^^^  ^'^^>  observed  tbrm,  the  riglit  1 
and  «-S,  and  *-ä  wanting,  and  planes  on 
left  side  of  enmmit  nearly  obsolete ;  271,  the  nonnal  form  as  deduced  from 
272.  Orystals,  lengthened  in  the  direetion  of  the  vertical  axis,  and  verti- 
eally  deeply  striated  or  furrowed.  Oleavf^;  m  very  perfeet.  Oommoiilyin 
erystalline  masaes  longitudinally  fiirrowed.     Also  compact  massive. 

H.=6— 6'5.  G.=3'll— 3'38.  Lustre  pearly  on  i-? ;  vitreous  on  sorface 
of  fractnre.  Color  grayish- white,  gnty,  yellowish,  brown,  greeiiish-gray, 
apple-green ;  also  peach-bloBSom-red  to  rose-red.  Streak  nncolored.  Irans- 
parent  to  Bubtransmcent.  Double  refraction  feeble ;  optic-axial  planem; 
biaectrix  positive,  normal  to  i-i ;  Descl. 

Var. — A.  LiMB-ZoisiTE.  1.  Oriüiion;.  Coloia  gray  to  white  and  brown.  JA  I  in  Z,  of  Saualpe 
116"  48',  Breith.;  of  Morayifl,  111°  5',  A.  Weiababh,  the  cryatäl  the  rhombio  prlsm  /  with  tlio 
planes  i-3  apd  i-i,  and  basal  elearc^e  at  right  aagles  to  I  distinet.  For  Z.  of  Rauris,  G.=3-22a, 
Breith. ;  of  Saualpe,  3-346_,  id. ;  of  MoraTia,  3-336,  id. ;  of  Faltigl,  3-381,  id. ;  of  Tiliribi,  K".  Gre- 
nada, 3'381,  id.     Omonite  is  &  very  pure  zolsite. 

2,  Rose-red,  OT  TMUie.  G.=8-124;  fra^le;  dicliroism  etroug,  eapcdaUy  in  the  direetion  of  the 
vertical  axia ;  in  this  directiOQ  reddish,  transversaly  coloriesa. 

B.  IlMB-So»A  ZoisiTB ;  SAtrssüRITB  (in  part).  The  ot-i^al  ßaussurite,  from  the  vioimtyof 
late  Geneva,  is  a  flue-grained  compact  Eoisite,  as  shown  by  Hunt,  both  by  täie  spemüe  ffravity 
and  the  compoaition.  G.=3-261,  fr.  tlie  yieinity  of  Lalie  Goneva,  da  Sauasure;  8-365—3-366, 
Hunt;  3-221,  ffiiicnscher;  H.  =  6'5— 7  ;  oolor  pale  bluish-green,  greenish-gray,  to  whitSor nearly 
so ;  very  tongh.    Hüthn  and  Pfaffius  have  described  a  saussurite  whieh  occurs  with  serpeniiue 
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n  the  Scliwarawald  (aaal.  28).    It  waa  partly  altereä,  ai 


ä  tlie  low  hardneaa  3'5,  with  ff.— 


Comp. — A  lime-epidote,  with  little  or  no  tron,  anä  ttrns  äiffering  fromepidote.  Foriaula  (J^Ca* 
+  |-*l)''gi'^Silica  899,  alumina  33'8,  ünie  3J-8=100.  The  amount  of  sesquioiyd  of  iron  rariea 
from  0  lo  6'38  p.  o, ;  if  mueh.  more  ia  presenti  amoonting  to  a  sixth  atomically  of  the  protoiyd 
baaes,  the  Compound  appears  M  take  the  monoclimc  form  of  epidote,  inatead  of  tha  ortborhombio 

SatissaHie,  aeeording  to  theaoalyses,  haatheO.  ratio  forfi,ß,  §1=1  :  2  ;  aj,  insteadof  1  :  3  ;  3, 
and  it  appeara  as  if  Üiie  was  anolher  case  in  which  an  iucrease  of  silica  accompanies  the  increaEe  of 
alkaü  in  Uie  baaes.  Both  Hunt  and  FUcensdier'a  analyaea  glve  the  0.  ratio  2  :  3^  tbr  the  seaqnioxyds 
and  silica.  Hunt's,  howerer,  has  an  exoess  of  protosyda.  In  a  seeond  analysis  by  Hunt  (aeehelow), 
the  specimeQ  coataiued  mizad  talc,  araounting  to  10  or  12  p.  c  ;  and  if  ttie  magaesia  in  Ihe  first, 
and  in  FikoQacher'a,  is  diie  in  pan  to  talc,  this  would  aubtiaot  from  the  ailica;  anA  but  a  small 
rcduotion  in  this  way  would  tnake  the  raöo  1  :  2  ;  3. 

Aaalyses ;  1,  2,  Klaproth  (Baitr.,  It.  179,  r.  41) ;  3,  EammelabeiTj  (Pogg.,  c  133) ;  4,  Buchola 
(GehL  J.,  i  200);  5,  Geffkan  (Bpid.  AnaL  Diaaert.  Jante,  1824);  B,  Rammeisberg  (1,  c);  7,  Gaff- 
fcen  (L  c.) ;  8,  Hennann  (J.  pr.  Ch.,  xliü.  3S) ;  9,  Stromeyer  flJntera.,  373) ;  10,  ßammelsbei^  (L 
c);  11,  dichter  (Haid.  Ber.,iii.  114);  12,  Bengert  (Eaoun.  Min.  Oh.,  1020);  13, 14,  Bammelsberg 
(Lo.,751);  15,  Betnavd(J.  pr.  Gh.,  T.  212);  16,  Kll!m(Ann.Ch.Pharm.,  Iis.313);  17,  Eammels- 
bergfl.o.);  18,  Brush  (Am.  J.  Sei.,  IT.  iivt  69);  19,  Thomson  (Min.,  i.  271);  20,  Genth  (Am.  J. 
Sä.,  Il.inÜi.  197);  21,  Trippal  (ib.);  ää,  O.  Gaielin  (J.  pr.  C!h.,sliiL)  ;  2B,  Berlin  (Pogg.,  ilii.B39); 
24,  Piaani  (C.  R.,  Ml  100) ;  2G,  Bonlaager  (Ann.  d.  M.,  IlL  viii.  159) ;  26,  T.  8  Hunt  (Am.  J. 
Sei.,  II.  sivii.  345)  ;  27,  mkenscher  (J.  pr.  Ch.,  lisxix.  456) ;  23,  HüÜin  and  Ä.  v.  Pfaffiua  (Kenng., 
Uob.,  1861,  76) : 
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1    Saualpe,  goL-gy. 

45 

39 

1=98  Klaproth. 

3 

"        rdA.-wkile 

44 

33 

2-5 

=98 -5  KlaproCh. 

40-64 

28-3a 

0-57 

24-23 

2-09  =  99-84  Ramm. 

i 

Pichtelgebirge 

40-35 

30-25 

4-BO 

22-50 

2-00  =  99-60  Buchola. 

40-03 

29-83 

4-34 

,  Mn  7-56=100-50  Geffk. 

G 

40-32 

29-77 

2-77 

0-24 

24-35 

2-08=99-58  Ramm. 

7 

Faltigl,  Tyrol 

40-74 

38-94 

5-19 

20-62 

,  Itfnl-78=101-B3  Geffk. 

40-95 

30-34 

5-51 

1-69=100-05  Hermann. 

Sterzing,^TyrDl,  wMle 

89-91 

31-97 

2-44 

0-89 

33  SB 

0-95,  Hn  0-17  =  100-18  Str. 

H 

40-00 

30-34 

2-08 

0-23 

34-15 

3-04=98-83  Ramm. 

11 

Passeyrthal,  Tyrol 

40-57 

32-67 

5-11 

20-82 

l-22  =  101-39  Richter. 

13 

"   gyk.-v>Mte  39-56 

27-64 

3-00 

l'U 

26-00 

2-87=99-13  Bengert. 

Thal  Fusoh.  Vivh.-mi. 

41-93 

27-09 

3-94 

1-31 

22-73 

3-67=99-66  Eamm. 

11   Mt  Rosa,?  Ä 

42-35 

28-30 

8-08 

0-S8 

31-60 

3-18,  fi  091=99-98  Ramm. 

15    CtoBsarlthal,  Salzburg 

40-00 

26-46 

6-33 

3-60 

20-16 

,  ß:  1-50=98-55  Basnard. 

!6   Zwiesel,  Bav 

40-62 

29-18 

6-19 

0-73 

32-67 

0-43=99-81  Kühn. 

1     Go-then  Miss 

40-oa 

30-87 

2-45 

0-49 

23-91 

3-26=99-83  Ramm. 

18   Unonyill     P      U  on  e 

4061 

S3-44 

0-49 

Ir. 

34-13 

3-23=100-89  Bruah. 

19   "William    üi^  M\as 

40-21 

25-59 

8-55 

33-23 

1-71=99-34  Thomson. 

•>     Polk  Oo    T  nn    sy    gnJi 

40-04 

30-63 

2-28 

tr. 

25-11 

0-71,    Mn   0-19,  Ou   0-34= 
99-20  Genth. 

■>! 

43-30 

29-60 

0-56 

22-72 

0-26=99-23  Trippel. 

0-64,   Sa   1-89,  Sn   1-63= 

Tel  eü  ark   Th  l  U 

42-31 

31-14 

3 -39 

18-73 

99-13  Gmeün. 

23   Aren  al 

40-28 

31-84 

1-54 

0-66 

21-43 

1-33,   Ön   1-05",  ¥   0-33= 
98-63  Berhn. 

'4.  Trav    sdUi, 

41-79 

31-00  tel-flB 

3-43 

19-68 

3-70=100-36  Pisani. 

"5   Orezza       Savm    le 

43-6 

82-0 



2-4 

21-0 

— ,  S  1-6=100-6  Bonlaog. 

^6    L  Ceneva 

43-69 

27-72 

3-61 

2-98 

19-71 

0-35,  Sa  3-08  =  100-04  Hunt. 

30  23*' 

1-37 

3-38 

13-87 

0-71,  Na  4-23=99-68  Bit. 

3    Schwarzw^d, 

42-64 

31 -00^62-40 

5-73 

8-31 

3-83,  S"a,  £  3-83  Hütliu. 

lasndp 

otasi. 

MfldeMn'o' 

ty  Berlin. 

In  anal  3,  G.=3'353;  anal.  6,  G.=3  361 ;  anal  10,  G.=3-353;  anal  13,  G.=3-251;  14,  G.= 
3-380;  17,  G.=3-S41;  IS,  O.  =  3-299  ;  20,  G.=3-344,  aome  specimena  pinMah ;  23,  G,=3-34; 
34,  G.=3-02,  H.  =  6-5;  36,  G.=3-a — 3-4,  H.=7,  the  mineral  from  the  vnlloy  of  the  Ehone  ic 
Swilaeriand,  orthere^on  ofL.  Geneva;  37,  G.=3-227,  sameloc;  28,  G.=S-16. 


.ccy  Google 


292  OXYGEH  C0Ja?0TrarDS. 

Aaal,  20  is  of  tho  Same  mineral  that  was  arLalyzed  by  Maltet  under  the  name  tdoo-nse  (Am.  J, 
Sei.,  n.  IS.  85).  In  anal  28,  1-13  of  the  Bilica  waa  separated  as  soMle  silioa.  Hnnt  olrtained  l'oi 
.inotlier  speclmen  of  saussurlte  oortaiiiiug  mueh  lalo  (whicli  was  ao  disaeminated  throagh  it  that 
BeparalioQ  waa  impoHBible)  Si  48'10,  AI  35-34,  Pe  330,  Ca  13*60,  Mg  6-76,  Sa  8-65,  ign,  0-60= 
]00-31.  If  all  but  3  p,  e.  of  tha  magneaia  (the  amoimt  in  snal.  26)  belonged  to  the  tale,  the 
amoirat  of  talc  present  would  be  1 1  p.  o. 

Pyr^  eto. — B.B.  Bwells  up  and  fiiaes  at  3 — S'5  to  a  white  blebbj  masa.  Not  decompoHed  by 
acid ;  wheo  preyioasly  ignitad  gelatinizea  with  muriatic  add. 

Obs. — This  spe<äes  was  instituted  by  Werner  in  ]  SOG,  flrat  iinited  to  epidote  by  Haüy  and 
Bemhardiindependentlrin  1806,  and  separated  again  from  epidote  oncryatallographicgrouadaby 
Eroofce,ia  1823.  Deadloiaeauz  has  confirmad  Broolte's  condusiou  liy  optica!  esaminationa,  nnd  fui^ 
ther  lias  ahown  that  tha  cryatallization  ia  orthometric,  instead  of  clinometric.  Thulite  ia  refercett  to 
the  speoLea  by  Deacloizeaus,  together  witli  the  lime^pidoto  from  most  of  the  localities  mentioned 
in  oonuBCÜOQ  with  the  analysea.  The  angle  i^S  a  i-t  in  thulito  ia  near  152°.  Brooke  remarks 
upon  the  iaomorphiam  of  the  species  with  euolase. 

Zoisüe  was  ao  named  öfter  Baron  von  Zois,  from  wliom  Werner  reoeiTed  his  Erst  specimens ; 
and  ThiiMlB,  after  Thula,  an  ancient  name  of  ITorway. 

The  OTiginal  üoisite  ia  that  of  the  Saualpe  in  Garintliia.  Other  localities  sre  as  mentioned.  The 
gray  mineral  of  iiehtelgebirge  in  Baireut,  waa  roferred  here  by  Bombtadi  (L  e.,  1806),  and  both 
to  epidoto.  Thulite  oceurs  at  Souland  in  TeHemark,  in  Focway,  with  blniab  idocraae  (cyprine), 
yellowish-wHte  gamot,  epidote,  and  fluorite ;  alao  at  the  iton  mine  of  Elodeberg  near  Äreadal ; 
and  at  Traveraella  in  Piodmont,  formit^  amall  veina  with  tale  and  aetinolite  in  granite. 

Saussarito  forma  with  smara^ite  the  euphotide  of  the  Alps,  a  rock  wiiich,  aa'areault  of  glacler 
action,  ia  widely  distributed  in  bouldera  over  tha  Valley  of  the  Rhone,  and  the  oountry  about  Laie 
Geneya;  the  boulders,  as  asoertainedbyProf.  Guyot,weTe  derivedttomtho  ohain  of  tho  Sasagrat, 
through  the  Valley  of  the  Sass,  and  ara  distributed  to  a  distanee  of  150  m.  from  this  place  of  ori- 
gin.  round  also  in  Serpentine,  in  the  Schwarzwald,  but  more  or  leaa  altered  (anal.  28).  Hunt 
showed  that  both  the  very  high  speeifio  grarity  and  composition  identifled  the  mineral  with  zoia- 
ite.  (Por  other  mineraJs  Üiat  have  pasaed  under  the  name  of  sanssurite,  See  Garnet,  Meionite, 
Labradorite.) 

In  tlie  United  Statoa,  found  in  Vermimi,  at  WiUsboro,  in  columnar  maaaes ;  at  Montpelier,  blniah- 
gray  aloi^  with  ealeite,  in  mica  schist.  In  Mass.,  at  Cheator,  in  raioa  aohiat ;  at  Goshen,  Cheaterflald, 
Hinsdale,  Heatb,  Leyden,  Williamabiu'g,  Windaor.  In  Conn.,  at  Milford.  In  Pen«.,  in  W.  Brad- 
ford  and  W.  Goshen,  ehester  Ca;  in  Kennet  township  and  B.  Marlboro;  at  ünionville,  white 
( Ühimiils)  with  oornndum  and  euphyllite.    In  Temt.,  at  Ducktown  copper  mines. 

Seither  zoiaite  nor  epidote  haa  yat  baen  found  among  fumaee  or  laboratory  produots. 

Oll  oiyst,  B.  i,  M.,  p.  306 ;  Descl.,  Min.,  i.  238.  The  cryatal  figured  above  by  the  author  (and 
from  the  eabinet  of  Prof.  Brush)  is  \  in.  long,  but  waa  attached  by  one  side  W  a  large  imperfeot 
crystal,  and  hence  its  planes  were  icregularly  developed.  Tbe  left  1-J  and  2-4  were  mmute  and 
aomewhat  rounded.  The  angle  /A  i-i  by  Descloizeaui's  measurement,  is  12 1°  40',  as  given  above ; 
Da8eloizaanxobtain6da!aofor«-iAf-2=162°20',*-iA^-ii  top,=120''  nearly;  for  j-t  Ai.;ä=107°  13', 
whences-2A!-2=14S°  3i;,  and  Miller  found  lOl*  12',  whenoe  145°  36'. 

Zoisjte  ia  olosely  iaomoiphous  with  epidote.  If  tiie  flgure  36G  trnder  epidote  (p.  28)  ia  plaoed 
with  the  longer  planes  vertical,  it  then  represeuta  very  nearly  the  form  of  zoisite ;  the  angle  of  this 
pnam  i-%A  l-i  ia.  115"  24',  and  -1  A-l=109°  35' ;  and  correapondingly,  the  priamntic  angle  of  . 
zoisite  la  116°  40',  and  the  brachydome  1-J  has  the  amamit  angle  109  20'.  Tbe  position  giveD 
the  crystals  of  epidote  by  Haöy  haa  therefore  a  orystallogenio  intereat,  and  the  name  he  applied  to 
the  apeoiea  pecuüar  aignificanca. 

230A.  JADSITE.    Nephrite  or  Jade  pt.    Jadeite  Darmmr,  C.  R.,  Ivi.  861. 

Ma^ive,  with  traeos  of  a  foliated  columnar  stimcture  on  a  surfaee  of 
fraetiu'e. 

H.=6-5— T.  G.— 3-33— 3-35,  fr.  China,  Daiiionr-  3-33,  fr.  Timnan, 
China,  Brush ;  3'32,  fr,  omaiuentB  in  aneient  Swks  lake-dwellings,  Fellen- 
berg. Luatre  Bubvitreous,  pearly  on  surfaces  of  cleavage.  Coior  apple- 
green  to  nearly  emerald-green  bluish  green  leek-green,  greeniah-white, 
and  nearly  white.  Streä  un  olored  T  anslucent  to  subtranalueent. 
Fracture  aplintery. 

Comp.— 0.  ratio  for  S,  iEf,  Si=I  :  2  ;  6  wt  h  he  p  toiyäa  mainly  soda ;  {\  (|  jfa+ jfi)'+ 
fÄl)'Si'+3  öi;  or,  witb  half  tiie  escess        sh      b  if  E=Ca,  Siliea  58-4,  alumina  22-2, 

lime  6'Ü,  aoda  13-4=100.    It  haa  the  0.  d  enta  of  dipyre,  while  like  aoisita  in 
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ita  very  iigh  speciflo  gravity,  as  remorked  by  T.  8.  Hunt,  wto  rcfera  the  spedeB  to  the  epidote 
group  (C.  B.,  June,  1363),  and  gives  ths  spedea  the  sama  poaition  in  that  group  as  dipyra  in  tbe 
Bcapolite  group. 
Analyaes:  1,  Damour  (1.  o.) ;  2,  Fallenberg  (Hat.  Gea.  Bern,  ISGB,  112): 

Si         AI       Fe      Sig     Oa       STa       £        fi 

1,  China  69-11     22-68     1'56     1-16     2-68     12-93 

2.  Swiss  Lake-hab.      5889    33'40     rse    1-28    3-12     12-aS 
In  an  imperfeet  aoaljBis  of  a  spedmen  iiom  the  province  of  Tunnaa,  China,  oböiined  by  R, 

Pumpelly,  "Wm.  Cook  found  (prir.  contrib.)  Si  B9-36,  äl  24'07,  Klg  ö-.,  Ca  0-77,  Sa  13'01,  K 
0-18,  S  0-30=9T60.  The  analysis  showa  ttiat  Mr.  Pumpelly  righüy  indantifies  this  stona,  the 
Feitaui  of  the  ChineBe,  with  Jadeite  (üeoL  China,  etc.,  117,  118,  1866,  Smithson,  Contrib.,  Wo.  202). 

Pyr.,  etc.— B,B.  ftiseB  readily  to  a  transparent  blebby  glass.  Hot  attaolced  by  adds  aftar 
fusion,  and  tlius  differing  from  saiossurite. 

Obs. — Jadeite  is  one  of  the  kinds  of  pale  green  stonea  used  in  China  for  making  Ornaments, 
and  pasaing  under  tha  general  nameof  jade  or  nephrite.  Mr,  Pumpelly  lemarka  Üiat  the  feiistd  i3 
perhaps  ttxe  moat  prized  of  all  stonea  omong  the  Chinese.  Ee  also  observea  that  the  c/ialchilmiU 
of  the  ancient  Mexioans,  of  whioh  he  had  aeen  many  apedmens,  ia  probably  the  same  mineraL 
But  W.  P.  Blake  idenüfies  this  name  wjth  the  turquois  öom  the  viciuity  of  Santa  Fe  (Am.  J.  Sta,, 
II,  SIT.  227). 

281,  FABTSCHINTTE.    Partaohin  ffoid,  Ber.,  iil.  440,  1847,  Bar.  Ak.  Wien,  xii.  480. 

Monoclimc.  lAl=91°  5S',  C=52°  16',  OAi4=12T'  4A',  OaU- 
148°,  0  A  /=116°  5',  U  A  U,  ov.  0,^116°,  0  A  -^=126°  61'. 

H.=6-5— 7.  Gr.=4'006,  v.  Haner.  Luatre  a  little  greasy,  feeble.  Oolor 
yellowish,  reddish.     Subtranslucenfc.     Fractnre  subconehoiaal. 


garnet^  and  t 


Comp.— 0.  ratio  for  ß,  S,  Si,  1  :  1  :  2,  as  in 
oblainod  (L  c,  i)  Si  35-63,  Äl  IS-gs,  i'o  14-17,  5lu 

Oba. — In  Tcry  smaJl  dull  erystais  aad  rounded  fragments. 
Tranajlvania. 

232.  OADOJJNTEE.  Schwarzer  ZeoIith{fr.  Ytterby)  Geyer,  Crell'a  Ann.,  1783.  Ttterbit  (Sili- 
cate of  Alumina,  Ox.  iron,  ajid  a  new  earth)  GaäoUn,  Ak.  H.  Stoekh.,  1794 ;  Ekeberg,  ib.,  1791 
(naming  the  earth  ymeiä).     Gadolinit  Klt^.  (Ak.  Berlin,  1800),  Beitr.,  üi.  52,  1802. 

Orthorhombie.     JA  J=116*',  0  A  l-i=114°  24';    »  :  ö  :  c=2'2054  :  1  : 
1-6003,  Norfenakiöld,  or  near  zoisite,  if  ß  be  made  ^a.     übserved  planes : 


MJ  I 


Ytterby.  Ytterby. 

0 ;   vertical,  I,  i-t,  i-i,  a-S ;   bracbydomea,  ^,  1-T,  2-i ; 
^-*;  octabedral,  1,  J,  1-2,  3-ä,  f^,  2-|.     Cleav^e  iione. 
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Ja  1=158  58 
4-äAl-ä,  or.  M,=122  40 
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O  A  l-i=125°  58'  O  A  1=111'=  2' 

Oa  2-4=109  57  3-JA2-J,  top,=39  54 

ÖAi4=146  26  i-*Af-i,  top,=110  52 

ÖaZ=90  1-iAH  top,=71  56 

H.=6-5-7.  G.=4-4-5;  of  Ytterby  4-097 -4-226,  but  after  beating 
4-286— 4-456,  H.  Eose  ;  4-35,  from  Hitteröe,  Scheerer.  Lustre  vitreoKs. 
Oolor  black,   greenish-blaek ;    in   tbin  eplinters  nearly  transparent,  and 

Sass-green  to  olive-green.  Streak  greenisb-gray,  Double  refraetion  in 
ttteröe  crystale,  Bometimes  distinct,  witb  optical  axes  very  diTe^ent,  in 
others  often  wanting.  In  tbe  maas  subtranelucent — opaq^ue.  Fractnre 
concboidal. 

Comp^  Tar. — GadoJinite  variea  widely  in  its  crystals,  anä  phjsical  and  ehemieal  oharactera, 
evea  in  Bpecimena  from  the  same  loeality,  and  muoh  more  so  in  those  of  difierent.  Tha  orjstala 
are  nsnally  rongh  and  irregulär,  and  sometJmeB  oMique  in  difTereut  direoljoiia.  Eaüy  (Min.,  1821^), 
PhUlipa  (Min.,  1823),  Levy  (Min.  Heulsaid,  ii.  46),  Kupffer,  Scheerer  (Gsea  Korveeica,  31S),  and 
Waage  (Porii.  Selak.  ChriBtiania,  1864,  and  Jalirb.  Min,  1861,  £96)  have  made  UmonocUnic;  and 
Broobe  aud  Miller  (Min.,  322,  using  the  aame  cryat.  eiamiued  by  FliillipB),  Bctieerer  (JahriJ.  Min., 
1861,  134),  Ä.  E.  Nordeaakiöld  (CEfv.  Alt.  Stockh.,  1800,  287),  and  Maskelyne  and  v.  Lang  (Phil. 
Mag.,  IV.  ssTJii.  145)  have  made  it  ortiiochombio; 

fr,  Kararfvet.  ^^■'■ 


OAl-i 
lAl 


119   30' 


116 


US    30 


Mssltelyne  and  v.  lang  state  tiat  the  ciyatala  from  Ttferby  are  somelimes  oblique  in  the  direction 
of  one  diagonal,  and  aonjefimes  in  that  of  the  other;  they  adopt  NordenBkiöld'a  ealculated  resultB. 
Waage,  who  makea  the  form  monoplinic,  enuinersteß  the  planes  0,  J,  i-i,  i-%  1,  -1,  i,  -J,  !-2,  J-i, 
1-i.  His  meaSTirenients  were  made  wifh  the  reflectiye  goniometer,  and  agree  well  with  hia  eal- 
culated results;  which,  in  addition  to  tha  a,boye,  are,  Oa/=:89''  31',  Oa1=111°  29,  0A-1= 
112°  21',  0A-H=!36°  T,  1a -1=136°  10', /A  1  =  108°  8',  /A -1=158°  2'.  "Waage  pointS  OUt  a 
relatiou  in  anglea  to  epidote,  observing  that  the  prismatic  äugle,  116°,  which  is  nearly  Ihat  of 
Boisite,  corresponde  to  f-i  A  J^i  in  epidote  (=115°  32'). 

The  Ttl«rby  eryatala  ciamined  by  v.  Lang  were  partly  altered.  DesdoiEeaux:  found  erystala 
frotn  thia  looallty  part  b,  miiture  of  double  and  singly  refi-actiiig  material,  and  part  wilhout  any 
'    ■    Ä  light    Amvd  the  diversity  of  leaulta  it  Is  Jmpoaaible  to  deoide  which  xs  ths 


The  variaäons  in  Gomposiüon  are 
afford  approsimatcly  tho  formula  B 
and  silioa  being  approiimately  4 :  ; 


1  considerable.  The  Ttterby,  Finbo,  and  Broddbo  gadoliaita 
]  that  of  Hitteröe,  S'  Si',  the  0.  raüo  between  the  baaes 
i  in  eudase.    That  aualyaed  by  Bahr  and  Bunson  has  the 


Analysea:  1,  2,  Berzelias  (Af haudl.,  iv.  148,  389); 
anl  CEfv.  Ak.  Stockh.,  1845,  86);  1,  Berzaliua  (1  c); 
ir  (De  Fosa.  Allanit,  etc.,  Eerohni,  1840,  and  Fe 


-6,  Berlin  (Diaaert  GadoL  Upaal.,  1844, 
Riohardaon  (Thom.  Min.,  i.  410)'  9,  10, 
■.,  lyi,  479);  11.  König  (Ana.  Ch.  Pharm., 


2.  Broddbo       24'16 


45 '93     16-90 
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i.  Yttcrby       25-62     50-00      1-m 


4-44     1-30,    Mg  0-51,  äl  0-48,  \ 
iO'28    0-50,  :Mg  0-n,  äl  0-28,  ! 


:  0-J9,  Na  0-18= 

]00es  Berlin. 

0-21,  Sa  0-20= 


■'  24-85  4-80  51-46 

■.  Kararfret  29'18  2-00  4'I'30 

"  24-65  11-05  45-20 

I.  I-Ettcröe  2S-t8  9-S7  45-61 


'SofLiini 


^64'     16-03  0-46,  Ms,Mn  (r.=99-51  Berlin. 

Ö-24'     13-01  0-50,  Mn,  %  1-11  =  100-97  Berlin. 

3-40  PeS-OO  8-lB,  fitu  1-30,  S  5-20=99-ä3  Beraelius. 
4-G0Fel4-6ä     — ,  S  0-60=100-55  Riohardaou. 

1-81        11-68  0-34,  Sa  4-j5=100-n  Soheerer. 

—      12-13  0-23,  ta  6-Si=5Q-i2  Scheerer. 


■93,06 


■73,  ligO-15,  Sa  0-38,  fl  !■ 
99-31  E 
a-85,  i)  9-SS,  Lo  3-31. 


Of  Berlin'a  analyaeg,  the  firat  two  were  of  tte  glassy  gadolinlte, 

Tiieoiygen  ratio  between  Üie  basea  and  silioa  in  anaL  1  is  1  ;  1-02;  in  2,  1  ;  1;  in  3, 1  :  0-94; 
ind,  1  :  0-94;  in  5,  1  :  O'SB;  in  6,  1  :  0-92;  in  9,  10,  1  :  072.  Connell  oblained,  for  a  spedmen 
labeUed  Pahlun,  Si  21  OO,  Bb  6-00,  ¥e  R-SO,  Y  88-&0,  ße  14-33,  Ca  0-50=98-88  (Eäiah.  N.  Phil, 
J.,  I8S6,  June);  whicb,  taking  the  iron  as  pi-otosvd,  girea  the  ozrgen  ratio  for  A-fSe,  Si, 
i  :  0-93. 

Pyr^  etc. — The  glaasy  Tariety  is  undianged  in  the  closed  tube,  but  if  heated  B.B.  the  aasay 
givca  for  a  moment  a  bright  ÜEit,  aa  if  it  had  tafceö  Are,  swella  up,  oracfcs  open,  and  becomes 
grayish-^reen  in  color  without  fusing.  The  aplintery  rariety  awella  Jnto  cauliflower-like  ramifl- 
catioBs  and  becomes  white,  rarely  glowing-.  With  borai  ^yea  an  Iran  reaciion.  Only  slightiy 
acted  npon  by  ealt  of  phoaphorua.     DBConipoaed  by  muriatic  aoid  with  gelatini^atioru 

Obs.— äadolinite  oocara  prinoipally  in  the  qnarriea  of  Kararfret,  Broddbo,  and  Finbo,  near 
Fatlun  iE  Swuden ;  also  at  Ttterby,  neaj  Stoekholm ;  at  each  place  indistinct^  orystallized,  and 
iii  rounded  mas^a,  whieh  are  ofteo  enoiroled  with  a  yellow  cmst,  and  imbedded  in  coarse-graiaed 
grauite.  At  Kararfvet  cryatals  hava  been  obtained  4  in,  long.  It  haa  also  been  met  with  at 
Disko  in  Grsenland ;  ia  trap  near  Galway,  Ireland ;  imbedded  in  granite  in  Ceylon ;  at  Brerig 
aud  Hitteroe  in  the  aouthem  part  of  Horway,  crystala  aometimss  4  in.  serosa  and  twins  at  tliia 
last  locality. 

Named  after  the  Euaaian  eiLemist,  Prof.  Gadolin. 


283.  M08ANDRITB.    Erdmaim,  Jahreab,,  xxi.  118,  1841. 

Orthoi-hombic  3  JA  Jabout  117°  16',  7a  ■i-i=121°  10' to  120°  40',  «4  A  4-ä 
=139°  40'  to  14P,  /A*-ä=160°  to  161°,*-iA^3=151°  20,  Descl.  Oleav- 
age  :  4-1  perfect,  Orjstala  long  prisms,  usuatlj  flattened  parallel  to  m,  and 
longitudinally  striated.     Also  massive  and  flbroua. 

H.=4,  G.=2'93— 3-03.  Lustre  of  cleavage-face  between  vitreoua 
a.nd  ffreasy,  ot"  other  surfacea  resinous.  Color  readisb-brown,  but  altering 
to  diül  greenißh  or  yellowish-brown.  Sti'eak-powder  pale  yellow  or  gray- 
iah-brown.  Thiii  eplintere  translneent,  brigbt  red  by  transmitted  tigbt. 
Double  refraetion  l'eeble ;  optie-axial  plane  vertieal,  and  normal  to  ^-^ ; 
acute  bisectrix  negative,  and  apparently  at  right  anglcs  to  {-t,  Descl. 
Oomp,— ÄDalysia  bj  Beihu  (Pogg.,  156,  1853) : 


Ti 


ie,La,D 


There  ia  aoma  Stn  with  the  ¥e,  Heckoning  the  ti  with  the  bases,  &s  forming  part  of  a  sosqui- 
oiyd,  as  in  sphene  and  keilhauite,  the  oiygen  ratio  of  the  protoxyda,  BBsquiosyds,  and  silica.  ia 
nearhr  1  ;  2  ;  3,  or  of  baaea  and  aüica  1 ;  1  (preciaely  le-öl  :  15-86),  affording  the  formnla 
(i  R''+^H)''Si'+liS.  Thia,  exeludiug  the  wator,  isBie  formulaof  epidote,  to  whichthe  apecies 
may  be  related. 

Pyjr.,  etc — In  the  doaed  tube  givea  water.  B.B.  fusea  with  intunieseenoe  at  3  to  a  brown 
glaaa.     With  aalt  of  phoaphorua  in  B.F.  gives  a  violot  boad  (titanic  acid)  and  with  borai  in  O.i'. 
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te  may  be  regarded  approiimately  a 
=  116*  16'(MiD.,  L  633), 
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giveB  an  araeth  jBtine  bead  (mai^anese).  Decomposed  by  mnriatio  add,  with  separatioQ  of  ailioa 
and  formatlon  of  a  dark  ted  Solution,  which,  ou  heaöng,  giysa  off  chlorme  aud  bacomea  yellow, 

Obs. — Ocours  at  Breyig,  in  ayanite,  with  leucophanite,  eueolite,  elteolite,  tegiriK,  black  micn 
on  the  island  of  Lammangkäret  near  Breyig,  Nocway.    Eeadily  undergoea  alteralion. 

Desoloizeaur  obaerves  tbflt  mosandrite  may  be  regarded  approiimately  aa  isomorphouB  witli 
zoisite,  in  which  MAi4=15i°  48',  lAl= 

284.  ILVAITE.    Tenite  (fr.  Elba)  Lelihre,  J.  d.  M.,  i 
1811.    Lievrit  Wem,  Hofita.  Mm.,  ü.  a,  316,  1312. 

Orthorhombic.  /A  /— 113°  38',  0  A  l-i=146''  24'  j_ös :  h  :  c=0-66608  : 
1 ;  1'5004.  Observed  planes  :  0 ;  vertical,  J,  i-l,  i-t,  i-2,  t-f,  i-i,  «-3,  ■i-Ä,  i-^  1 ; 
domes,  1-5,  S-l,  ^1,  'A4 ;  pjraraids,  1 ;  in  zone  i-l :  1,  2-2,  3-S,  4-i  ;  in  zoue 
i4:l,  2-S,  3-3. 


^^=^i^ 


0  A  8-?=116°  39' 
0  A  24=138  29 
0  A  1=141  24 
ÖAi-J=167  31 

0  A  2-2=138  29 

1  A  1,  mac.,=139  32 


1  A  1,  brach., =117"  27' 
f5  A  «-S=143  8 
1-«A1-*=H2  49 
i-'i  A  i-S,  brach.,=:106  15 

JA  u=im  34 

7a  •^S-164  45 

j  Btriated  loTseitiidinally.  Cleavage : 
parallel  to  the  longer  diagonal,  indistinct.  Also  colunmar  or 
compact  massive. 

H;=5-5— 6.  G.=3-7— 4-2;  3-994,  fr.  Elba,  Haidinger; 
3-9796,  ib.,  Stromeyer;  3-825-4-061,  ib.,  Leliövre;  3-711, 
fr.  Nassau,  Tobler.  Lnstre  submetallic.  Coloriron-black,or  darkgrayish- 
blaek.  Streak  black,  inclining  to  green  or  brown.  Opaqne.  Practure 
BritÜe. 


Oomp^-0.  ratio,  fl-om  Tobier's  anal  (So.  1),  foc  B,  B,  8i=3  :  2  :  5,  whenoe  (JR'+|B)'Si= 
=ßiIiea3ä-8,  sesqmoijd  of  iron  33*4,  prot  id.  31-5,  lime  12-3=100;  Bcd,  as  the  speeimODS  were 
partly  in  crjstala  (haviag  the  planes  s-ä,  I-j,  I,  1),  'Öiia  may  i>e  the  normal  compositioii  of  tJie  Hpe- 
<äea.    Thia  yariety  is  of  low  specific  gravity,  and  eontains  much  manganeae. 

The  otlier  analyaes  Show  a  defleieney  of  silica  for  a  unisilioate.  In  Rammelsbei^'a  (So.  3)  the 
0.  ratio  forE,S,Si,  fi=l  1-08  :  6-76  :  15-80  :  1-42;  or  forE-l-E,Si,  fi=9  :  8  :  075.  In  anal  2, 
the  last  ratio  ia  1  :  6  :  04,  and  in  Ko.  5,  6  ;  6  ;  0. 

Städeler  found  water  a  constant  ingredleot,  and,  as  it  was  not  espelied  below  ignitioo,  regards 
it  as  baaic.  His  eloaejy-agreeiog  analyaea  give  for  B-l-H,  Si,  S  the  0.  ratio  9:8:1,  and  for  Oa, 
£'e,  £^e,  2  :  4  :  I.  If  Hbebasic,  the  O.  ratio  ofhases  and  silica  is  5  :  4,  which  is  expressed  in  the 
forcjula,  (&•,  K»,  Sf  äi'. 

But  in  viow  of  the  Variation  in  ratio  in  the  aaalysea  of  the  Elba  mineral,  and  its  opacity,  we 
may  reaBonably  infer  Üiat  impurities  are  present  (as  staurotide  esempliflea,  j).  . . . ),  and  that  tlieae 
irapuritiea  are  mainly  hydrated  oiyd  of  iron,  of  the  apecies  göthite,  wMoh  mineral  loaea  ita  watei 
at  a  high  temperatare.  Allowing  for  this  admisture,  all  ilvaite  may  oome  under  the  general  for- 
mula  (fi',  B)'Si*+raS6fi;  with  the  0.  ratio  for  baaea  and  silica  7  :  6,  m  wouldequal  i- 

Analyaea :  1,  Stromeyer  (Unters,,  372) ;  2,  aame  with  t,  Kobell'a  eaümation  of  the  iron  (Sohw. 
J-,  IxiL  IGß) ;  3,  Ramiaelsberg  (Pogg.,  1.  1B7,  340,  Min.  Ch.,  740) ;  4,  5,  Wackernagel  and  Franks 
(Min.  Ch.,  ib.)  ;  6,  Städeler  (J.  pr.  Gh.,  xeis.  70) ;  7,  Tobler  (Ann.  Ch.  Pharm.,  xds.  122) : 


1.  Elba  39-28  0-61  5a'54 

a.    "  a9-2ä  0-61  23-00  ai-so 

5.  "  30-83  22'55  32-40 

4,      "  29-45  25-19  28-60 

6.  "  28-61  21-09  32-71 

7.  Nassau  33-30  22-57  24-03 


Äl       Fe        fe       Sn     Sin  Öa  fi 

—  13-78  l-27=99-07  Stromeyer. 

18-78  l'27=101-43,  Str.,  Kob. 

1-50  12-4t  l-eO=!00-32Eamm. 

0-94  15-49  =100-27  Waokernagel 

1-55  14-47  =99-43  Frauke. 

l-OI  12-73  2-43  =  100-53  Städeler. 

6'73  11-68  1-12=99'47  Tobler. 
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"Wemer  plaeed  Uevriie  in  Hs  syateto  nest  to  epidoto, 

Pyr.,  etc. — B.B.  fuaes  quietly  at  2'5  to  a,  bla(&  mEgnetlc  bead,  "With  tlie  fluxes  reaota  for  iron. 
Some  varieties  give  also  a  reactiott  for  mangBuese.    Gelatiaizes  with  muriatie  a<äd. 

Oba — First  foundou  tlie  Rio  k  Marinii,  and  at  Oape  Calamita,  on  Blbsj  liyM.Leliävre,  iaI802, 
where  it  occurs  in  large  solitary  ocystala,  ancl  aggregated  crystalliiatioos  ia  dolomita  with  pyros- 
one,  etc.  Also  fovmd  at  Fossum  io  Norway ;  \a  Siberia ;  near  Andreaaberg  in  the  Hara ;  at  üie 
miae  of  Temperino  in  Tuscany,  granulär,  in  ümestona  with  aetitiolite ;  near  PradaaBO,  Tyrol,  ia 
granite ;  at  Sclmöeberg  in  Sasony ;  at  Skeen  in  Horway ;  at  Hebron  in  Nassatt ;  at  Kangerdluarauk 
in  Greenland. 

Reported  as  formerly  foand  at  Oumberland,  R.  I.,  in  slender  blaok  ot  browniah-block  orystals, 
traveraing  quarta  aloag  with  magnetite  and  hornblenda;  also  at  Milk  ßow  quarry,  SomarvUle, 

On  oryst.,  Besoloizeaus,  Ann.  d.  IT.,  V.  "riii.  402,  and  his  Mineralogie,  1863,  fhimwbom  the  abovo 
angles  are  taken ;  hia  caloulatioas  were  made  &om  1 A 1  and  1-i  A  l-i.  The  obsarved  angle  /A  / 
was  about  111°.    Also  Hosaanberg,  Min.  ITot,  No.  IIL  1. 

Named  IkwiU:  from  the  Latin  name  of  the  Island  (Elba)  on  which  it  was  foirad ;  Lkuriie  after  its 
discoTeret :  Yenile  (shonld  have  been  Jenite)  in  commemoration  of  tbe  battle  of  Jena,  in  1806. 
The  Germans,  and  later  the  Frenoh,  have  rightly  rejeetad  the  name  yeBÜe,  oa  the  ground  that 
oommemorationa  of  poUtical  hoatility  or  triuraph  are  opposed  to  the  apirit  of  sdencs.  Dasoloi- 
zeauz  adopta  IhxiMe. 

A  boulder  fron»  near  Bytowa,  Oaaada,  aualyzadby  T.  S.  Hunt,  gave  (Logan'a  Eap.,  185S,  1868) 
Si  27-aO— 23-20,  ¥e,  10-80,  Pe  58-52,  Mg  2-B9,  Öa  ö-tS4,  ign.  l-20=99-55  ;  and  is  referred  by  him 
to  lievrite.  It  ia  black,  aubmetaUic,  and  laagnetiü,  with.  two  oblique  deavagea;  H.=B*a ;  G.=: 
4*15~4'iei  and  in  powder  it  galatiniEss  with  acida.  ITie  composition  is  easentially  that  of  fay- 
alile ;  and  the  anbatance,  althongh  stated  to  contala  some  black  mica  and  red  granulär  gamet,  bas 
been  supposed  to  be  »  furnace  slag. 

WekrHie  ia  probably  liavrite,  as  sug^sted  by  Zipaer.  16  is  masai™  grannlar.  H.=G— 6'5. 
G.=3-90.  Analysis  by  Wehrte,  Si  34-6l>,  ?e  42-38,  Stn  0-28,  äl  0-12,  Je  15-18,  CaS-84,Sl-00 
=  100.  B.B.  fuaes  with  difficulty  on  tie  edges.  Imperfabäy  aoluble  in  muriatie  aoid.  From 
Saurraskö,  Hm^ary. 

If  !-|  be  token  as  /  in  lierrite,  the  form  baeomea  rery  nearly  teteagonal,  affording  7A  Jwithin 
halfaminuteof90°,  OAl-i=146°  24',  1-i  a  l-i=113'  49'. 


3SB.  AXINITE.  EspÄoe  de  Schorl  (fr.  Oiaana)  Schnitt,  1781,  de  Lisle's  Crist,  ü.  353,  nSS. 
Sohorl  violet,  Sehorl  tranaparent  leatioulaire  (fr.  Oiasns),  de  Lille,  ib.,  and  J.  de.  Plija.,  3XvL  66, 
11S5.  ThuDjersteln  (fr.  Thum)  WerTt.,  Bergm.  J.,  54,  261,  1788.  Glaaschörl  Blwmenb.,  Hat, 
1791.  Sohorl  violet,  Tanolite,  Ddanieih.,  Seiagr.,  i  287,  1593.  Axinile  E.,  J.  d.  M.,  v.  26d, 
1799,  Tr.,  üi.  1801.     Thumite. 


Triclinic.     Oryetala  usually  bvoad,  and  acute- edged. 


'Makh!gm=:0,P~'l,u=I\a  (iDraehyd.)  :  i  (macrod.)  :  <;=0-49266  : 
0'45113.     Observed  plante,  v,  Rath  : 
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n=0,> 


In  Zone  J',7n,J^',  r='l._ 

"  P,  IS,  jP  ;  h=i-'s,  l^'U,  ß=i-t,  «,  w=/',  D^^'-i,  ■w=i-'S 

"  P,s,P;  «=-3-ä,  8=3-%  a!=l',  ^=24',  e=-3-S,  ^=-5-6 

"  P,n;  d=^-%n=Z-'&. 

"  m  (öj,  y,  v ;  ^=|4',y=l-i',  2/=2-i',  v=i-l,  5=3-'* 

"  «*  (0J  o,w,m;  o=-|-ä,  c=-3-ä,  w=*-'ä,  &=6-'ä,  «— 3-'ä,  ^=f-'ä 

"  ?"  (1'),  d,w,y;  ^=4-  ä,  *=7-'§,  'w=i-'&,  y~'A4' 

With  also  A'=2^'.    Interfacial  angles : 

P  A  7-=134''  45'  P  A  -M^lSö"  31'  M  A  v^UI"  81' 

■  P  A  3=116  M  PA  s=146  42  M  A  Z=164  36 

PAOT(t>)=90  4  _P  A  s^,  ov.  ä,=100  48  rAs=li3  85 

J'  A  ;=151  5  P  Aw,  adj.,=119  31  rA  a!=139  13 

PAe,  adj.,=134  40^  u  A  «=152  3  rA  ■w=115  38 

deavage:  i-l  (v)  qiiite  distinct;  in  other  directions  indiatiiict.  Also 
massive,  mnellar,  laraellte  often  eurved ;  Bometimes  granvdar, 

H.=6-5— 7.  G.=3-271,  Haidinger;  aCorniah  specimen.  Ltietre higbly 
glasey.  Oolor  clove-brown,  plum-bme,  and  pearl-gray  ;  exhibite  trichroism, 
aiiferent  colors,  as  einnämon-brown,  violet-blue,  oMye-green,  being  seen  in 
difEerent  directions.  Streak  imeolored.  Transpai-ent  to  subtranslucent. 
TVactnre  concboidal.  Brittls.  Pji-oelectric,  with  two  ajjes,  the  analogne  (L) 
and  antüogue  (T)  poles  being  situated  as  indicated  in  figure  STö  (G-.Ttose), 
Double  refraetion  strong. 


Oomp.^0.  ratio  for  E,  H,  B,  8i,  1  r  1-8  :  0'5  :  a-l 
wheno«  (RVSi'-l-aE=Si3+4jB'Sl'=(ß',  Jt,  B)*Si=.     Aocoi>d;ng 
Analyaes  :  1,  Hisinger  (Min.  Saiiwoii,,  llO) ;  2,  Wiagmana 
berg  (Po^.,  1,  363) : 


for  ]:t+S+B,  §i,  3>3  :  3-6.  or  1  :  1 1 

-      ■•  E,'(Bi,Ö)'+'iß:8i,B). 

iL  462) ;  3-e,  Rammela- 


Wermland  41'50  — 

Treseburg  45-00  iM 

Dauphiny  43-63  ß-ei 

"  43-46  und. 

Treseburg  43'14  — 

Ural  4a-t2     


16-92 


)-21       1-16     19-9'; 


,o  tlie  O.P.,  and 


Bammelaberg  statea  thttt,  in  the  last  two  analyses,  4*6  of  the  last  eniity  in  eadi  is  not  tc 
an  eetimsto  for  the  boric  seid. 

Pyr.,  etc. — B3,  fusea  rcadily  with  iiitumeseenoe,  impartB  a  pala 
fusea  at  3  to  a  dark  greon  to  black  glaas ;  'with  boi-as  in  O.F.  give 
ganese),  wMch  in  E.F.  becomes  yellow  (iron).  Fnaed  with  a  mixtnre  of  bisnlphate  of  potash  anct 
fluor  OQ  tho  plaünum  loop  colors  Üie  fiame  green  (borio  acid).  Uot  decompoaed  by  acids,  but 
wheD  previonslj  ignited,  gelatiniEes  with  muriaUo  aoid. 

Obs. — Axinite  oconrB  in  implanted  ^assj  oloTe-brown  oijstala,  at  St  Cristophe,  UEar  Bourg 
d'Oisans  in  Dauphiny,  with  albite,  prehnite,  and  quarcz ;  at  Santa  Maria,  Switaeriand ;  at  the  Sil' 
ver  rainaa  of  Kongsberg-,  in  amaUor  oryatala ;  with  bornblends  or  magnetic  iron  in  Nonaark  in 
Sweden ;  in  Gornwall,  of  a  dark  oolor,  at  the  Botalladt  mine,  where  it  also  cccurs  massive,  form- 
ing  a  peouliar  kind  of  rock  with  gamet  and  tourmaliao ;  at  Trewellard,  at  Cam  Silver  near  La- 
morran  crüsk,  and  at  Boscawea  Cliffa  in  St.  Burien ;  ia  DeTonshire,  at  Erent  Tor,  4  m.  north  of 
Tanalock;  at  Thran  near  Ehrenfriederadorf  in  Sasony.  It  occurs  with  gray  cobalt  near  Coquim- 
bo,  Chili,  at  the  mine  La  Buitre ;  at  Phipabra-g,  Maine,  with  yellow  garnot  and  idocraae ;  at  Wales, 
Maine ;  at  Cold  Spring,  N.  T. 

For  recent  artides  oa  cryst,  DesoL  Min.,  i.  S15 ;  Hessenbei^,  Min.  Hot,  Ho.  T.  p.  21,  f.  23 ; 
V.  Eath,  Fogg.,  csxviii,  20,  227.  Figs.  2,  3,  and  the  above  !lat  of  p^nea  and  angles,  ara  frora  v. 
Eath.   Fig.  1  is  from  Eoae  and  Riesa  on  the  Pyroelectricity  of  Aiinite,  Schrift.  Ak.  Berlin,  lii.  87ä. 

Aiinite  admita  of  a  high  poliah,  but  is  dcfläent  ia  dolicacy  of  color. 
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"Well  camed  Irom  ofivn,  an  ose,  in  alluBion  to  the  foim  of  tte  crjatals,    The  name  yomoUle  iB  of 
earlier  dato ;  but  it  means  wiolei-stojw,  aad  vLolet  ia  not  a  characteristie  color  of  tte  mineral. 
Alt, — CryatalB  altorad  to  ohlorite  occiir  on  Dartmooc  in  Davonshico,  Bagland. 

286.  DANBUETTE.    Danburite  Shepiwd,  Am.  J.  Sei,,  xiiv.  131,  1839. 

Tricliiiie.     Approximate  anglea,  PA  11=110°  and  70°,  MaT=54°,  and 
130°,  P  A  T=Ö3°  nearlj,  P  A  e=135°.      Cleavage :  distinct,  parallel  to  M 
and  P,  less  so  parallel  to  T.     Crystals  imbedded,  aud 
often  an  incli  broad.     Also  disseminated  massive,  with-  ^'^^ 

out  regulär  form, 

H.=T.       a=3-95,     Silliman,    Jr.  ;     2-957,    2-9f 
Brasil.     Color  pale  jellow,   whitish.     Lustre  vitreoua, 
Imt  uBually  rather  weak.   Transluecnt  to  eubtranslueent, 
"Very  brittle. 


Comp,— O  ratio  for  %  B,  Si 
Si'=ai]ica  48-9,  borio  add  33-4,  lime 
and  Bruah  (Am.  J.  Soi.,  11.  xvi.  366) ; 


1  :3  r4;0a'  St+B'§i'=(iÖa'+Sß)= 
Analyaes:  1,  2,  Smitli 


2.     48-20 


B 

2'7-13 
21  IS 


22-3! 


uiidet.  0-50 =99-20. 


3  he  admits  (Erai'a  Itineralogy  aimplilleii,  p. 

>ntaiiiiagthe  10  p,  c.  of  alltalios  aaüouüced  by 

oaepacd  stated  (1.  c)  Üiat  Uie  iniceral  liad  8  p.  p. 

u  tlmt  tlie  miaeral  waa  the  ßame  tliat  was  iaTestl- 


Emi  was  tlie  flrst  to  deteet  the  borio  acid,  but  a 
147),  bis  analyBis  was  ineorrect — the  mineral  noteo 
hini,  as  ditecUy  proved  by  Smith  and  Bniah. 
of  watar  witiioat  borie  seid ;  and  yet  it  is  oertai 
gated  by  Smith  aod  Brush. 

Pyr.,  eto. — Tields  oo  walör  \a  the  closed  tube.  B.B.  fuaes  at  3-5  to  a  colorleea  glass,  and 
imparta  agteon  color  to  the  O.F.;  this  is  heightenad  by  moistenii^  the  assay  with  sulphuric  aeid 
befoto  lieating.  Hot  dacomposed  by  muriatic  acid,  but  suödattt$-  attacked  for  the  aoluüon  to 
glve  the  reaütion  of  boric  acid  wiüi  tarraeric  papar.  Whea  previonaly  %nited  galatinizes  with 
muriatic  acid. 

Obs. — Ooours  withorüioclBse  and  oligodaac  in  dolomite  at  Danbury,  Connecticut.  It  has  some 
resemblance  to  ohondrodite  in  color,  lustre,  and  brittleness,  but  is  diatinctly  cleaTahle,  altliough 
the  planes  of  olearage  are  often  irregulär;  it  may  be  readily  raoognized  by  ita  pyrognoatie  cliai'- 


287.  lOLITS.  Spanischer  Lazulith  v.  SehioUheim,  Hoff.  Mag.  Miu.,  i.  169,  1801,  lolith  (fr. 
Spain)  Wem.;  Karst,  (with  desor.),  Tab.,  46,  92,  1808.  loiithe  H.,  TabL,  61,  221,  1809. 
Dichroit  Gordier,  J.  d.  M.,  sxv.  129,  1809,  J.  de  Pliys.,  liviii.  298,  1809,  Stoinheilito  GaMm, 
Mem.  Ac  St.  Pet.,  vi.  565.  Pcliom  (fr.  Bodanmaia)  Werrt.,  Hoffm.  Min.,  ir.  b,  IIT,  1817. 
Oordierita  Imcos,  Tabl,,  ii.  219,  1813;  K,  Tr.,  iii  5,  1822.  Hard  I'ahlunit,  luchaaaphir, 
Wasser.'SapIiir  in  Germ.,  Saphir  d'eau  in  I'r.,  of  Ceylon  Jeviel/ry. 

Orthorhombie,    In  stout  prifims  ofteu  hesagonal.    i"A  Z=119°  10'  and  60"* 
50',  Ö  A  l-i=150°  49',     Observed  planes:  0;  vertical, 
/,  i-l,  i-l,  «-S  ;  domes,  f^,  1-?,  24;  pyramida,  J,  ^,  1,  3-S.  ^^^ 

0  A  1=132°  12',  0  A  1=150"  T,  Ja  *-3=150°,  i4  A  i-S 
=150°  25',  i-&  A  *-3=120''  50'.     Cleavage  :  i4  distinct ;  [ 
i-*  and  0  indistinet.    CrystaJs  often  transversely  divided 
or  foliated  parallel  with  0.      Twtns :  composition-faee  j  i  ü 
I.    Älao  massive,  compact.  l 

H,=7-7-5,      G.=:2-ö6-2-67;    2-5969,    Greenland,  I    ^ 
Stromeyer;  2-65—2-6643,  Haddam,  Thomson;  Osteotli-  ^— 
laiid   2-64,   Südenaanland   2-61,   Schütz ;   2-605,   Slurainka,   Kokscharof, 
Lustre  vitreous.     Color  vai'iouä  shades  of  blue,  light  or  dark,  emoky-blue  ; 
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pleochroic,  being  often  deep  blue  along  the  vertical  asis,  and  brownieh- 
yellow  or  yellowish-gray  perpendicidar  to  it.  Streak  imcolored.  Trtma- 
parent — traneluccnt.  Ji-acturo  subeonelioidal.  Double  rcfractioii  feebie ; 
bisectrix  negative,  normal  to  0. 


Comp.— 0.  r£ 

umiscertained,  aj 
seaquioiyda.    " 


0  for  biises  aad  alliea  4  :  5  or  1  :  1 J.    Tlie  etate  of  Oxydation  of  the  ir 

1  hencB  thera  ia  uncect^ty  aa  to  tlio  pcoportion.  between  tlie  protqsytla  and 
stio  uaually  deduced  for  it,  S,  Si  ia  1  ;  "     "      ■"■-  -  - •-  «  -ft  ^.^  .  -htt.. 


whiöli  oortesponds  to  tliia  ratio,  =,  if  Älg 
protowd  of  iron,  7-9=H)0. 

Analyaes;  1-S,  Sliomeyer  (Unters.,  32: 
(Po^.,  liviiL  319) ;  7,  Herraami  (Eoksck 
431);  9,  Eonadorff  (Scliw.  J.,  xxsiv.  S69); 
278);  12,  0.  T.  Jackaon  (Thia  Min.,  1844,  406,  G.  Eep.  S.  H^p^  184). 


The  fotrnula  2  &  Si+S,'  £ 


12. 


Si 

äl 

«■e 

Jla 

% 

.  Bodenmaia 

48-35 

31-71 

8-32 

0-33 

10-16 

.  Greenland 

49'IT 

33-11 

4-34 

0-04 

.  Fahlun 

10-85 

43-6 

30-5 

10-7 

0-1 

8-2 

.  SüdeimanJand     49-7 

32-0 

6-0 

0-1 

9-B 

3.  Krageröe 

(f)50-M 

32-95 

12-76 

.  Mursinka 

50-65 

30-26 

4-10 

0-60 

11-09 

i.  Bnland 

48-54 

31-73 

B-63  Hl 

0-71) 

11-30 

9. 

6-00 

003 

20-46 

3. 

48-9 

80-9 

lT-2 

l.  Haddam,  a 

49-82 

28-72 

ll'äS 

8-64 

a.  Unity,  Me. 

48-11 

S2-50 

7'92 

0-28 

10-14 

:£'e=2  : 1,  Silica  49-4,  alnmiua  339,  magnesia  3' 


,  Schätz  (Po^.,  liv.  665);  6,  i 

iL  267);  8,  Sn-omeyor  (Untersuch.,  329, 

"  gg.,  liv.  566);  II,  Tbomäon  (Min,,  i, 


0-59=99-46  Stromeyer. 

!-20=89-31  Stromeyer. 

1-66,  Sn  0-68=99-87  Stromeyer. 

1-5,  undec.  0-2=100-3  Schütz. 

2-1,  undeo.  0-6=100-6  Schlitz. 

1-02,  Pe  1-07—99-36  Soheerer. 
.  2-66,  Li  0-84=100  Hermann, 
.    1-09=99-65  Stcomeyer. 

l-75  =  100-06Bonsdc.rE'. 

1-9,  undec.  1-8  =  101'1  Schütz. 

=10030  Thomson. 

.    0-50=99-49  Jaekaoa 


Pyr.,  etc. — B.B.  loaea  trsmsparenüy  and  fases  at  5^5-5.  Only  partialy  decomposeiJ  ijy  acida. 
Deeomposed  on.  fusion  with  alkaline  carbonates. 

Obs. — loüte  occura  ia  giauita,  gueiss,  horublendie,  chlorlte  and  talcoae  aehiat,  and  allied  rooka, 
witii  quartü,  orlhodaae  or  albite,  tomroalina,  homblende,  andalusite,  and  aotnetimea  beryL  Also 
ratolyin  voloanic  roolta. 

At  Bodenmais,  BaTaria,  it  is  met  with  in  granlte,  in  crystala,  along  with  pyrrhotina,  blende, 
ehalcopyrite ;  the  vanety  is  the  peliam  of  Werner,  named  from  tüw;  ia  alluaion  to  ita  smoliy  Hue 
eolor.  It  occuTB  in  quartz  at  Ujordlersoak  in  Greenlamd ;  in  granile  at  Cape  de  Gata,  in  Spaiu ; 
at  KragerÖB  in  Norway ;  OrijeriVi,  in  Finland  (siemheiUie) ;  Tunaberg,  in  Sweden ;  Finspaong  in 
Ostgothland ;  Bcunhult  in  Sudermanland ;  Fahlun  Qiay-d  faJiluniie) ;  Lake  Laach,  with  aanidin ; 
at  Oampiglia  Maritima,  Tuaeany,  ia  a  trachytio  rock,  eontoining  also  mica,  quarta,  and  aanidin, 
Ceylon  afforda  a  transparent  varlety,  in  smaLI  rolled  masses  of  an  intenae  blue  eolor,  the  sappÄM-e 
d'eau  of  jewellers. 

At  Haddam,  Conn.,  a8B0<äated  with  tourmaline  in  a  grauitio  yein  in  gnelaa  ;  aparingly  at  the 
chrysoberyl  locality,  in  an  altered  ot  faMunite  couditiou ;  abundaut  in  quarla  with  garnet  and 
jellowish-green  feldspar,  cear  the  Uorwieh  and  Woroeater  Eailway,  between  the  Shetuoket  and 
Quinnebang,  wliere  the  gneisa  has  beeu  quarcied  foc  the  road.  At  Brimfleld,  Masa.,  on  Üie  road 
leading  to  Warren,  near  Sara  Patrick's  with  adtilaria,  in  gneiss ;  also  good  at  Eichmond,  IT.  H., 
in  taloose  rock,  along  with  anthophytlite. 

lolite  is  ocoasionai^  employed  as  an  omamental  stone,  aad  whes  cut  eshibita  ditferent  colora 
in  diß^reut  dlrections. 

Najned Jöiife  from  loa,  iro^B^andÜfot,  jtoie;-Z>Jcftri)ite,&omit3  dichroism;  Cordieräe,  aflerCordier, 
the  geblogist,  wiio  flrst  studied  the  cryatal  of  tbe  speeies ;  SieMi^Ule  bj  Gadolin  after  Mr.  SteinheiL 
Lucas  and  Haüy,  who  adopt  cordierile,  rejected  lie  earlier  names  iaUie  aad  rficÄmfe  becanse  Üie 
former  is  not  alwa^  applicable,  and  the  latter  is  eqnallj  applicable  to  varioua  other  stoues.  I^ 
doffi,  pyroaem,  and  a  midütude  of  other  names,  if  jadged  by  the  aame  code,  would  be  found  to  Iiave 
no  better  Claim  to  recognitlon. 

Alt. — The  alteration  of  iolite  takes  place  so  readilyby  ordinary  exposure,  that  the  mineral  is  moat 
commonly  found  in  an  altered  State,  or  enclosed  ia  the  altered  iolilö.  This  change  may  be  s  sim- 
ple hydration  (JaMvssiie,  etc.) ;  or  a  removal  of  part  of  the  protoxyd  baaea  by  oarbonic  add ;  or 
tiie  mtroductiou  of  oxyid  of  iron ;  or  of  alkaliea,  forming  pinite  and  mica,  TIib  first  atep  m  the 
chuige  consists  in  a  diviaion  of  the  prisms  of  tolite  into  platea  parallel  to  the  baae,  and  a  pearly 
foliation  of  the  aurfeces  of  theso  plaias ;  with  a  change  of  cokir  to  grayish.^i;reen  and  greenish- 
gray,  and  sometimea  browmah-gray.  Ab  the  alteiadon  proceeds,  the  ^Uation  beoomes  more  com- 
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plete ;,  afterward  it  raay  be  lost.  Tlie  miueral  in  this  allered  eonäitioa  haa  raany  names  r  as 
hydrom  Mite,  pmte,  aUaspäHe,  faMiinäe,  bonsdorßlt,  esumtltiiä,  chtorophyUUe,  gigantoHie,  praseotiie, 
aspa^iolile.  Pinite,  as  far  as  it  is  altered  iolite,  inoludea  properiy  tha  alkaliae  kinds.  Fahlunite  and 
the  following,  esoeptiag  ttia  last,  oorrespODd  to  ioUte  +  aq.  In  most  casBa  if  the  water  of  tlie 
oltered  iolite  be  included  with  the  baaes,  the  Oiygon  ratio  hetween  the  baaea  and  sillca  beoomea 
1:1;  it  saems,  therefore,  quite  probable  that  tha  atrong  tendenej  of  iolile  to  täte  up. water  ia 
owiag  to  l!ie  laot  Üiat  its  aiiioa  (whose  amoimt  of  oxygen  esceads  that  of  the  baaes  by  one-fourth) 
is  not  saturated  with  baaes.  Eegarding  tlie  water  of  the  altered  mineral  aa  ba^e.  esmarkife,  chh- 
rophyMe,  gigantoUte,  and  praseoUk  mül  have  tbo  formula  (R^,  K)  Si ;  and  ßMa^le  and  boasdorßle, 
containing  twica  as  muoh  water  aa  tlie  precoding,  would  have  the  formnla  (ß",  ß)  §i  +  S.  If " 
1  :  3  :  5  :  0  be  the  oxygen  ratio  for  ß,  S,  Si,  fi  in  iolite,  1:3:5:1  will  be  the  ratio  for  esmar- 
kile,  eto.,  and  1  ;  3  :  6  ;  2,  for  fahbmüe,  atc  TFfflssÜe,  iberile,  Auromfe  are  names  of  other  min- 
crala  auppoaed  to  he  altered  iolite. 

Por  the  distinguishing  eharaeters  and  analyses  of  the   different  kinda  of  alterod  iolite,  ses 
PiNiTB,  Fahldnite,  and  OATispiLiTE,  under  lifDKOwa  Silicates. 


MICA  GROUP. 

The  minerala  of  tlie  Mica  gronp  are  alike  in  having  (1)  the  priBmatic 
angle  120°;  {2)emiiiently  perfect  basal  cleavage, affording  readQyverjthin, 
tough,  lamiiife ;  (3)  potash  almoat  invariably  among  the  protoxyd  bas^ 
s.i\i  älumina  among  the  sesqnioxyd ;  (4)  the  crystallization  either  hexa- 
gonal  or  orthorhomBie,  and  therefore  the  optie  axis,  or  optie-äxial  plane,  at 
righfc  angies  to  the  cleavage  eiirface. 

Soda  JB  Bparinglypresent  in  aome  micas,  and  ia  charaoteriatic  of  the  hydcoua  apeeiea  pare^onito 
(p.  ).  Lithia,  rubidiß,  and  laesia  ooour  in  lepidolite.  Fiuotlne  is  oftea  preaent,  probably  re- 
plaoing  oiygOD.  Titanium.  is  found  sparingiy  in  several  klnda,  and  is  a  prominent  ingradient  of 
One  apecies,  aatrophyllite.  It  ia  usuaLy  regarled  as  in  the  atate  of  tilanic  add  replacii^  siliea ; 
but,  for  reasons  elsewhere  giTon,  it  is  here  made  basio. 

1.   0.  ratio  for  bases  and  älica  1  ;  1. 

2S8.  Phlogopitb.  (1)  Containa  magnosia,  with  little  oi 
for  E,  E  between  2  :  1  and  6  :  3.  (3)  Optio-asial  angle 
tered,  elastic. 

289.  BiOTUE.  (1)  Contains  magnesia  and  iron,  wilh  mnoli  alumina.  (2)  0.  ratio  for  K,  ß  about 
1  :  1  {rarely  1  :  lij  or  1  :  2.)  (3)  Öpfieally  uniasial,  but  often  sl^tly  biaaial  thtoiigh  irregularity. 
(i)  Folia  tough  and  elastia 

290.  Lepidomblabh.  (1)  Contains  much  iron  and  httle  magneaia,  with  much  of  tte  aluraina 
raplaced  by  seaquioxyd  of  iron.  (3)  0.  ratio  for  B,  S  aboiit  1  ;  3.  (3)  OpticiJly  like  biotite.  (4) 
Folia  hrittle,  hardly  at  all  elastic. 

291.  AbkitB;  lepidomelaae  iiuring  the  0.  ratio  for  ft,  S— 1  ;  2. 

293.  AaiEOPffifLLiTB.  (1)  Containa  mueh  titanium,  ziroonium,  etc.,  with  little  alumma.  f  2)  0. 
ratio  for  ß,  K  between  2  :  1  and  6  ;  3,  nearly  as  in  phlogoplte.  (3)  Optic-axial  angle  enKeeding 
90°.    (4)  Tolia  brittle,  but  ai^htiy  elastic, 

2    0.  mtio  fi»"  lmse$  and  sSka  1  :  IJ  to  1  ;  3, 

293.  MuscovTTB.  (1)  Contains  potash  almoat  alone  among  protojcyds,  with  ao  m^nesia,  or 
rarely  a  little;  and  alumlna  aa  the  principal  aoaqniosyd.  (2j  0.  ratio  for  ß,  H  1  :  6  to  1  :  12,  and 
for  it+ß,  Si  010305  1  :  li'  (3)  Optic-osiEl  angle  40°  —15'.  (i)  Polia  tough,  elastio,  escept  in 
seine  hydroua  or  altered  kinda. 

294.  LBPn)Oi.iTB.  (1)  Cfontains  lithia,  nibidia,  and  Kesia,  with  potash  aa  the  prindpal  protoxyd, 
and  with  alumina  as  the  prinoipal  seaquiosyd.  (a)  0.  ratio  for  it+S,  Siraostly  1  :  ij-.  (3)0ptic- 
aiial  divergencB  70° — 18  . 

295.  Cryophyllith.  (1)  Same  conatituenta  aa  lepidolite.  (2)  0.  ratio  for  fi+E,  Si=I  :  2.  (3) 
Optic-aslal  angle  50°— 60°.    (4)  PoUa  tough,  elastic 

The  spaoies  of  the  Mioa  group  graduate  into  the  hydroua  mioas  of  the  Margarodite  group  (p. 
) ;  and  through  theae  they  also  approacli  the  foliated  speoies  of  the  Tale  and  Chlorite  groups, 
oapeeially  the  latler. 

The  mieas  were  regardcd  aa  of  one  spedoa  untU  1792,  whoa  lepidolite  was  made  diatinet.  The 
earlier  syttonyniy  theiefore  may  be  conveniently  gireu  hare. 
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Hiny  probably  inoluded  tho  minaral  miia  with  Üie  ZopisgwcwJiirts  (sKxvL  45)  or  S^etiile;  and 
the  ahavings  or  ficsles  of  Lapis  specalaris  strown  over  the  "Oircua  Maximua, "  to  prcdiioe  an 
Bgreaablo  wMteceaa,  wore  probably  Üioae  of  a  soft  silTety  miea  aehist.  His  Hammockrysos  also 
(xxxTÜ.  13,  named  from  ifi/oi,  sand,  xt^'^^i  gold)  waa  probably  sand  from  a  yeUowiali  mica  schist, 
■whieh  abounda  by  the  road-side  in  maoy  mica-aotiist  cf^ions.  An;rieola  apeaks  of  the  deeeptire 
character  of  this  ailvery  and  golden  dual,  aa  cited  below.  This  ailyery  and  golden  mica  in  scalea 
ia  the  Ctof-sütw  and  Ca(-gotd  of  mediEBTal  Enrope.  Tha  following  ia  tbe  synonymy  of  the  mineral 
since  tbe  time  of  Pliuy : 

Mica,  Anunochryaos,  colore  argento  ita  aimile  Sit,  iit  paeroa  et  remm  metallieamm  imparitos 
dedpere  poaait,  Qerm,  GMmmer,  Katzen-Silber,  Agric,  Poss.,  S54, 445,  Interpr.,  466,  1546.  8peeu- 
laris  lapia  adniterinus  flexilia  aeiangulirum  Oapdier,  Prodr.  Cryat,  26,  1123.  Wien  [Tale  not 
inclnded],  Tltram  Mnapovitioum,  V.  Ruthen! ticum,  Skiramer,  Tar.  alba  (Kattälver),  flaTa  (Katt- 
gull),  rubra,  viridis  [Chlorite  fr.  Sablbei^],  nigra,  aquamoaa,  radians,  fiuctaans,  hemispherica) 
WoU.,  Min.,  129,  131,  174*?.  Miua  pL  [rest  Tale,  Chlorite],  Verre  de  MoBcoyie,  ete.,  ^.  IVi.  Wgü., 
i.  241,  1753.  Mica,  Glimmer,  Titrum  Muaeovitioum  (in  plates),  Mica  squamoaa  (in  scalea)  Qronst., 
Min.,  88,  nBB.  lainglasa  (in  lai^  platea),  GHimmer  or  Mica  (in  amaU  scalea)  pt.  (rest  Tale, 
Chlorite)  Mül,  PosSt  10,  13,  1711.    Glimmer  [Ohlorit«  and  Tale  exeluded]  Wem.,  Bergm.  J.,  37, 


The  wörd  mica  haa  been  aaid  t 
applied  especially  to  tbe  raineral : 
Bigüifjing  (like  ßie  Germau  name 


I  oome  from  the  Latin  mica,  a  cmmb  or  grain,  aa  it  was  formerly 
1  acales,  It  ia  usaalLy  derived,  however,  ftuna  the  LaUn  micwre, 
Qüimnfr)  ia  shiae. 


2G8.  FHIiOGOPmi.    Magneaia-Mica  pt    Rhombic  Mlea.     Ehombenglimi 
(fr.  Äntwerp,  U.  T.)  BreiBi.,  Handb-,  308,  1841. 

Orthorhombie.      /a/=120°,  and  habit  hexagonal.      Prisms  ■ 

oblong  eix-sided  prisuis,  more  or 
^^^  leas  tapering,  with  irregulai-  sides  ; 

rarely,  wlien  Bmall,  with  polished 
lateral  planes.  Cleavage  basal, 
bighlj  eminent.  Not  known  in 
compact  massive  forms. 

H.  =  2-5-3.  G.  =  2-T8-2-85. 
Lustre  pearly,  often  sabmetallie,  on 
cleavage  samee.  Color  yellowish- 
brown  to  brownieh-red,  with  often 
Bomething  of  a  copper-like  reflec- 
tion;  also  pale  brownish-yeUow, 
green,  white,  colorle^.  Transpar- 
ent to  tranelucent  in  thin  folia. 
Thin  laminse  tough  and  elaetic. 
Optical-axial  divergence  3° — 20°, 
rarely  less  tlian  5°  ;  in  fig,  ■  282, 
which  represents  the  optical  charaetcr  of  the  mica  of  Natural  Bridge,  15°. 

Comp. — Moatly  (^fe'+^S)'SI'l  thebasea  inolude  magneaiaandlittle  oraoiron.    Poaaibly 
for  all  (§  B'+i  K)'  §i',  as  in  anal,  by  Eianmelsbei^.    Phbfpxjpite  ia  a  tiue  Magnesia  miea. 

Atialyaes:  1,  Meiszendorff  (Pogg.,  lyiü.  16t);  3-4,  Orafre  (Am.  J.  ScL,  II.  x.  896);  5,  Ram- 
■  ■     g(Z8.  G-,  xLv.76S);  6,  Sraiibere(Ak.  H.  Stockh.,  1839,  116);  7,  Deleaae  (Bull  G.  Fr., 
äl)|  8,  id.  (Ann.  d.  M.,  ■"■  -  ='"^-  "  "  ■" =- 't,-^_.    ,^  ,,.-.,. 


Aotwerp. 


9,  0.  Bromeia  (Pog^.,  It.  112) : 


§i         äl 


%     Ca 


£        fi 


4-2i)=:I01  Grawe. 
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3.  Edwards,  H.  T.    dO-as  16'45 

4.  "  40-3«   16-08 

5.  Gouverneur  4! -98  IS'47 


UMISILIOATKS. 


t'e    Slu     %      Ca    S"a      K      S 


30'2r5 4-59 

2-13  0-55  27-12  0-34     ir. 


-43  Grawe. 

■07   2-6B=9fl-80  Grawe, 

■37  0-80  2-9S=93-86Eamm. 

■03  3-17  0-e3,UgO-38,CaO-10 

=99-ifi  Sranberg. 

11  1-51  0-33=99-97  Dalesse. 

-06,  Li  O-a2  =  98-04 


3  1-63  1-38    7-9* 

iJele 
3  0-76  0-Se  13-16  2'30    =100-47  Bro 


9,  Horrohenberg,  br.  43-89     6'09  S'elO'69 

'  InduaeB  5-03  of  Fe'  O'-         ''  Beckoncd  aa  1-C7  Mn"  O'- 

The  Sala  niioa  of  Fo.  6  haa  not  been  esarained  opücally ;  jet,  as  it  agrees  neariy  in  atomio 
proportiona  with  pUogopite,  it  appeara  to  belong  here.  It  was  dark  gceon  la  color,  bqcI  ioelastio, 
and  is  called  dhlorite  by  Sranberg ;  ths  analysis  ia  liere  cited  from  the  oripual  paper  by  Svanbei^. 
Crawe's  analyses  afford  Ihe  O.  ratio  1-77  :  1  ;  2-69=7  :  4  :  11,  and  MeiteendorfTa  nearly  tho  same. 
The  Ellico-fluoridB  in  Üie  former  are  about  ä4,  and  in  the  fetter  ^.  G.  of  No.  5,  2-81,  Eamniels- 
berg.  Analysis  7,  by  Delesse,  afforde  the  0.  ratio  3:3:5;  and  8,  abont  4J  :  3  :  9.  The  lattcr 
mica  ia  a  browE  oc  greeniah  fcind  from  the  rock  called  by  Delesae,  Minetta,  occurring  at  Ser- 
vance  in  tha  Voagea ;  the  ratio  may  becoine  that  of  biotite  wheii  the  atate  of  Oxydation  of  tho 
iron  is  ascertEÜned ;  G.=3-e42.     No.  9  gives  the  ralio  12^  :  6  :  32i ;  it  is  iVom  near  L.  Laach. 

Pyr-,  etc. — In  the  doaed  tube  gives  alitüe  water.  Sonievarietieagivetliereaction  for  fluorine 
in  the  open  tube,  wMle  most  g-ivo  Üttle  or  no  reaction  for  iron  with  the  fluxea.  B.B.  whitens  and 
fuees  on  the  thin  edges.     Completely  deoomposel  by  salphuria  acid,  loaving  the  siüca  in  tliin 


espeeiallj   characterisüo  of  aerpenüne,   and  <  _ 
dolomite. 

Ooours  in  limestone  in  the  Voeges  (anal.  1,  S).  Ineludoa  probably  the  mioa  found  in  limestone 
at  Alt-KemnitE,  near  Hirfidlberg ;  that  of  Baritti,  Brasil,  of  a  golden-yellow  oolor,  having  the 
opüoal  anglo  6°  30'  and  parallel  to  the  ehorter  di^onal  (Graüich);  and  a  brown  mica  from  lime- 
stone of  Upper  Hungary,  affording  GraQieh  the  angle  4° — 5°. 

Oeeurs  at  the  foUowing  localitiea  ic  the  U.  States ;  apecimena  from  which  afforded  the  optioal 
angles  anneied,  all  meaanred  by  B.  SiHimau,  Jr.  (Am.  J.  ScIt  IL  s..  372),  excepting  one  by  Blaka 
(ib.,xü.e): 

1.  Pope's  Mais,  St.  Iiawrence  Co.,  N".  T.,  gUisay  transparent 
3.  Edwards,  N,  T.,  rieh  reddish  brown 

3.  St,  Lawrence  Oo.,7  F.  T.,  yellowish 

4.  Vrooman's  Lake,  K.  T.,  in  long  crystals  of  a  yellow  color 
6.  Edwards,  H".  Y.,  rieh  yellowish-brown  oolor 

6.  Warwick,  Orange  Co.,  N.  T.,  in  Ihneatone,  yellowish 

7.  Falls  of  the  Grand  Calumet,  Canada,  yellowish-green  orystala  many 

inchea  loi^ 

8.  Popa'ä  Milla,  St,  Lawrence  Co.,  N.  T.,  large  eryatals,  fine  yellowiah- 

9.  Edwards,  K  T. ;  3d  apaeimen,  yellowiah-hrown 

10.  Church's  fcnUs,  Roaaie,  N.  T.,  resembles  the  Pope'a  Jfilla 

11.  Near  Skinner's  Bridge,  Roasie,  H.  T,,  ailvery-yollow  mica 

12.  Cariiale,  Mass,  ridi yeCowiah-hrown 

13.  Eoasie,  N.  Y.,  near  Mrs.  Story's,  light  yellowish 

14.  Pope'a  lülla,  St.  Lawrence  Co.,  brownish-yellow  hesagonal  crystal 

15.  natural  Bridge,  Jefferson  Co.,  N.  Y.,  rieh  yellow;  aaaodated  with  Ser- 

pentine ;  Same  aa  analyzed  hy  MoitzendorlT 

15.  hiä.,  ih.,  ih.,  anoüier  speoimen  , 

16.  Edwards,  N.  Y.,  white  silvery,  curvoii  crystalB 

17.  Vieiailry  of  Eossie,  N.  Y.,  rieh  yellow-hrowu ;  probably  the  same  as 

Gouverneur 

18.  Esaei,  N.  Y.,  in  limeatona,  deep  rieh  brown  color 

19.  Upper  Ottawa,  Canada,  reddJsh-yellow,  transparent 

20.  Moriah,  EssBi  Co.,  H.  T.,  very  dark  smoky  red  Est'd 
31.  SomerTÜle,  N.  Y.,  faint  browniah 
22.  Burgoaa,  Canada  West,  bronay,  almoat  metallic,  semi-tranaparent  if 

thin;  opaq.uc  in  platoaalino  thick;  alightlyeiaatioonly;  found  with 
apatite  in  saadslcue 


.ccy  Google 


804  OXYGEN   COMPOUNDS, 

23.  I^anklin,  N".  X,  brODzy-yellow  About  14°  E.  S. 

24  BurgesB,  Canada  West,  whitish-yellow  About  10  " 

2B.  Fine,  St.  Lawranoe  Co.,  N.  T.,  very  dark  olive-brown  Est'd  10—12  " 

26.  Amity,  H".  T.,  opaque  Bilvery  white  10—13  " 

21.  Warwick,  Pa.,  browciali  olive-green  About  10  Blake, 

PUogopite  oceurs  alao  at  GowTerneur,  N.  Y.,  of  a  bromniah  copper-red ;  at  Sterling  Mino,  Mor- 
ris Co.,  N.  J.,  rieh.  jeUowish-brown,  incÜDing  to  red,  in  limeatono ;  at  Suckasunny  mine,  N.  J., 
deep  oiivs-browa,  iDcHaing  to  yellow,  in limastone i  Newton,  H.  J.,  yelow,  in  limestone;  lock- 
wood,  Süsses  Co.,  N.  J.,  deep  olive-brown,  like  the  mioa  of  Fice,  N.  T.,  in  limestone;  at  St.  Je- 
rorne,  Canada,  reddisli-coppery.  The  ciyatals  at  Clarke's  Hill,  St.  lawrenee  Co.,  are  very  large, 
sometimea  neariy  two  fest  long;  fig.  281  represents  one  io  tte  oabinet  of  W.  "W.  Jefferia,  wbioh 
is  20  in.  long,  4  in,  liiick  at  top,  and  Si  in.  at  oentre,  and  we^hs  51+  pounda.  SenarmouG  found 
one  deep  botUe-greea  mica  of  untaown  locaiity  having  Iha  äugle  1 D  . 

Wamed  from  0Aoyiuinl(,  ßre-like,  in  allusion  to  the  oolor. 

Alt. — The  phlogopiteB  are  quite  liable  to  ohange,  loaing  their  ehiBÖcHy,  becoming  pearly  in 
lustre,  with  oÜen  brownish  spota,  as  if  from  the  hydration  of  the  oxyd  of  iron.  In  soioe  oases 
an  alteration  to  steatite  and  Serpentine  has  beeo  obserred.  A  sernentine  pseudomorph  after  phlog- 
opite  from  Somerville,  St.  Lawrence  Ca,  N.  Y.,  afforded  Lewiastein  (ZS.  Ch.  Phann.,  JSOO,  15) 
Si  41-24,  3tl2-32,  Mg  33-23,  &e  I'IO,  Sa  0-67,  K  0-5T,  fi  14-87  =  100. 

289.  BIOTITB.  Magnesia-Mica  pt.,  HexagonaJ  Mica,  Fniaiial  Mica.  Astrites  merosenna 
(fr.  ¥esur.>  Break,  Haiidb^  383,  1841.  Itubellftn=AHtritea  trappicua,  B-eilh.,  ib.  379.  Biotit 
Saiism.,  Handb^  671,  1847.  Ehombenglimnjer  (&.  Greenwood  Furnace)  Esrmgolt,  Pogg.,  Isxüi. 
661. 

Hexagonal.  .ff  Aj?=63°  57',  eiystals  fr.  Tesuvius,  Hessenberg;  a= 
■i'911126.  Habit  often  monoelinic.  Observed  planes :  0;  rhombohedrons, 
^■>  li  -i-;  pi-isin,  i-% ;  pyramids,  |-2,  |-2,  |-3,  1-2,  |-2,  2-2,  |-2,  -|-2,  4-2 ; 
|-i?  the  form  fr.  Grcenwood  !Fiima<!e,  the  rest  fr.  Ycsuvian  ci'jatals, 

0  A  Ä:=iOO°  0  A  f  3=98='  41' 

0  A  4-2=121  35'  0  A  2-2=95  49 

ÖA|-2=10fi59  (?A4-2=92  55 

OM  2=101  30i  0  A  1=113  47 

Prisma  eommonly  tabular.  Cleavage ;  basal 
highly  eminent.  Often  in  dissemmated  scales, 
sometimüs  in  massive  aggregations  of  eleavable 
Bcalea. 

H.=2'5— 3.  G.=2-7— 34.  Lu&tre  splendent,  and  more  or  le^  pearly 
on  a  cleavage  snrface,  and  sometimes  snbmetallio  wben  black ;  lateral  sur- 
faces  vitreous  when  smooth  and  shining.  Colors  usually  green  to  black, 
often  deep  blaek  in  thiek  crystala,  and  sometimea  even  in  thin  laminte,  im- 
leas  the  laminse  are  very  thin ;  such  thin  laminEe  green,  blood-red,  or  brown 
by  tranamitted  light ;  rarely  white.  Streak  uncolored.  Transparent  to 
opaqne.  OptieaUy  uniaxial.  Sometimea  biaxial  with  slight  axial  divcr- 
gence,  from  exeeptional  irregularities,  bnt  tlie  angle  not  exceeding  6°  and 
aeidom  1°. 

Comp.,  Var.— Biotito  ia  a  magneBia-iron  mica,  part  of  the  alumina  bein^  replaoed  hy  sesqra- 
osyd  of  iron,  aad  protoayd  of  iron  and  magneaia  eiisting  among  the  protosyd  baaes.  Black  is  the 
prevailmg  eolor,  but  brown  to  white  also  oecur.  The  reBults  of  anal3'ae3  vary  mach,  and  for  the 
reason  already  atated — tlie  uon-determmation,  in  most  cases,  of  the  degree  of  Oxydation  of  the 
iton ;  and  thö  eiact  atomic  ratio  for  the  speuies  and  ita  limits  of  Variation  are  therefore  not  pre- 
eisely  underatood.  The  O.  ratio,  which  appears  to  be  dominant,  ia  1  :  1  :  2,  giriug  the  formnla 
(■lÄ"-i-^K)''Si°,  wbioh  is  the  formula  of  garnet.    In  some  casea  the  ratio  ia  apparenüy  near 
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1  :  Ij  ;  2i  and  1:3:3;  and  Ihrougli  specäea  oontdniug  muc-h  iron  it  passea  to  mioaa  of  tho 
speoiea  »nnite  and  iepidomelaiie. 

Tbe  analyaes  below  me  arranged  in  two  diyfaions;  (A)  having  the  0.  ratio  approiimatelr  ]  : 
1  :  2 ;  (B)  having  other  yarious  ratioa. 

Analj-ses:  A.  J,  y.  KobeU  {Knstn,  Aroh.  Sat,  xii.  29);  2,  3,  Bmith  &  Brush  (Am.  J.  M.,  IL 
xvi.  45) ;  4,  v.  Hauer  {Ber.  Ak.  Wien,  sii.  435) ;  B,  Smith  &  Bniah  (L  o.) ;  e,  J.  L.  Smith  {Am.  J. 
Sei.,  IL  slii.  91);  7,  v.  KobeU  (L  a);  8,  v.  KobeU  (J.  pr.  Oh.,  mvi.  309):  9,  Bromeis  (Pogg.,  It. 
ÜB);  10,  Ohoduef  (Po^.,  tri.  381);  11,  Clhodoef,  witli  oxyd  of  iron  bj  Mitecherlich  {J.  pr.  Oh., 
Ixxsvi.  1);  12,  Kjerulf  (J.  pr.  Oh,,  Ixv.  187);  13,  H.  Boso  (O-ilb,  Ann.,  Im.  13);  14,  0.  Bromeia 
(Biaohof'a  Lshrl).  GleoL,  ii.  1418);  16,  Bulteiaen  (Kenng.  Ueb.,  1860-57,  86);  IB,  Schoerer  (ZE 
a.,siv.  60);  17,  Kiebel  (ib.);  18,  A.  Streng  (B.  H.  Ztg.,  i3Jü.  54);  19,  Klaprotli  (Beitr.,  t.  78); 
20,  H,  Boae  (Pogg.,  i.  75);  21,  v,  KobeU  (Kaatn.  Aroh.  Nat,,  lü  30). 

B.  23,  23,  Selieerer  and  Eube  <ZS.  G.,  iIt.  56) ;  24,  Varrentrapp  (Pogg.,  Isi.  381) ;  '25,  Delesae 
(AQQ.Ch.  Phya.,  IIL  ssv.  14);  2e,  Syanbei^  (Alt.  H.  Stoddiolm,  lS3a,  112);  27,  KjBnilf(L  o.); 
28,  Svanberg  (L  c,  177);  29,  Haughtou  (Q.  J,  G.  Soc,  iviii.  413) ;  30,  H,  Rose  (Ho.  20  above), 
31,  T.Kobell  (Mo.  21  above),  witb  MitaoiieL'liGh's  determitiatioa  of  the  iroo. 
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2.       " 
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23-S9 



1-12 
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1-30 

0-95,  Ol  0-44= 
99-16  8.  k  B. 

8.        " 

39-51  15-11    7-09 

23-40 

10-20 

1-35 

0-9S010-44= 

98-95  S.  ft  B. 

4.       " 

40-21  19-99    7-96 

21-15 

1-65 

0-90 

5-22 

2-89 

=98-97  H. 

5.  PutnamOo 

..39-62  17-35    5-40 
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6.  Ohe3ter,Ms.39'08  iB-38   7-12 

0-31 

23-58 

S-63 

7-50 

2-24 

0'76=98-60.  a 

7.  Greenland  41-00  Ifl-Sß   4-50 

5-05 

18-88 

8-76 

4-30 
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9.  TeauviuB 
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24-49 
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8-73 
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gai^e  Ol 

=98-62  B. 

10.        "     (S) 

40-91  l'I-79  11-03 

19-04 

0-30 

9-96 

=99-02  0. 

11. 

40'91  1719    3-00 

7-03 

19-04 

0-30 

9-96 

=98-03  0. 

12. 

44-63  19-04    4'92 

20-89 

2-05 

6-97 

0-17 

=98-97  K. 

13.  L.  B»kal 

42-01  1805    4-93 

33-97 

7-55 

0-65=97-16  B, 

14.  L.  Laacli 

4S-02  ie-85  11-83 

18-40 

0-71 

1-15 

860 

=100-36"B 

15.  TjTol 

88-43  15-71  14-49» 

Ö-. 

n-28 

11-42 

3-76 

=  100-09  B. 

16.  Brand 

37-18  17-53    6-30 

15-3SÄI10-31 

9-05 

0-79 

2-93 

614 

3-63 

Ti  3-47  = 

100-57  a. 

11.      " 

37-06  16-78    8-07 

15-37 

fc-. 

9-02 

0-57 

2-88 

5-98 

3-77 

Ti  3-64^= 

101-10  K, 

18.  Haczbuj^ 

38-17  18-09    aiO 

13-72 

11-16 

0-52 

tr. 

7-59 

3-28 

0-36=93-69  a 

19.  Siberia 
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3-96 
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1-20 
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B-61 



2-10  Ti  1-83= 
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16-33 

16-15 





858 

1-OT 

=98-eo  K. 

23.  Eosendahl  44'41    16-88 

29,  Gat.W(H>d  44-*0    21-52  10-72 
30.MiEEk         40-00    13-67    1-97 


In  anal.  5,  Gi=2'80,  tlie  miea  talc-Hke,  pale  ywh.-gn.  by  transmitted  l^t,  inelaatic,  -waxy, 
probaljly  HomewhBt  altered;  6,  ehlorito-like,  with  emery,  ete. ;  8,  0.=2-7 ;  16,  17,  fi-om  the  Erz- 
gebii^ ;  18,  from  gabbro,  opt.  cliar.  not  giren ;  32,  23,  bronze-brown  to  blaek,  in  gneiss ;  25,  out 
of  protogine  of  Alps;  29,  from  grämte,  Ireland. 

In  tue  Vesuvian  biotite,  anal  12,  0.  ratio  for  ft,  E,  §i=10-05 :  10-36  :  28-17 ;  aoal  10,  9-87 
lä-33;  21-24-1  :ll:2i;  anal-  11  (10  as  modifledby  Mitscheriidi),  8-25  :  9-03  :  21-24,  Anal.  IG, 
as  it  Stands,  givea  the  raHo  1  :  H :  3i ;  18,  1  :  1  r  IJ;  2t  to  29,  nearly  1 :  2 :  3,  but  sorae  daft- 
ciency  of  protoxyds  iu  v!7,  28,  mafcing  the  raöo  nearer  I  :  25 :  4.  The  last  two,  30,  81,  are  the 
acalyses  by  Rose  and  t.  Kobell,  ITos.  20,  21,  with  the  f"«  and  Fe  as  recently  datermined  by  A. 
Mitacbeclioh.  Mitscherlich's  resnlts  change  the  ratio  from  1 :  1 ;  2  to  nearly  5  :  3  :  10,  or  the  caöo 
approsimately  of  phlogopite;  aod  if  liis  deteriüinatioii  ehould  be  soatained,  the  SIberian  mica 
ana^yaed  -would  appear  to  be  phlogopite. 

A  chromemagmsiamica{CkTCi7iiglkmnier)o{agreeu  color,  from  Schwarzen  stein,  in  Tlillerthal,  af- 
forded  Sohaf  häntl  (Ann.  Oh.  Pharm.,  ilvL  335)  over  5  p.  c  of  osyd  of  chrominm,  and  the  0.  ratio 
for  the  whole  8-4 :  9-6  :  24-76-3  :  3  ;  8.  He  obtained  Si  47-68,  M  15-15,  gr  6-90,  Pe  5-72,  Sin 
1-05,  Mg  11-58,  Sa  1-lT.  ß  7-27,  S  2-96=98-33. 

Pyr^  eto, — Same  as  phlogopite,  escept  Öiat  with  the  fluxes  it  pTsa  etrong  reactiona  for  irou. 

Obs, — Biotite  was  first  shown  to  be  optically  wtioimä  by  Bio^  after  wbom  it  is  named ;  acd, 
lat«r,  to  be  hexagonal  in  erystalhzation  by  Maiignae  (Bibl,  UaiT-,  1847,  SuppL  Ti.  300) ;  Brooku 
and  Miller  (Min.,  387);  Kokaeharof  (Min.  Ruaal.,  iL  291) ;  and  quite  reoently,  and  after  caceful 
mBasnrements,  by  Hesaenberg  (Min.  Not.,  No.  vü.  15,  1866).  But  still  the  orystals  are  oflen 
slightly  biaiial,  as  first  remairked  by  SilUroan  (Am.  J.  Sd.,  11.  3.  372,  18B0),  and  W.  P.  Blake 
(ib.,  xü.  6,  1851);  and  kter  by  Dove  (Ber.  Ak.  Berlin,  1853),  Senarmont  (Ann.  Oh.  Phys.,  III. 
yTTÜi,  391,  xniT,  171),  GraUioIi  (I^brb.  d,  Kryfit.,  18BG),  and  otherB.  On  the  ground  of  the 
biaiial  characler  obeerved,  Deadoiaeaui,  in  bis  Min-,  i,  83,  1863,  made  the  Bpecies  orthorhombic. 
Blate  examined  specimens  fi-om  Qraenwood  Furnaoe;  a  silrery-wliite  var.  fr.  Easton,  Pa. ;  a 
oimsoa  from  Topsham,  Me. ;  a  fiery-red,  by  transmitted  lighl,  from  Moriah,  Basex  Co.,  N.  T. ;  a 
dark  botüe^freea  Ö-om Moor'a  Slide,  Ottawa,  Canada;  andseveudiffereut  varietieafroDi  Veauvius, 
But  the  divergenc«,  whioh  was  in  all  very  amall,  was  not  measured.  One  of  the  umaiial  mioas 
eramined  by  Biot  is  atated  by  bim  to  haye  come  ll-om  Topsham,  Me.  Kokseharof  found  some 
orjatala  from  Teamdus  true  nniaKial. 

The  foEowJng  are  the  results  of  measurements  by  Senarmont  and  GraUleh  (two  or  tliree  of  the 
micaa  perliaps  phlogopites): 

1.  Axial  plane  pamOel  io  the  longer  diagonal 

1.  Greenwood  Fiimaoe  0° — 1°  Gcailich. 

2.  Pellegrino,  Tyrol;  hesagonal;  in  limeatone  0  — 1         " 

3.  Karosulik,  Greenland ;  sea-green  1  — 2  Grailicli, 

4.  Lake  Baikai;  dark  brown  1  — 2        " 

5.  Adun-Tschilon,  Sberia;  reddish-brown,  in  dolomite  (phlogopite  7)  1  — 2        " 

6.  Ceylon;  deac  green,  transparent  1  — 2  Senarmont, 
1.  PJuladdphia;  olear  olivo-green  (phli^pite?)  3  —4        " 


2.  ÄMol  pkim  paro,lkl  to  the  sborter  di 


.  Veanvins 

so-oaiied  meroxene 

.  Tesuyius 

dull  green  to  colorlesg 

.  Tesuviua 

browniah-groan 

1.  Teauvius 

bluisb 

.  Tesuviua 

greenish-hlack  in  pumice 

.  L.  Baikal 

deep  brown,  trauaparent,  hesagonal 
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■'    Eistoa  Pa     fiilverj'  whil 
S   Fasifl  Tyrol ;  reaembling 

Eafjton   Pj      green  3  ~4         " 

GtraüiLh  foiviii  tte  äugle  0°,  or  aero,  in  niiea  from  Zillerttal;  TTorway,  dark  green;  Kariat, 
darlc  öliye  green  Eetzbimya,  greenisb  to  eolorless ;  Goshen,  pistachio-green ;  Leonfelden,  blaofc ; 
MasTira  dark  rod    Alteaberg,  dark  bluish;  Horo,  blaek;  BeaBteroze,  dark;  Anakairksaritlicli, 

The  Veauvian  biotite  found  on  Mt.  Somma  (lleroieiie  of  Breith.)  oocura  in  brilliant  crjstala 
witii  numeroua  poliahed  facela.  Other  foreign  looalities  are  uamed  in  oonneetion  with  the  aäal- 
yses  The  roioa  ftom  Greenwood  Pumace,  Monroe,  IT.  T.,  analyaed  hj  von  Koball  (anal.  1), 
oixurs  in  large  an  i  very  regulär  rhombic  prisma  {aometimes  6  or  6  in.  acroaa)  obliqne  ftom  an 
acute  ed^e  and  alao  in  tetrahedral  pyrnmida ;  tlie  laceB  of  the  pycamida  indine  to  the  oleaToge 
flaneat  113°  to  llf;  v.  Kobell  pvea  for  the  angle  RAR(feeesoE  the  pyramid)  11°  to  12°.  This 
ia  the  same  miea  wiöi  that  analjzed  by  Smith  and  Bnish  (anal  2,  3),  aa  Prof.  Bruah  has  aasured 
himself  by  au  examiuation  of  von  Kobell's  apeeimeiia  at  Munich. 

Alt. — EvheUan  ia  oonaidered  an  altered  biotite ;  it  oocure  in  amall  hezagonaZ  forma,  of  a  red 
eolor,  in  a  kind  orwaoke.  Steatite  ia  also  a  resiüt  of  ttie  alteration  of  thia  speciea,  aa  in  granite 
at  BrQnn  aud  Thierachelm.  Amor^  the  abore  analyses,  aeveral  indioate  indpient  ehange  by  the 
water  and  chlorine  present.    Mioa,  alfered  lo  magnetit«,  llaa  been  obaerved  in  tlie  Tyrol. 

The  aiioTnjrii'feof  Kenngott  (Oelj.,  1858, 58,  ISSB.auddeBcribedunderthe  name  Ghlaräühtilicha 
ifßnerai  in  Ber.  Ak.  Wien,  si.  B09,  1853)  ia  a  hjdrouB  MotitB,  probably  a  lesült  of  alteraKon, 
fVom  Presburg,  HuagM?.  It  ia  between  roioa  and  oblorita  in  its  eharaoters.  Oolor  nearly  blac*, 
bnt  in  very  thin  folia  brown  to  hyacinth-red  or  reddish-yeliow ;  H.  =  a — 2'5 ;  G.=2'T3.  Com- 
position,  accorliug  to  an  sualysis  by  v.  Haner  (1,  c),  Si  38-13,  Sl  21-60,  f  e  19-93,  Mn  2-61,  Mg, 
by  !osB,  13'76,  H  3-98=100,  giyii^  the  osygBD  ratio  for  ft,  JS,  äi,  B:=l :  1  :  2  ;  t  The  Voigtik 
of  Sohmid  may  also  be  a  hydrated  biotite.     See  nuder  HyoKOus  Silioatbs,  p.  893. 

290.  LÜPIDOMEIiAHB.    Eausmarm,  Gel.  Ana.  Gott.,  945,  1840. 

Hexagonal  ?  In  small  six-sided  tables,  or  an  aggregate  of  minute  scales. 
Cleavage  basal,  eminent,  as  in  other  micas. 

H.^3.  Q-.=3'0.  Lustre  adamantine,  inclining  to  vitreous,  pearly. 
Color  blaek,  with  occasionally  a  leek-green  reflection.  Strealr  grayisb-green. 
Opaque,  or  translucent  in  very  thin  lamin«,  Somewhat  biitüe,  or  but  little 
elastie.     Optically  unasial ;  or  biaxial  with  a  very  small  axial  angle. 

Comp. — An  iron-potaat  miea.  0.  ratio  for  böses  and  aüica  1:1;  for  S,  B,  moafly  1  ;  3,  but 
Tarjing  to  1  to  raore  than  3 ;  of  doiibtfnl  limits,  on  acoount  of  the  doubts  aa  to  Üie  atate  of 
theironinwostoftheanalyaes.  1  :  3  for  theratio  of  Ä,  KgiveB  (Jß'+f  Bj'Si'.  Biffera  fbom 
biotite  in  the  smalleT  proportion  of  protoxyda  and  little  alumica  and  magaesia,  but  appears  to 
agree  with  it  in  optical  eharaotera. 

Analyaea :  1,  Soltmann  {Pogg.,  1.  684) ;  2,  Svanherg  {Ak.  H.  Stockh-,  IIB,  1839) ;  3-1,  Haugh- 
lon(J.  G.  Soo.,  SV.  129,  svüi.  41B,  PhiL  Mag.,  IV.  sviü.  259);  8,  Illiug  (Gieb.  u.  Hointz,  ZS,  Hat., 
1854,  339); 

&        Sl        Pe      i'e    Mn   Äg   Öa    ^a      £     H 

1.  Wermland  37-4I)  11-fiO  21-66  13-43 0-28       9-20  0-60=99-49  Soltm. 

B.  Abborforaa  89-45     9-31  35-18     1-4S  2-54  3-29  0-31 5-00  1-83,  Ca  0  33  F  0  3^= 

91  68  Svanb 
8.  Jonesed,  Sw,  39-10  12-26  23-66    096  1-00  1-25  4-48  0'4l  1  30  1-00=99-16  Haaghton 

4.  CarlowOo.  36-55  11-08  23-10    3-55  1-95  3-01  0-61  0-35  9-45  4-30=99  61  Haitgbton 

E.  Bidly^lien  8620  I6-9S  21-19    064  l'SO  5-00  0'50  0-16  8-65  3-90=99  69  Haughton 

6.  Glenveagh  36-16  19-40  36-31     0-63  0-40  4-29  O'öS  0-48  900  2-40=99-(4  Haughton 

7.  Oanton  36-50  30-80  19-10    7-14  1-10  4-4«  0-66  0-10  O'OO  026=99  81  Haughton 

8.  Haindorf,  Klesia     86-98  S0-:i5  23-14 6-16  295  5-44  8  53 =10845  Bhng 

The  original  lepidomelane,  anal  1,  afforda  the  O.  ratio  1:3:4  The  Irish  varlety  (anal.  4,  6,  6, 
7)  afforda  aa  a  mean  reault,  1:8-3;  4-1 ;  No.  4  ia  &om  Baliyellin,  and  6,  6,  &om  Donegal  Co.  The 
Abborforaa  miea  affords  1:4-6:  6-2 ;  but  if  Üie  water  be  made  baaic,  1:3-1;  4-3 ;  and  anaL  8 
correaponda  to  1:3-2:  3-8 ;  both  near  1:3:4.  The  mineral  of  the  laat  has  &.=3  96,  and  is 
very  fusible. 

Pjrr.,  eto B.B.  at  a  red  heat  booomea  brown  and  fiisea  to  a  blaek  magnotio  globule,     Eaaily 

decompased  by  muriatic  aiäd,  depositing  silica  in  acalea. 
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308  OXTGEN 

Obs.— A  soaly-massiTe  mineral  at  Pecsbei^  in  Wermlana,  Sweden,  oontalniiig  imbedded  prtama 
of  horublende,  the  Boales  half  a  line  or  so  acroas ;  mica-Iibe  at  Abborföraa  in  Irland;  in  granite 
iu  Ireland,  at  Ballyellin  in  Cariow  Co.,  Leinster,  at ,  EaJlygihen  in  Don^al  Co.,  and  st  ßinton, 
mostly  in  latgisli  oryatala  or  plates  (i  inch  aocoss  and  lai^r).  The  Don^al  and  Leinster  Co.  mica 
is  optically  uniaxial,  accoiding  to  Haughton.  The  granite  oontains  also  a  white  muscovite  (see 
anaL  8-11,  under  MuscoviTB) ;  und  in  Borae  cases  the  black  and  white  form  parta  of  the  same 
crjstal ;  and,  where  eo,  the  optio-aiial  divergenoe  of  the  miiBeovite  was  dimiaished,  according 
to  some  trials,  20°.    Hamed  from  Xsirr?,  scole,  and  /.»oi,  Nach 

Alt. — Haughton  giTBS  the  following  as  the  composition  of  an  allered  form  of  the  blacb  miea 
of  Donegal  Ol.,  Ireland  (Nos.  5,  fl,  above);  iE  was  &om  OastlBoaldwell :  Si  31-60,  ÄJ  19-68,  fa 
23-35,  fe  4-04,  jtfn  l-üO,  %  fOS,  Ca  0'45,  Sa  0-14,  &  3-90,  S  8-ea=100-61.  It  approadies  a 
cUorite. 

.  Ptbrowte  of  Breithanpt  (B.  H.  Ztg.,  isiv.  386)  appears  to  he  an  all»red  lepidomelano,  of  a   , 
pearly  lustre,  and  a  oolor  between  oliW^resn  and  liver-brown ;  Boaly  masaive  in  lextnre.    In  the 
aualysis  hy  R.  MiUler  he  fonnd  pari  of  the  mineral  aolüble  in  heated  muriatio  acid  and  part  not; 
and  in  analyaes  of  the  whole  and  the  parta  aeparately,  the  following  reaults : 

§i  Äl  S'e            Pe  Sig  Ca  ■   Sa  ß  S 

1.  The-m-hole            39-38  6-65  19'89  16-43  0-66  5-4T  2-81  T-Se  1-39 

ä.  Sol.  part                 36-08  4-99  25-98  14-28          5-43  3-63  7-96  1-31 

3.  InBoLpart             60-14  12-03  23-43          6-89           7-Ö2  

3  ;  2  :  10.     It  occurs  at  Breyig, 

"i.  Breiig  mica  Ärded  A.  Lufranoe°(Z8.  G.,  xiT.  100)  Si  35-93,  Sl  10  98,  Pe  S-S2,  fe  28-93, 
Sq  0-72,  Mg  5-13,  Ca  im,  Na  5-18,  K  0-24,  S  4-30,  ti  0-99=101-28.  It  ia  probably  an  altered 
wica,  88  shown  by  the  amomit  pf  aoda  piesent, 

SAffroNiiB  is  a  mica  in  large  plicated  plataa,  o 
amall  optical  angle,  eaaily  i\isible  into  a  bkck  ena 
Baatoigne,  Dnchy  of  Luiemboui^  (Desc!.  Min.,  498,  1862). 

A  brownish-bladc  mica  from  Kenobtbal,  in  the  Schwarzvrald,  -with  al^ht  optic-axial  aogle  and 
pearly  metalioidal  lustre,  afforded  Neaaler  (Jahresb.,  1863,  830)  Si  38-34,  Äl  33-80,  Pe  13-13,  Pe 
1-40,  Stg  0-36,  iTa  0-56,  £  4-22,  fl  1-36,  F  !r.,  ti  0-60=100-37. 

291.  Ahotte  Dana.  The  lepidomelane  of  Cape  Ann,  deBoribed  and  aoalyzed  hj  J,  P.  Gooke 
(Am.  J.  Sd.,  n.  iliü.  222),  dlffers,  according  to  the  analy^ea,  in  having  the  0.  ratio  1:2:3,  instsad 
of  1  :  8  :  4  In  oplical  and  oÄier  physical  charaetera  it  ia  like  lepidomelane.  It  oecurs  in  platea 
and  diaseminated  scalea;  H.=8 ;  6.^8-169;  oolor  blaok;  streak  dark  green ;  opaque,  exeept  in 
very  thin  folia.    Coofce  obtained ; 

Si         M        ^e       Stn       S-e       Jag       Li        £      Sa,fib   S      SiJ" 

A,  (ä)  39-55     16-73     1207      0-6O     1T48     0-62      0-59     10-66        !r.       1-50     0-S2  =  !00-42. 

B.  37-39     16-66     13'74    0'64    19-03    0-ö9    10-20    I-75    =  100. 

AnaL  B  is  dednced  from  A  on  the  suppMition  that  the  mineral  was  mised  intimately  (as  a 
resvilt  of  contemporMieons  cryatallization)  with  oryophyllite,  an  assodated  apeoiea  at  the  locaUty, 
and  that  the  amoant  of  liihia  indieated  the  proportion  of  cryophyllite.  O.  ratio  deduced  for  the 
latter  forfi,fi,Si,fi=a-3  :  12-1  :  19-9  :  1'6.  It  may  be  found  Üiat  the  hiotites  having  the  0.  ratio 
for  ß,  S=l  ;  2  ahoüld  be  here  placed. 

Oeciirs  in  the  Cape  Ann  granite,  with  cryophyllite,  orthociaae,  albite,  and  zircon  (cyrtolita). 

292.  ASTROPHYLLITB.    Astrophyllit  Scheerer,  B,  H.  Ztg.,  xiii.  240,  1854. 

Orthorhomljic ;  habit  monoßlinie.  TA  7=120°.  Usually  in  tatnlar 
prisms ;  often  lengthened  into  strips  with  parallel  sides  in  the  direetion  of 
the  shorter  diagonal.  Observed  form  a  narrow  tabular  ciystal,  termlnating 
in  front  in  two  planes  of  an  octahodron,  and  below  these  one  of  a  maero- 
dome ;  the  front  angle  of  the  former  160°,  and  the  edge  between  the  planes 
inclined  to  0  125° ;  O  on  the  macrodonie  130°.  Cleavage :  basal  eminent. 
Sometimra  in  etellate  groups. 

H.=3.  G.=3'324,  Pisani,  Lustre  submetallic,  pearly,  Oolor  bronze- 
yellow  to  gold-yellow.     Po-wder  resembling  that  of  mosaie  gold.     Translu- 
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Cent  in  thin  leaves.     Laminee  ■  only  slightly   elastie.     Optio-axial  diver- 
geneo  118°- — 124";  bieectrix  noi-mal  to  t!ie  deavage-surface ;  Deecl. 

Comp. — Perhaps  (fe^E)'  Si',  ihe  titaniumoj^dbeingiQeludedwitlitheliaBeE.  Tlie  protosycis 
iiidade  prot.  of  ir.oa  and  manganeBe,  with  potash,  soda,  etc. ;  tlie  sesquioiyda  tliose  of  iroa  and 
aluminnm ;  &e  deutoiyds  that  of  titanium,  and  perliaps  that  of  zircommn.  Aoaljses :  1,  Piaani 
(C.  R.,  Ivi.  846);  2,  3,  4,  Scheerer,  Memeebe,  and  Sievekii^  (Pogg.,  cxxü.  113) : 


1.  33-23 

2.  3a-21 

3.  33-35 


äl      Fe       te      an  %  Öa 

400     375  23-S8     990  1-27  1-13 

3-02     7-9'7  21-4l>  J3-63  1-64  2-11 

8-05  18-06  12-63  2-73-  1-86 

8-Bl  25-21  10-59  005  0-95 


3-47 


2-24  3-18  4-41  = 
402  2-94  453  = 
3-69    0-65  4-85= 


99-11  P. 
99-05  S. 
99-51  M, 
100'44  S. 


PiBani'B  analysiB  gives  for  the  O.  ratio  of  ft,  ß,  E,  Si,  fi,  9'78  :  407  :  2-99  :  11-7a  :  1'65-ap- 
proxlmately  (water  excludod)  10:4:3:17;  or  for  bases  änd  ailica  1:1;  and  Sievekir^a  aaaly- 
ais  affords  B-2B  :  4*17  ;  3-4i  ;  17'9J  ;  4-31=(water  esduded)  1  ;  1  for  bases  and  sDioa, 

Pyr.,  etc.— B,B.  swella  np  aud  fusaa  easUy  to  a  lilack  magnetie  enamel.  With  soda  or  borai, 
a  stcoi^  mangaaeae  reactioQ.  Decompoaed  by  muriatie  add  wiOx  a  sspacation  of  silioa  in 
Bcales. 

Obs — Occurs  at  Brevig,  ITorway,  In  Biroon-syeaite,  imbedded  in  lamellar  feldspar,  aud  assooi. 
atad  with.  eatapleiite,  and  large  priams  of  blaok  miea. 

293.  MUSOOVITE.  Common  Mica;  PotaahMiea;  Biaxial  Mica;  Oblique  Mioa.  Glimmer, 
.  Zweiaslger  Glimmer,  Germ.  Mnscovite  Dam,  Min.,  358, 1860.  Phengit  v.  Kok,  Tut,  82,  1853. 
Kacrite  (fr.  Maine)  Tlwm.,  Eee.  Gen.  ScL,  332,  1836.  FuchsLEa,  Chromglimmer  pt-,  Schaf  Muü, 
Ann.  Oh.  Pharm.,  xliy.  40,  1842.  Taloite  (fr.  Wicklow)  Thomson,  Reo.  Gen.  ScL,  üt  332,  1836 
[not  Taldto  X!>n«wi=massivo  scaly  talc].  Adamaite  Skep.,  Hitchoook's  Eep.  G.  Tc,  1 484, 
1851. 

Ortliorhombic.    7a  J^ISO"    Habit  monoclinic.     Olserved  planes:  ö; 
vertieal,  /,  i4,  i-i,  i-S ;  domes,  6-1,  4-1,  2-»,  ^f4, 1-1,^4 ;  octahedral  (or  hemi- 
I  *,  3,  I,  2,  i,  I,   1,  ^,  i,  h  4 ;  6-3,  f ä,  fS. 


O  A  4=94°  20' 
(?A3=98  38 
(9A-|-=102  50 
Oa1=\0G  53i 


0  A  i=121°  IS' 
ÖAl-i=125  2 
0  A  -|-i=114  20 
0  A  6-^=92  54 


385 


ÖA  W=106°  53' 
0  A  2-^=98  38 
6'A4-i=94  20 
0  A  6-ä=92  31 


Miaak,  Ural.  Binnen  Valley. 

Cleavage :  basal  eininent ;  oecasionally  also  separating  in  libres  parallel 
to  a  diagonal.  Twins :  oftcn  obaervable  hj  internal  markings,  or  bypolar- 
ized  light ;  composition  parallel  to  I  eonsisting  of  bix  individoals  thua 
nnited ;  sometimes  a  ttnion  of  T  to  i4.  JFolia  often  aggi-^ated  in  atellate, 
plmnoae,  or  globiilar  forms  ;  or  in  seales,  and  sealy  massive, 

H.=:2— 2-5.     G.=2-75— 3-1.    Lustre  more  or  Icas  pearlj.     Oolor  wMte, 
gray,  brown,  liair-brown,  pale-green,  and  violet,  yellow,  dai-k  olive-green, 
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rarely  rose-red ;  often  different  for  transmitted  and  reflected  light,  and  dif- 
ferent  also  in  vertical  and  transvei-se  directions.  Sti-eak  imcolored.  Trans- 
parent to  translueent.  Thin  laininse  flexible  and  elastic,  very  tougli- 
Double  refraction  streng;  optic-axial  angle  44°— 78°. 

Comp. — 0.  ratio  for  ft+Ei  Si  1  ;  Ij ;  rarely  1  r  1 J,  anii  for  ß,  S  eifher,  approiimately,  1  ;  6, 
1  ;  9,  or  1 :  1 2 ;  ß^^potaah  (K)  almost  Bolely.  These  ratios  may  hereaftar  prove  to  be  different 
after  a  eorreot  deterroination  in  eadh  oase  of  the  degree  of  Oxydation  of  the  irou.  Fluorioe  is 
preseut,  bat  not  ovec  1  p,  c.  has  iü  any  caae  beeu  detected. 

Watec  ia  often  present,  espeoially  where  the  ]att«r  ratio  is  1  ;  G  or  1  r  9 ;  and  it  sometimes 
amonnts  to  5  p.  c.  j  and  tlio  kinds  containing  3  to  5  p.  a  of  water  tave  been  referred  to  tUe  ape- 
cies  Mcsrgarodüs ;  making  tlie  water  basto  in  such  kinds,  the  0.  ratio  for  bases  and  siliea  beoomes 
1 ;  1,  aa  iü  other  unisilioates.  The  hydrous  kinds  so  ^raduate  into  the  anhydroua  that  the  analy- 
sea  ara  hero  brought  aJl  together,  although  the  spaciea  marjarodite  is  intooduced  on  page  481. 
The  ratio  1  ;  IJ  may  indioate  that  muacoTits  is  a  oomlrfnation  of  3  parta  of  &  nnisilloate  and  2  of 
a  bisilicate,  aa  in  the  formula  3  (fe',  E)'  §i=  +  2  (E",  S)  Si'.  But  if  tho  mmeral  is  a  true  uaisilieate,  aa 
its  relation  to  biotite  and  phl(^opite  would  indicate,  but  with  an  esoess  of  sihca,  the  fonaula  may  be 
(£',  S)'Si'+li§i;  orelse  with  half  the  exGeaeofsilioftbaaie.  With  the  0.  ratio  1  :6fbrftandB, 
the  bases corrtapondtoiK'+ffi;  with  1 :  9,  to  ft  K'+ft  G;  with  i ;  12,  to  A^'+H  S. 

The  aualyaea  are  here  arronged  in  groups;  first,  aecording  as  the  oiyeen  ratio  betwoon  tlie 
bases  (R+K)  and  siliea  (Si)  ia  1  ;  IJ,  or  1 :  l-J ;  and  s^m-^Ünaleig,  into  tiiose  in.  whieh  the  oxygcn 
ratio  between  the  protosyds  (S.)  and  sesqmosyds  (S)  ia  either  1 ;  S  approsLnateiy,  or  1  ;  9,  or  I : 
12.  It  is  tobe  reraatked  that  the  incipient  alleralion  of  amica,  atteudedwilli  theintrodiiotionof 
a  little  m^fnesi»,  lime,  or  soda  (Mg,  Ca,  or  Sa),  wilii  a  removal  or  not  of  aonie  potaah  (K),  might 
inoreaae  the  proportion  of  protoiyda  and  thus  ehaage  tha  latter  ratio  from  1 ;  12  to  1  :  6,  or  pro- 
ditoe  the  intermediate  gradaliona. 

Analyaes:  A.  \.  O.raüo  of%^l:fi;  i,  Delesae  (Ann.  d.  M.,  IV.  itL  202);  2,  Rammelsberg 
(Po^.,  IxTiL  38);  8,  SohafhäuU;  4-6,  Smith  &  Bmsh  (Am.  J.  Sei-,  II.  xtL  46,  47,  sy.  210);  7,8, 
Hai^htOQ  (Phil.  MagT  IT.  ix.  2^2);  9,  Sullivan  (J.  G.  Soc  Dubün,  iv.  155);  10-13,  Hai^htou 
(L  a,  and  Q.  J.  G.  Soc,  itiü.  414,  xx.  280). 

2.  O.raHoofk,^  1:9;  U,  Kuasin  (Ramra.,  4th  SuppL,  15,  and  Min.  Ch„e67);  15,  EothlZS. 
G.,vM.lB);  16,  SehafhäuÜ(Aim.  Ob.  Pharm.,  sliv.  40);  17,  18, 1'uchs  (Jahrb.  Min.,  1862,  796); 
10,  Apjobn  (Q.  J.  Sd.  Dublin,  i.  119);  2n,  B.  Borioky  (Ber.  Afc.  Wien,  liv.  287). 

3.  0.  ra(iöo/B,K,  1 :  12  ;  21,  22,  H.  Rose  (Sohw.  J.  siii.  282,  Güb.Ann.,  lul  13,  Pc^.,i.  75); 
23,  SvBnbei^(Ak.  H.  Stoekh.,  1839,  155);  24-36,  H.  ßose(io.);  27,  J.  D.  Carrack  (This  Min., 
I8B0,  357) ;  ä8,  v.  Hauer  (Ber.  Ak.  Wien,  xItU.  216). 

B.  29,  V.  Rath  (Po^.,  xcvüi.  285) ;  30,  Kjeralf  (Eamm.  Min.  Oh.,  658);  31,  v.  Itath(Pc«g.,  xc 
288): 

A.  Oxygenraüoof  Ä+fitoSil:li,ornearly.  In  1,  1  :1'35;  a,  1:  1'24|  3,  1;1'26;  4,  ß,  I: 
1-25;  6,  1:1-2;  7,  1:1-2;  8,  1;I'24;  9,  1:1-22;  10,  1:1'28;  12,  1:  1-28;  13,  1:  !-26;  14,  1: 
1-23;  15,  1:  M2;    18,  1:1-26;   17,  1  :l-36;   18,  1:1-21;  19,  1:1-2;   20,  1:1-26;  21,  1:1-23. 

1.  0.  raUo  ö/  E,  E,  1:6.    (Maböasodhb  in  part.) 

Si       äl     Fe    Älg    öa    Sa      £      fi      P 

46-23  3808  3-48  2-10   1-45    8-87  4-12    (f.,  An  fr.=99-2B  Delesse. 

47-84  83-66  8-011  128  0-29  1-Ö5  10-36  2-4S    =9906  Ramm. 

47-05  34-90  1-50  1-95   4-07     7-96  1-45   =98-88  Schafh. 

46-50  33-91  2-69  090   3-70     732  4  63  0-82,  üi  0-31=99-78  3.  i6  B. 

45-70  33-76  3-11   1-16    2-86     7-49  490  0-82,  Cl  0-31=10009  8.  .t  B. 

1.  Litchfleld,  Ct.       44-60  36-23  1-34  0-37  050  4-10    6'20  6-26    ».  =100-60  S,  *  B. 

■.  DubUn  Co.  43-47  %Vit  4-79  1-13  1-38  1-44  10-71  5-43   =99-77  Hanghton, 

I.  Glendabugh,        44  71  31-13  4-69  090  1-09  1-27     9-91  6-23   ^99-93  Hanghton. 

I,  Gienmalure  47-41  S6-21  Sil  1-67  1-29  2-51     5-51  2-37  0-86=100-84  SuUivan. 

<.  Mt.  Leinater         44-64  80-18  6-35  0-72   tr.     12-40  6-33   =99-61  Haughton. 

..  Donegal,  wMte      44-80  29-76  8-80  0-71  0-46  0-82  13-44  2-00   ,  Mn  0-48=99  76  Haught. 

;.         "  "  46-34  36-64  2-24  0-71  O-fil  0-54  10-44  4-00 ,  teO-lO,  IÄllO-a4=100-36 

Haughton. 
:,  Ttterby,    "  44-64  35-36  3-62  0-86  090  1-44  10-68  2-80  ,FeO-3,MnO-2=^100-20tt 

ir  TAUOmtliB  in  part)  {in  13,  1  :  lO'S; 
48-07  38-41    ir.     — ■   lO'lO  3-43 ,  lÖn  i/.=100  Kussüi. 
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?e    lag  Oa  ifa      Ä  fi      I' 

■12  0-39  0-98         8'82  5-69    =100  Eoth. 

■SO  0-11  0'69  0'37  10-15  0-35,  gr  3-Ö5=100-93  Sdiafli. 

45'02  35-00  6-67  3'08  0'13  1-04    S-89  3-31  1-16,  Hu  1-76=101-05  Puclis. 

U-Ö6  34-63  6-60  3-04  0-13  1-03    S-S5  3-33  1-16,  Sa  ]-73=10<l  Fuchs. 

48-42  31&2  0-4G  O'll  0'67  l-ß4     B-63  440 =101-ai  Apjohn. 

48-74  31-96   241  2-63  3-07  5-45   =100-36  Eorioij. 

Bl:  13  (in  16,  l:lS-4;  in  21,  1:  13-5;  23,  1:9-8;  23,  1:  13-3;  34,1:11-9; 


21.  Uto 

22.  Broddbo. 
23. 

24.  Fahlun 


47-50  87-30  3- 
46-10  31-60  8- 
47-97  32-35  5- 


9-GCI  a-63  0-63,  fin  0-81  = 
" 3,]ilnl-"- 


=  98-U( 


i.  Kio  Janeiro,  bnk  47-60  3B-70  4-31  0-39  0-41 


32  0-72,  Mn  1 

■04  2-11» 8-22  0-98  l'08=99-ia  ßoso, 

■53 9-32  1-84  0-67=99-43  Rose. 

■47  2-58'0-IS    8-35  4-07  ©■28=I00^87  Rose. 

■83  Darraok. 


6^0T  4 


t  =9a'74  Hauer, 


B.  Osygeu  ratio  of  fl  +  S  to  §i  I  :  IJ,  or  nearly. 

29.  Hirscliberg  4S-04  29'01  6-5S  0-75  0-17  0-50  11-19  4-65   =100-87  Rath. 

30.  "  61'73  38-75  5'37  0-62   3-14    8-38 0-83=99-72  Kjerulf. 

SI.  Pargaa  60-10  28-05  5-46  0-40  2-41  1-36    7-56  B-81   =99-11  Eath. 

In  anaL  1,  Q.=2-8l7,  grayish-while,  in  graphic  graoite;  2,  G.=3-831,  ailver-white,  with  blaok 
tourmaline;  4,  5,  with  topaa  and  fluorite  ;  6,  6.  =  2-7B,  colorless,  pearly,  -witli  cyanit*  ;  8,  G.=2-793, 
gray,  sürerf,  trp.;  10,  gray,  silvery,  trp.;  14,  G,=3'817,  wMte;  Iß,  white,  pseui  alter  nndalua- 
ita;  16,  18,  G.=3-ia3,  in.  hes^.  scaies,  from  granite,  opt.  char.  not  giveu;  19,  G.=a-803,  in 
ooaraaly  grouped  maasea  ot  intersecting  lamime;  SO,  0.=:2-35,-  28,  G.=3-86;  39,  G.=3'aG7, 
greeu,  psend.  ailer  ortiiodase;  30,  pseud.  afler  ortlioclase;  31,  Cr.=2-833,  aUvery  white,  U-11, 
Ca  ö  remoTsd,  pseud.  after  scapolite. 

The  rose-colored  micas  of  Goshen,  Mass.,  afforded  Mallet  (Am,  J.  ScL,  II.  xsüi.  180)  &  9'08, 
Sa  0-99,  14  0-G4. 

A  greenish-blaok  mioa,  oonstitutii^  a  auoaeeoua  schist  or  roolc  in  Derby,  Tt. — the  Bo-salled 
Adanisiie  of  Sliepard — consists,  aocoräing  to  Q.  J.  Brush  (Am.  J.  Sei.,  II.  xniv.  316),  Si  47-76, 
Äl  and  ¥e  38-29,  Öa  0-34,  iig  185,  allcalies  (by  loas)  8-77,  ign.  6'09,  and  has  all  tbe  ordiuary  ehar- 

Tliomson  gives  for  tha  oomposition  of  a  mioa  reported  to  ooiue  from  Orange  Co.,  N.  T.  (Miu^  i. 
360)  Bi  49-38,  S:l  23-67,  S'e  7'31,  £  16-29,  Öa  6-13,  Li  0'06=101'8D,  litüe  reliance  ean  be  plaeed 
oa  the  analjsis, 

A  sehisl,  forraeriy  oalled  talcose  schist,  from  ZiUerthal  in  Tyrol,  and  named  dtdymite  by  Sehaf- 
häutl  (Acn.  Cb.  Pharm.,  1843,  J.  pr.  Oh.,  Luvt  !3S,  not  didrindle,  aa  sometiraea  written)  is  near 
muscoTite  m  its  eomposiUon.  It  is  faeblo  pearly,  aad  grayish-white  in  color;  H.=l-B— a;  G.= 
2-35,  Scbflfhäutl  obiflined  Si  40-69,  Sä  18-15,  Fe  6'25,  Sä  1-23,  &  11-16,  fi  0-60,  Öa  C  22-74= 
99-82.    It  has  alao  been  cahed  a/mphäogäe.    Frobably  only  a  mioa  schiat, 

Arariety  of  muBcovite  (l)compo3edof  soalesan'anged  inpluiuose  forma iacalledpJMmoae  mioa; 
and  aiiother  (a)  havii^  a  diagonal  oleavage,  eleavir^  sometimes  iuto  thread-iilie  piecea,  prismaUc 
miea.  An  emerall-green  varietj  (3)  is  the  fiichsUe  or  chrome-miea,  ooutaining  sometimes  nearly 
4  p.  c.  of  osyd  of  obrome. 

Pyr.,  etc. — In  tiie  oloaed  tube  gives  watei-,  whioh  with  brasril-wood  ofteo  reacts  for  fluorina. 
B.B.  whitens  and  fuaea  on  the  tliin  edgea  (F.=5-7,  y.  Kobell)  to  a  gray  or  yeUow  glass.  With 
fiuiBs  gives  reactions  for  irou  and  sometimes  mangauwe,  rarely  chromium.  Not  deoomposed  by 
acida.    Dccomposed  ou  fuslon  with  alkaline  carbonates. 

Obs, — MnacoTite  is  the  most  common  of  the  micas.  It  ia  one  of  the  eonstituents  of  granite, 
gneiss,  mioa  sohlst,  and  other  related  rooks,  and  ia  oooasionally  met  -witb  ia  granulär  limestoae, 
traohyte,  basait,  lava  ;  and  oecurs  also  disaeminaied  aparingly  in  many  fragmeutal  rocka.  Coarso 
lamohnr  aggregations  often  form  the  matrii  of  topaz,  tourmaline,  and  other  miueral  spedea  iu 

Siberia  affotds  laminai  of  mica  sometimes  eiceeding  a  yatd  in  diameter ;  and  other  remarkable 
foreigii  Jocaiities  are  at  Finbo  in  Sweden,  and  Skuttorud  in  Korway.  See  abovo  for  other  locali- 
ties.  Fttdisüe  or  clwome  mica  oooufs  at  Oreiner  iu  the  ZiUerthal,  at  Passeyr  in  Tyrol,  and  on  the 
Dorfnor  Alp,  ae  well  as  at  Sohwaczenstein. 
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813  OXYGEN"   COllTODNDS. 

In  2f,  Hafiip.,  at  Acworft,  Grafton,  and  Alat«ad,  in  grämte,  Vas  platea  at  times  a  yard  acrosa 
and  perfectly  transparent  In  Maim,  at  PariB ;  at  Buekfield,  in  flne  orjEtals ;  at  Unity,  of  a  green 
color,  on  Üie  estate  of  James  Neal  (Thomaon'a  fiacrüe,  wrouglyreferredto  Brunswick).  In  Mass.,  at 
Oheaterfielcl,  with  tourmalioe  ^id  albite ;  at  Barre  and  South  Royalston,  in  two  localitdes,  witli  beiyl ; 
at  Mendon  and  Brimflald ;  atCtester,  HampdenCo.,  faintgreeniah.;  at  OoBhen,  rose- red  (sometimes 
mianamed  lepidolite) ;  prismatlc  raica,  at  Eusaell.  In  Cmn.,  at  Monroa,  of  a  dusky-brown  color, 
taaTing  iatemal  heiagooal  banda  of  a  darker  shade ;  at  TrumbuU,  at  tlie  topaz  yein  in  coarao 
tadiated  a^regatious  (called  margarodite) ;  at  Litchfield,  with.  oj^aite,  colorless  saä.  pearly 
(mai^iarodite),  G.=2-7e;  in  lirown  lieiagonal  crystal  at  Üie  Middletown  feldspar  quarry;  at 
Haddam,  palä  brownish,  mtli  columbite,  and  also  similar  at  anotlier  localitj  with  gamets.  In 
N.  Yoi-k,  6  m.  S.E.  of  'Warwick,  cryatals  anä  platea  sometimes  a  foot  in  diameter,  in  a  vein  of 
feldspar;  a  mila  IT.'W.  of  Edenville,  in  sii-sided  and  rhombie  prisma;  Bilvery,  near  Eden- 
ville ;  in  St.  Lawrence  Co.,  8  m.  from  Potsdam,  on  the  road  fo  Pierreponli  in  platea  1  in.  acrosa ; 
town  of  Bdwards,  in  lai^e  prisms,  eli-sided  or  rhombic ;  Qreenfield,  near  Saratoga,  in  reddiall- 
brown  crystalB  witholirjsoberrlj  ob  the  Croton  aquednot,  near  Tonfcers,  in  rhombic  prisma  with 
a  traneverse  dearage.  la  Pma.,  in  flne  hesagonal  orjBtäls  of  a  dark  brown  color  at  Ponnabary, 
near  PennaTÜle,  Cüester  Co  ;  at  Union vUle,  whitisli ;  Delaware  Co.,  at  Middletown,  Braoky  brown 
wiüi  tesagoual  internal  bands,  whioh  are  due  to  magnetite  (see  p.  1 50) ;  at  Chesnut  ffill,  near  tiie 
Wisaahiccon,  a  green  variety ;  at  Leiperville,  Delaware  Co.,  ffünt  greenish.  In  N.  Jersey,  in  eryatala 
at  Newton  and  Franklin.  In  Mwylarid,  at  Jonea'a  Palls,  a  mile  and  three-quartera  from  Balti- 
more; the  platea  show  tay  transmitted  ligM  a  series  of  concentric  hoxagons,  llie  sides  of  which 
are  paraEel  with  Öie  sidea  of  a  hesagonal  priBm. 

Marignac  obtaiaed  Oa4-94°  50',  and  Oa2=98''  30' (flg.  28«) ;  CA  1  =  107°  B',  fromaVesu- 
■rian  oryataL  Kokacharof  ÖA  1=106°  53'  30",  Veauyian  oryatal;  Zepharovieb  107°  3'  for  Üie 
aame  angle,  and  lie"  IS' for  OA|«i(Ber.  Ak.  Wien,  liy.  286). 

Tlie  foHowing  table  contains  the  optie-aiial  segle,  as  meaaured  in  tte  air,  for  varioua  musco- 

1.  ArMnctm;  as  mcasured  by  B.  Silliman  in  1350  (L  c). 


I.  New  York  Island,  i  m.  from  city,  violet-gray  5ti°  20' — 58° 

i.  Boyalaton,  Mass.,  dark  brown,  fina  oryatal  67  SO 

t.  ib.  ib.  ib.  ib.        another  58—59 

1.  Penusbury,  Penn.,  amoky  brovm,  striated  59 

i.  Philadelphia,  greenish-gray,  banded  60  30—61 

1.  ib.,        near  Fairmount,  smoky  brown,  resemblea  Ho.  4  60 — 62  30 

I.  Osford,  Maine,  l^ht  brown  62  42—68 

J.  Monroe,  Oonn.,  brown  with  patohea  61  80 — 65  3 

1.  EoyalBtoQ,  Mass.,  violet-brown,  in  thick  plates  65 

).  Local  ?!  greeuiah-gray;  in  eryatala  66  30—66 

1.  Falls  road,  2J  m.  from  Baltimore,  transparent  brown  ßB  30—63  4 

l.  Naar  BUicott's  MiUs,  Md.,  ib.  ib,  66  SO 

i.  "JooeB  JallH,"  near  Baltimore,  blactish-greeii;  symraetrioally 

banded  66  15 — 66  3 

l.  Greenfield,  Conn.,greeniah.y8now  66  80—61 

>,  Haddam,  Conti.  (Quarry  Hill),  elear  browniah^reen  G7 

5.  Grafton,  New  HampaMre,  M^t  brown,  transparent  61  30 

I.  ünioQTdle,  Penn.,  white,  eomndum  looality  67 — 67  28 

l.  Acworth,  N.  Ht  greeniah-gray,  in  granite.  61  15 — 61  3 
).  Grafton,  N.  H.,  another  specimen,  light  brown,  witk  quarfe  and 

tourmaline  63  6 — 68  20 

}.  Templeton,  Maaa.,  tranaparent  brown  69  SO — 89  4 

1.  Orange,  Masa^  ib.  ib.,    beanliful  erystala  69  üO — 69  4 

i.  Willimautic  Falls,  Conn.,  browniah-green,  transparent  69  30 — 69  6 

i,  Pennabury,  Penn,,  brown  eryatala ;  another  looality  69  27 — 10 

L  Boyalaton,  Maas.,  dark  brown ;  2d  loc^ty  69  40 — 70 

i.  Gräften,  N.  H.,  light  brown;  3d  apeiämen  69 — 69  30 

1.  Middletown,  Oonn.,  brownish,  fbldspar  quarry  10 — 70  30 

.  ehester,  Hampden  Co.,  Mass.,  greeuish-wMte  '10—70  30 

I.  Norwieh,  Mass.,  greenish-yellow ;  apodumeno  looality  70  30 

',  Pennabury,  Penn.  (3d  local.),  brownish^^roen  70 — 70  30 

I,  Goaben,  Maas.,  groenist-yellow,  with  apodumene  70 — 70  30 

,  Greonfleld,  N,  Y.,  brownish  ;  chrysoberyl  looalJty  70  45 — 71 

I.  Haddam,  Oonn.,  brownish;  in  large  platea  70 
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Appareut  Angl 

70  lä' 

70  so- 

-71 

ll— 71 

80 

71  40- 

-71  eo 

71  45 

71  30- 

-71  45 

71  30- 

<i'i  is- 

-72 SO 

la  30 

Gouverneur,  N.  T.,  'browTiiEh-wtito,  mboulder 
Templeion,  Masa.  {2d  apec),  transparent  bcown 
Leiperville,  DeL  Co.,  Pa.,  faint  greenmh,  plioated 
Jfiffersoti  Co.,  N.  T.,  greenish;  in  a  boulder 
Hebron,  Maine,  %lit  browo,  transpareüt 
Norwidi,  Mass.,  jeEowiai-green,  tria^parent 
Haddam,  Coüd-,  ib. ;  colurobite  localitr 

E.  Choater,  WeBtoheslar  Ca.,  K.  T-,  yelloTnsli.giPeQ  boiilder 
Paris,  Maine,  ib 

ib.,        ib.  ib 

BrunBwIok:,  Maine,  wMtisli-broWD,  ailverj- 
Gouverneur,  IT.  T.?,  rose  oolor;  no  litbta 
Orange,  N.  H.,  gray,  with  flatteued  tourmalui''  quarte,  and  fe!(i- 


IX,  Mass.,  roao-eolored,  wlth  albite  75 — 75  3 
2.  Muscovites,  measured  by  Senarmont,  Graiüch,  etc. 
(1)  Optical  aixs  situated  iri,  (ke  plane  of  the  limgsr  diagonai. 

Appar.  A 

Philadelphia;  transparent;  clear  olive-green  57—58 

Siberk,  in  white  quarta;  sUvery,  impcrf.  transparent  S7 — 68 

Arendal,  greenish-brown  68 

Zillerthal,  in  albite ;  silvery,  iiaperf.  transparent  CS — 69 

Arendal,  in  a  Eeldspathic  rock  ;  tranaparent;  pale  58 — 59 

Log. 1;  transparent;  olear  brown  58 — 59 

Watwick;  yellowiah-iirown  59 
Couzeran?;  ailvery,  greenisb-gray.withconcaTesnrfaceof  deavage  60 

St.  Gotliani,  mquartaose  gaeisa;  heiag.;  aUyery;  claargray  60 

Sohwarzenbach,  Auatria,  pale  green  Gl  1 2 

Miaak;  transparent;  dear  oUve-green  02 — 63 

KaÜieciuenbui^;  transpareat;  dearpaleroae  63 — 64 

Mortaebiusk  65 

EothenkopC  Tyrol ;  green  66 

Glotia,  aew  Bio  Janeiro,  Braäl ;  colorlesa  HS  36 

Sohaitanslt :  Imperfeotly  Ironsparent ;  roae-oilored  67 

Brittany:  transparent,  rhombio  ootahedrons ;  blonde  HS 
Kimito,  Finland;  rhomtiooctahedrons;  transparent;  clearblonde     67—68 

Fialand;  crystBls  sUvery;  grayish-greon  67 — 68 

Aberdeen;  transparent;  blonde  68 

Joaepha-AJpo,  Auatria;  Ö.=2-71S  69  10 

Cape  Gozaa,  Brazil ;  pinclilieck-brown  60  25 

Midäletown,  Ot ;  colorleas;  G.=aS6a  70 
Katberinenbui^ ;  rliombiopriamsinfcldapar;  transparent;  uearly 

blonde  69^70 

loo.  7  ;  colorleas ;  but  afforda  \  ^  °«"^^'  ^'^ion  70 

'  '  (an  outer  region  60 

N^ulluk,  Greeuland  70  3fi 

Preaburg,  Hungary  70  40 

Kaaa^iengoyt,  Greenland;  green  71 

Kakuuda,  Braail;  pinehbeck-brown  71  25 

Cam,  Bohemia;  blonde  71  40 

Minaa  Geraea,  Brazil ;  pale  green  7 1  50 

ib.  ib.;  pale  brown  72  20 

Hörlbei^,  Bavaria;  pinchbeok-brown  72  25 

Chesterfield,  Maaa. ;  G.=2-827;  greonisb-yellow  73  30—7 

Serra  de  Conceigao,  Braail  74 

RalmeikirtJien,  Dpper  Austria;  gray  74  3S 

Miask,  Ural;  pinolibeck-brown  75  25 

Siberia;  gray  or  colorless;  O.  =  2-302  75—76 
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OXTGEK   COMPOUNDS. 


S9.  Ohesterfield,  Mass., 

40.  Qoshan  f ,  Mass.,  n 

41.  Presburg,  Ilungar; 

42.  Alengoa;  texag.; 

(3)  OpUcal  axes  in  ihe  dinnjrfroi  plam  oj  ihe  shorler  diagoaal 

Sflxony ;  hezBg. ;  Bilrery,  clear  gray ;  transp.,  maded  44  Sgh. 

Kolüu,  PmBsia;  groy,  in  granite  SO  13  Grailich, 

Zinnwald  and  Schlaggenwald;  mgranite.    Lepidolito?  61  BO  " 

Tyrol;  in  grauite,  gray  52  13  " 

SilDeria ;  colorleaa  60  30  Sen. 

Piedmont;  rtombio;  Bilvery  reflection ;  gcayieh-green  by  trp.  G3  " 

St  FerÄDle,  aearBrive;  transparent;  olivo^reeo  6B  " 

Milan ;  teiag. ;  greanish-white ;  silvery ;  unetiiouB,  not  elastio        65  " 

Fossum,  Norway ;  besag.;  dear  olive-green  66  " 

Scotland;  brown;  in  lai^e  tMck  crystala  88  " 

TarasGon (Ari^) ;  rhombio;  transparent;  colorless  69  " 

Ural,  in  grapMe  granite ;  silvary  lustre;  color  blonde  12  " 

trtö;  liombS]  lustre  ailverj ]  yoUowisli-blonde  72 — 73  " 

Haughton  foutidfortliemioaof  Dublin  Co.,  Irelaiid,  53°  8';  of  Glenmalure  61"  11';  of  Glsnda- 
lough  vallej^,  70=4';  ofMt.  Leinster,  72°  18';  ofLoughDan,  70°, 

On  examini:^  diffetent  mioas  pressed  betweeu  two  platea  of  glaas,  and  subjecting  them  to 
chacgea  of  temperatuce,  Senarmont  foimd  no  perceptiWe  change  in  the  optioal  aiea, 

Qrailioh  showa  tbat,  with  sllght  exceptions,  tte  aagle  ineraases  with  Üie  specific  gravityin  tlie 
miea  of  a  given  localily.    Thus  saven  mieaa  from  Prceburg,  Hungary,  gave  the  following : 

2-73B        2-755        2-78i        2-790        2-793        2-706 
70-0  70-S  71-2  72-3  72-4  73-0 

MuscoTitewas  so  named  by  the  autlior  in  1850,  from  Tüivn  MvscovUmm,  ot  Miiscovy-glass, 
formerly  a  populär  name  of  the  mineral    Faclmle  waa  named  after  the  chemisli  Fuoha. 

Takäe  of  Thomaon  (1.  c),  fW)m  Wioklow,  Irelond,  ia  noßdng  but  maigarodite,  aecordiüg  1«  Greg 
and  Lettaom  (Min.,  203),  -i^ho  say  that  it  investa  oryatals  of  andaluaite.  Thomson,  as  hia  deaorip- 
tion  implies,  coneidered  the  andalnsite  prisms  aad  icveeting  raioa  all  one  mineral — the  taloite ; 
and  in  yiew  of  thia,  the  aualyaea  need  not  here  he  oited.  Tbomson'a  naorite,  from  "  Brunswick, 
Me.,"  ia  Öie  green  miea  of  ünity,  Me. 

Alt. — Miea  at  timea  becom^  hydrated,  loaiug  ita  elasticlty  and  tranaparency,  and  often  aome 
portion  of  the  potash ;  and  at  the  aame  time  it  may  take  up  magneaia,  lima,  or  soda.  The  occur- 
rence  of  water,  magnesia,  lime,  and  soda  in  aome  micaa,  eapeoiaUy  the  margarodites,  haa  been 
attrihnted  to  inclpient  alteratiou.    See  aualyaes  under  A,  1,  and  A,  2. 

These  ohauges  may  be  promotod  by  watera  contiünh^  carbonates  of  these  baaea,  E.  Blum 
(Jahrb.  Min.,  1865,  269)  givea  the  followii^  analysis  by  Dr.  Wolkechaar  of  an  alterea  miea 
(biotife  ?)  from  the  iMo^te  of  Sehemnita,  whioh  had  lost  nearly  all  its  alumina  and  consiated 
largely  of  carbonatea:  Si  33'34,  Äl  3-53,  fe  16-01,  lÄn  0-89,  ttg  2-06,  Ca  21-73,  Sa  2-26,  6  0-56, 
C  20-06=100-44.  Tbe  narbonie  acid  wouhi  reqoire  the  Ca  2t-73,  and  Sig  3-06,  with  Pe  1-22, 
making  46  p.  o.  of  carbonatea.  Miea  occurs  altered  to  steaMte  and  serpeit^e,  and  Tschermak 
mentiona  oaaes  of  aJteration  to  amphibole  and  atilpnosiderite. 

294.  LEPIDOIiITB.  Violetfarbigen  ZeolJth  (fr.  Eozena)  «.  Sorn,  OroH'a  Ann.,  iL  19G,  1731. 
Ijlalith  (ib)  V  Sorn  Schuppenatein  Gesvn.  LepidoMth  KUi/pr.,  Sohrifl.  Ges.  Bei-L,  xi.  50, 
1794,  Bei^m  J  11.  bO  1793  Be  tr  L  21,  219,  1795,  ii.  101.  Lopidolita  Kino.,  i.  208,  1794 
litMonghmmer  0  Gmeln  Oil>  Ann.,  Mv.  371,  1830.  Lithia  Miea.  Uthionit  tj.  £(>&.,  Taf., 
64,  1853.  Eabenfelimraer  8  denscher  Fels-G-limmer  (tr.  Altenberg),  Breüh.,  Ohsr.,  1823,  1833, 
Handb.,  404  IMl      Zmnwaliit  ifu/i  Handb.,  531, 184B. 

Orthorhomljic     JA  /=130°      Forma  like  those  of  mnscovite.     Oleav- 
age :  basal,  liigbly  emineut.     Also  massive  Bcaly-graniilar,  coarse  or  fiiie. 
H,=2'5— 4.     G.=3-84~3.     Lustre  pearly.     Color  rose-red,  violet-gray 
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or  lilac,  jellowieh,  grayiah-white,  white.     TranBlueent,     Optic-axial  angle 
T0°— 78° ;  sometimea  45°— 60". 

Oomp.^ — 0.  ratio  for  bflsee  and  ailica  moBtiy  1  :  li  1  for  K,  S,  betwocn  1  ;  3  and  1  :  4^.  The 
prutoKjda  {&)  include,  besides  potasb,  lUbia,  rubidia,  aud  raesia;  aud  in  the  Zinnwald  mica, 
Thallium  has  baen.  deteotsA.  Fluorins  is  present,  and  tbe  ratio  to  ozvgen  mostlj  1  :  12,  aa  in  tbe 
Eozena,  as  analjEOii  by  Bammelabecg ;  other  ratlos  obtained  are ;  in  the  Ural,  Ohursdorf,  Uto, 
and  Boaena  mioaa,  1 :  20;  in  Üie  Altenbei^  (Stein),  1 :  60;  in  the  Zinnwald,  l  :  14,  1  ;  11,  1 :  12; 
iti  the  Juachakova,  1 :  B ;  in  Tumsr's  Altenbei^,  1  :  2^.  But  there  is  mnch  nncertainty  con- 
nected with  aU  tlie  determinations  of  the  flnorine. 

The  O.  ratio  for  the  bases  aud  ailica  1 :  I^  correspoBcls  to  a  combiuatioa  of  1  unisilicate  to  2  of 
biailicate,  or  the  forraula  (ß",  K)'  ä'+2  ffe',  ß)  §i';  and  also  to  siraply  a  anisilicate  with  aoces- 
s«ry  ailica  (R=  S)'  Si'  +  a  SL 

Analj^ea:  1,  Klaproth  (Beitr.,  t,  ü.,  v.);  2,  Gmelin  (1.  c);  3,  Kralovanaki  (Schw.  J.,  liv.  230); 
4,  Rammelsberg  (5th  Suppl,  120);  5,  Regnault  (Ann.  d.  K,  III.  lüL  161);  6,  1,  Gmelin;  B, 
Tumei-(Edinb.  J.  ScL,  iii.,  Ti.  81);  9,Kl»proth;  10,  Lohmeyer  (Pogg.,  lii.  871);  11,  Stein  (Eamm. 
5tli  Suppig  119);  12,  Eammelaberg  (ib.);  13-18,  Turner  (L  c);  17,  18,  Eoaalea  (Po^.,  ItIü. 
ISi);    la,  Tiu'ucr  (1.  c);   20,  Stein  (J.  pr.  Ch.,  sivüi.  295): 

Si       Äl         So         Mh     Kg    Sa    Li       fe     n       Cl        P 

1.  Bozena        54-40  83-25  O'IS 4-OOr2-50] =100  Kl, 

2.  "  49-U6  33-01 1 '40  0-41    3-59     4-18f4-24lo-l]      3'40=100  Q. 

1-08  0-4!   3-58    4-19[4-15]      3-50      -100  Kr. 

]-29  0-24  1-lB  1-27  10-29 'I-12,  Ca  0-40,  P  0'16 

-100-38  B. 

5.  "  52-40  38-80      lä  1-50 4-86    8-14 4-18=98'S7  B, 

6.  Clmradorf  B2-25  38-85      Sl  3-68 4*79     6-90    ir.     4-81=100-76  0. 

7.  Zümwald   46-23  14'ia     17-97  M  4-S7 4-21    4-90  0-83   3-10=100-94  O, 

8.  "  44-28  24-53eell-38  lil  1-66 4-09     9-47 4-83  =  100-24  T. 

9.  '■  47-00  2O-O0fi'el5-50       I'75 14-50 =98-75  Kl. 

43-97  30-59      14-18       0-88    1-41   l'GO  iO-03|;O-22]O-2I  8-35  =  93-33  L. 

48-65  n-e7¥el4-57  M  1-24  0-53  0-71  2-41     8-60 8-16=103-54  a    [E. 

46-53  31-BlJeSl-4e»]ill-96  0*44  0-39  1-27     9-09 7-47,  F  0-13=100-66 

3.  Ctü  60-91  28-17       M  J-03 B-67     9-50 3-90=99-23  T. 

"  50-35^8-30       fit  1-33 6-49     9-04 4*94=99-35  1. 

Comwall      60-82  21-33  f'e  9-08 4-05     fl-86 4-66=99'70  T. 

"  40-06  23-90      27-06  H  |-79 3-00     4-,^0 3-16=100-27  T. 

Jusehakova48'93  19-08      6-69   a-23  2-77  10-96  r31  10-44,  Ca  0-14  H. 

"  46-62  21-05     4-12 und.  md.  —  l'Ol  10-01,  Oa  0-13,  rest 


e  the  iliscovery  of  the  metals  rubidium 

§i        Sl        Fe      ÄTg      Ca      fib      öa       Li      LiF     üTaF     KF        fi 
50'32     38-54     0-73     0-51     l'Ol     0-24      tr.      O-70     0-99     1-71      12-06     3-12  =  9999 

Tlio  Proportion  of  fluoriue  was  determined  by  the  Iobb.  Reckoning  the  fluorine  as  osjgen,  the 
0.  ratio  for  R,  B,  Si  ia  1  :  4-25 :  8-43.  0.  D.  AUer.  (Am.  J.  Sei.,  IL  sksIt.  369)  foimd  in  the  He- 
bron lepidolite  ßesium  03,  and  rabidium  0-14;  and  tater  (p.  373)  0-3  of  rabidium  uearly. 

Eammelsbei^'s  analysis  of  the  Zinnwald  lepidolite  (anaL  13)  gate  him  tlie  0.  ratio  1-I5 :  3 ;  6-3, 
or  iiearly  1:3:6;  and  that  of  the  Itozena  (anaL  4)  1:4-4:  9-13,  or  approximalflly  1 :  4J- :  9,  bnt 
for  which  he  pro^osea  1 :  4^^  r  ^,  since  the  spedmen  he  analyaed  oont^ed  free  quartz  in  visible 
graina,  and  hia  aüioa  might  couBequently  have  been  too  Mgh  [the  ratio  1 :  1^  between  tha  bases 
and  ailica  would  require  1 :  4^:  8J],  From  Eosalea'a  analyaia  of  the  JuaelüikoTa  (anal.  17),  he 
deducos  the  ratio  1:2-3:  6-4,  or  approMtnately,  as  he  obserres,  1:3:6. 

Anal.  II  is  oited  by  Breithaupt  for  his  mbenglimmer;  G.=3-146— 3-190;  oolor  greeniah-black 
to  darlc  green. 

The  Zinnwald  mica  has  been  cahed  zinntmldile. 
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316  OXTGEN 

More  eheraioal  mTeaf^ationa  are  reqnired  liefore  tlie  speeiea  lepidoHte  can  he  correctly  aub- 
diyided  or  compreliended.     PhyMcaUy  it  is  hardly  »listinot  from  muacovits. 

Pyr.,  etc.-— In  the  eloaed  tube  gives  water  aud  readjon  for  fluorine.  B.B.  fuaes  wltt  intumea- 
cence  at  2— ä*5  to  a  white  or  grayiah  glaaa,  Bometimea  magnetic,  eoloring  the  flaite  purpliah-red 
at  the  moment  of  fuaion  (lithia).  With  the  fluies  aoine  varieties  giv©  reactioos  for  iron  and  man- 
gauesB.  Attaoked  bnt  not  oompletely  deeomposed  by  aoida.  After  ftision,  gelatiaizeB  with  mn- 
riatio  acid. 

Obs.— Occm's  in  granite  and  gneisa,  espedaJly  ia  granitio  veins,  antl  is  asaoolated  sometinies 
with  oaasiterite,  red,  green,  or  blaek  tourmaline,  amblygonite,  etc.  Found  near  ütö  in  Sweden ; 
grayish-wtile  at  Zinnwald  in  Bohemia ;  at  Altanberg,  Cäiursdorf,  andPenigiu  Sasony;  JuschalioTa 
in  the, Ural;  lUac  or  reddisIi-Tiolet  at  Roaeua  in  Moravia ;  near  Clianteioulie,  Dept.  Hanta  Vienno, 
IFrance;  at  Campo  on  Elba;  bcown  at  St  MicUaei's  Mouat  in  Comwall;  Ai^ll  in  Sootland; 
Tyrone  in  Ireland. 

In  the  United  States,  a  gi'annlar  and  a  broad  foliated  yariely  at  Paris,  and  also  at  Hebron,  Me,, 
with  red  tourmaline  and  amblygonite ;   granulär  near  Ifiddletown,   Conn,    The  rose  mica  of 


P  na            whatah  green :  wiüi  green  tourmaline                                14° — li"  30'  Silliman. 

d  14                     GraüiclL 

Sb  1B  40 

E         a,M         M  76                            " 

P  ng  Sflx  T6  30                   " 

A       p     h  m  Boumon's  oolleotion  gare  Senarmont  65° ;  and  a  Ztmiwald  mica,  silvBry 

o   gr    n  h  b  4    —47°,    Grailieh  made  the  angle  of  mica  from  Zinnwald  and  Sclilaggen- 

wald  51  10 .  Each  of  these  varieties,  givitig  comparatively  amall  anglea,  have  the  plane  of  the 
azes  lirfuikydiagimal ;  and  tiie  smaJl  angle  may  atise  fcom  an  JnterlatnJnation  of  a  brachydiagpual 
kind  with  a  macroäi^onal. 

llamed  lepidolite  from  Änr«,  scoM,  after  the  earlier  German  name  Schvppeiisieia,  allnding  to  the 
scaly  Btructure  of  Hie  massive  variely  of  Roaena. 

a96A.  SNARunrra  Biväh.  (B.  K  Z^.,  siiv.  364,  136B).  A  raica-hke  cleavago  in  one  dirootion, 
and  another  tranaverse  imperfeet.  Occurs  maaäTe  and  in  tufta  columnar  in  atrueture,  with 
H.=4— 5'6,  the  loast  onclearage-Burfaeei  G.=2-826;  histre  on  cleav^ie-faoe  pearly,  elsewhere 
vitreoua ;  oolor  raostly  reddiah-white,  colorless,  grayiah-white.  It  ia,  aceording  to  Eichter  (1.  o.), 
a  Silicate  of  alumina,  lithiai  soäa,  and  potash,  Cornea  from  the  shore  of  the  Suarum-El^  near 
"narum,  in  Norway. 

295.  CRTOPHTLIjITE.    J.  F.  Cooks,  Am.  J.  Sei.,  IL  xliü.  21T,  1861. 

Orthorhombic.  JA  J=120°.  In  six-sided  priama.  CleaTage:  basal 
highly  eminent,  as  in  the  Mica  groap.  Twins :  composition-face  i-i.  Also 
massive,  an  aggr^ate  of  seales. 

H,=2— 2'5.  G.=2-909.  Liistre  of  cleava^e-face  bright  pearly  inclin- 
ing  to  resinous.  Oolor  by  transmitted  light  dull  emerald-green,  transverse 
to  axjs  brownisb-red,  Streak  grayish,  sligbtly  greenish.  Tbin  folia  tougli 
and  elastic.  Optie-asial  angle  55  to  60°  j  plane  of  axes  brachydiagonal ; 
Cooke. 

Oomp^-0.ralioforiE,E,  gi-3  :4:  14;  for  fe+ü,  Si,  1 :  3 ;  wheni!etheformula(f  ß'-l-?S) 
Si',  m  whieh  E,=protoxyd  of  iron,  potash,  and  lithia,  with  a  trace  of  aqda,  rubidia,  and  ca;sia. 
But  if  tliemicaa  aro  uniailicato  inlypc,  the  formula  may  be  (f  R'  +  |^fi)' Sl'+3  Si;  or  eise,  with 
half  the  escess  of  silica  basic,     Analjaia :  Cooke  (1.  c.) : 

Si  Äl       ¥e     Sn      te      STj;        £        U      Sa.  fib    Sil" 

(J)  Bl-49     16-71     1-97     0-34    'J-98    0*16     IS'IS    iVS        ir.        8-42=99-94. 


Pyr,,  etc — In  (he  Harne  of  a  oandle  fuaes  easily;  and  B.B.,  Witt  soi 
ish  enamel  (F.=1'5  — 2),  giving  the  flame  a  htJiia  reaotion.    In  fine  powder  deoompoi 
düute  mineral  acids,  the  ailioa  separatii^  as  a  powder.    The  flnorine  is  not  espelled  eye 

Obs. — Ocours  in  the  granite  of  Cape  Ann,  with  danalite  and  lepidomelane  (annito). 
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FNISILIOATES, 


SCAPOLITE  GROUP. 


A  list  of  the  Bpeci(^  of  the  Seapolite  group,  with  their  oxygen  ratioa 
and  forinnlas,  and  tlie  ratios  of  the  non-alkaline  to  the  aLkaline  protoxyd 
bases,  is  given  on  page  352.  Although  the  oxygen  ratioa  vaiy  from 
1:1:2,  1:2:3,  1:3:4,  to  1:2:4  and  1:2:6^,  the  apecies  are  elosely 
ahke  in  the  ^i^nare-pi'isinatie  fonna  of  their  cryatala,  in  the  small  number 
and  the  kmds  ot  occurring  planes,  and  in  the  angles.  The  Variation  in  the 
basal  angle  of  the  fundamental  octahedron  (1  :  1)  for  the  speciea  of  the 
group  ia  le^  than  40',  the  extremea  being  64°  13'  (aarcolite)  and  63°  40' 
(meionite)  The  species  are  white  or  grayish-white  in  color,  except 
when  impuie,  and  then  rarely  of  dark  coTor;  the  hardness  5— 6'6;  G.— 
2'5— 2-8  (3  932?  in  aarcolite).  The  alkali  present,  when  any,  ia  aoda, 
with  only  tracca  of  potaeh, 

Meionite  waa  tlie  first  speoiea  of  the  Snapolita  gronp  distiactly  rocogmzed.  It  ia,  towever, 
prabable  that  seapolite  was  induded  witlx  lameUar  pjioiane  under  the  nama  of  White  Schörü 
i^ar  (Skorlspat)  bj  Oronstedc,  who  mcndons  Fai^iiE,  ia  Fiolaiid,  as  oae  of  its  localitios.  Tlie 
namoa  Wemeriie  and  Sca^MiU  wers  both  introdueeil  by  d'Andrada  (of  Portugal)  in  the  aame 
article  (Schorer's  J-,  iy.  35,  38,  1800),  and  applied  to  apeoimenB  from  tlie  aame  region  in  Forway. 
"  *a  the  ßrsf  of  the  two  in  the  artiole,  Haüy  uaed  the  namea  Wemerik  and  ScapoWe 
he  apeeiea  dislinct)  in  hia  Trsüte  of  1801.  But  in  bis  MineraJc^ical  Oourae  for  18ü4  . 
5  arbitrarily  set  aside  the  lotter  for  Pa/ra/fiStine.  Monteiro,  a  friend  of  d'Andrada,  and 
apeaiiug  in  Ma  behalf,  proteated  in  1800  {J.  de  Phys.,  bvüL  171)  agaitiat  the  uhange,  and  aßer 
atgning  that  wernerite  and  seapolite  were  identioal,  both  on  chemioal  and  orystallographio  groirads, 
uj^ed  *he  adoption  of  the  name  fferamte  for  the  apedea.  In  tie  foUowiog  pagea  tlie  name 
Seapohta  is  retained  for  tUa  group,  so  that  täie  mineTala  may  all  be  called  soa^litts,  aa  thoae  uf 
the  feldapar  group  ara  eiilled  foldapara,  and  thoae  of  tlie  miea  and  chlorite  groupaj  reapectively 
micflB  and  cMorites;  and  the  name  Wernerite  is  applied  to  the  moat  prominent  diTiaion  of  the  old 
apeeics.     Thia  courae  meeta  aatiafaclorily  the  qaesUon  of  priority,  ajid  alao  the  convetiience  of  the 


296.  SAROOLITB.  Sarcolita  Dr.  Timmpmn  (of  Naples),  I  So:.  pfot  Sarcolita  du  Ticentin 
Gmolmite)  Fav^jas,  Ymig^.,  Ann.  d.  Mua.,  a..  '2,¥),  1807,  sL  43.]  Analoune  carnea  Mimt  cfc  C 
Min.  Vesuv.,  1826. 

Tetragönal;  OAl-^=156''  5';  fi!=0-4435.  Ob- 
seryed  j3ane8  aa  in  the  annexed  ügore ;  liemihedral 
in  the  planea  2-3,  only  the  altemate  oceurring.  (?  A  3 
=138"  33',  3A2,  pyr.,  133°  52,  ÖA|=157°19', 
/A  2=141°  37' ;  /A  6=104°  52^' ;  1  A  1  (not  oe- 
enrring  planea),  ba8.,=;64°  13'.     Cryatals  small, 

H.=6.  G.=2-545,  Brooke;  2-932,  Eammels- 
berg.  Luatre  vitreous.  Color  fleah-red  to  r<Ke-red, 
reddish-white,  Transparent  to  subtranaparent.  Ex- 
tremely  brittle. 

_  Comp.— O.  ratio  for  ft,B,Si^l:  1:2;  (KftCa  +  i'tS'aj'+i^Sl)'' 

Si'=Silica  39*7,  alumina  22-8,  lime  33-4,  aoda  4-1  =  100.    Anßlyaas :  1,  Scacchi  {Quadri  Crystnllo. 

grapMei,  Naplea,  66,  1842);  2,  Banunelsberg  (Pogg.,  olz,  570) : 
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OXTGKN    COMPOUNDS. 


corresponding  nearly 
Obs.— Of" 


(5) 

o  Üie  GompoMÜon  of  idoerBae. 

aes  to  a  while  ecamel.    With  adda  gelatinizca. 

Tence  at  Mi,  Bamma. 
Nameä  &om  aip(,flesh,  and  XiSof,  stowe,  in  alluaioQ  to  the  color. 
Tte  oystalliaation  waa  flrst  correctiy  ascertained  by  Brooke  (Ed.  J.  8oi,,  i.  ISü, 
had  proEoimced  it  oubio  (Tr.,  iii.  18:f2).  Eokaoharof  found  Oa  ü=r28°  38',  aad  0  A 
(Min.  RubbL,  ii.  110).  Rammelsberg  giveB  (!.  o.)  Oa2^128°  45',  and  0A2-i=l 
abo7e  ^ure  ia  tW>m  Hessenberg  (Min.  Sot,  No.  I.).  The  plane  usually  müde  1  ia 
in  Order  Üiat  the  lettering  of  Üie  orjstala  loay  correapond  with  that  of  üe  cryatala  ol 
of  the  Scapolite  groap. 


Tetragonal :  0  A  l-i  =:  156°  18' ;  a=0-439.  Observed 
planes  ;  0  ;  vertical,  J,  *-*',  «-3,  *-2 ;  pyramids,  1, 1-i ;  zircon- 
oids,  1-3,  3-3 ;  sometimea  liemihedral  in  the  planea  3-3,  the 
altemate  being  wanting.  0  A  1=148°  10',  1  A  1,  pyr.,=136'' 
11',  basal  63°  40',  Oleavage :  i-i  and  /  rather  perfect,  but 
often  inteiTupted. 

H.=5-5-6.  G.=2-6-2'Y4;  2-734-2-737,  fr.  Somma,v. 
Eath,  Lustre  vitreons.  Colorless  to  white.  Transparent  to 
trausluceut ;  often  much  cracked  within. 

Comp,— 0.  ralio  for &, K, Si^l  :  2  : 8 ;  (J (,i^ Öa-l-i^  &a)'-f- Jä-l)'§i'^SUica 
41-6,  aluniina  31-1,  lime  24'1,  soda  2'6=lO0.  Aiialj^es;  1,  L.  Qmelin  (Schw. 
J.,  XKT.  36,  suv.  348)  i  2,  Stroraeyer  (Daters.,  373);  3,  Wolff  (Da  Comp.  Eke- 

,  etc..  Ramm.,  äd  SuppL,  133);  4,  v.  Eath  (De  Comp.  Wem.,  Pogs-,  so.  81);  6,  Damour  (Lln- 

t,  1862,  äl): 

Si        Äl      fe    ±s    Ca     Na      K 

22-1     a-4   ,  C  and  ign.  3-1  =  100  GmeHa. 

24-24      1-8!         te  0-18=9B-6ü  StromeyBr. 

2-2'43  0-45  0-31,  ^n.  0-31=9'!-29  WolH". 

0-m  21-41  1-25  0-93,    "    0-19=08-46  Rath. 

0-46  19-00  2-51  0-86,    "    3-17,  gangue  0-46^98-66  Dam. 


An  opaque  mcioDiteeiaminedby  GnieliQhayingG.=a-65,  loat  I'6by  ignition,  andafforded  Bome 
carbonio  seid,  it  containing  carbonate  of  lime. 

Pyr.,  eto. — B.B.  fViseB  with  iatumescence  at  3  to  a  white  blabby  glaaa,  Decompoaod  by  seid 
without  galatinizing  (t,  Rath).  Gmelin  atatea  it  to  be  IHiaible  with  difSculty  on  the  edgea,  and 
both  Grröhn  and  Y.  Kobell  stat«  that  it  gelaünizes  with  nmriatio  aoid.  Au  esamioaBon  of  a  sped- 
laen  received  Irora  ScacoM  fully  oonfirma  vom  Rath's  eonolusions. 

Obs. — Occnrs  in  small  crystala  in  geodes,  uaually  in  limeatone  blocks,  on  Monte  8omma,  ncar 
Naplea. 

Rammelsbeig  obtained  (Pogg.,  iciv.  48*)  for  IM,  basal,  63'  48' ;  over  summit,  116°  12' ;  1 A 1, 
pjr.,  =  13B°  la';  üie  former  givea  Oa  1=148"  6',  and  1  A  1,  pyr.,  136°  8'.  Kokseharof  fonnd 
lAl,  pyr,,=lB6°  10'— 136"  llf  (Min.  Rnsal,  ü.  105);  Soacchi,  136°  11'  (I.e.);  vom  Rath,  for 
orystals  Irnin  L.  Laach,  135°  5&J  (Pogg.,  oxii.  262^  ^ving  a=0-442. 

Nameä  by  Haüy  fi-om  ptiai;  less,  tho  pyraraid  being  lesa  acute  than  in  idocrase. 


Bororaa  4u-a 
''      40-53 

32-73 

"       4207 

31-71 

"       42-65 

"       41-80 

30-40 

298.  PARANTHITB.  Paraathine  pt.  Skapolit,  Scapolit,  pt.  Wernent  pt  Stapoht  (fr 
Storgord  in  Pargaa)  ffi  NordeiisUölil,  Setw.  J.,  sisi.  417,  1821 ;  id.  (fr  Tumbf  rg)  V,  dmsledt, 
His.  Min.  Geog.  ueb.  Wöliler,  98,  1826. 
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Tetragonal.  Forma  Hke  those  of  wernerite ;  difference  in  angle,  if  any, 
imdetermined.  Obaerved  planes;  prismatie,  Z,  i-i;  octahedral,  1,  1-i; 
zirconoid,  3-3,  Nord,  Fig.  288,  excepting  tlie  planes  *-2  wanting  (form 
obeerved  at  Erabj).     Cleavage  lateral.     Also  massive, 

H.=5-5.  a.=2-736,  Pargas,  Nordenskiöld ;  2-849,  Tunaberg,  "Vfalm- 
etedt.  Lustre  between  pearly  and  Yitreous ;  outer  surface  eometimea  a 
little  waxy.  Color  white,  gi-ayish-white,  gray,  pale  grayisb-green,  sea- 
greeo,  approaching  celandine-green.     TransTucent. 

Oomp.— 0,  raljo  for  G,  K,  gi^l  :  3  :  4;  (J  Oa°+J  'Alf  gp=Silioa  43-0,  aluraina  36'9,  lime 
20-1  =  100. 

Analyses:  1-3,  N.  Nordensitiöld  (!.  o.)|  4,  "Watastedt  (1.  c);  B,  "Wolff(Comp.  Ekeberg.  Diaa, 
Eerol™,  1843): 


Si        Sl       Fe     ilg       Ca       Sa 
43-S3     35-43     18'9S     


3.  Storgard  41-25  SS-SS  —   1 

4.  Tuuabei^,  orysl.  43-83  S5-28  0-88 

5.  Pargas,  Erabj'?!uA.(irjnft.  45-10  33-76 ( 

6.  Pargas,  gnk  oryst.  46i46  80-96  — 


-25  Nord. 
Nord. 

■oeWalmsL 

Wolff. 
53  Rath. 


AnaL  1,  G.=2-13e;  S,  G.=2-'r49;  4,  G.=2-849;  B,  G.=2''?12;  e,  G.=2-654. 

Anal.  1,  2,  4,  correapond  totheO.  ratio  1:3:4  (more  nearlj  1:31:  43);  anal  3,  to  1:3-6:  8-6; 
anal.  4,  to  I  :  3  :  4-3 ;  aaaL  5,  to  1 ;  3 ;  4-6 ;  eaöb  oorrespondii^  very  nearly  to  the  0.  ratio  for 
basea  aiid  silica  1:1. 

An  Eraby  speeimen  affordsd  HartwaU  and  Hedbei^  (Jabresb.,  iv.  1B5)  §i  48-11,  Sl  31-OB,  Oa 
I.'i-34,  Sa  3'2B,  ign.  0-81=99-63;  wMoh  gi^ea  tha  0.  ratio  M  :  8  :  5-3,  or  a  eonsiderable  eiceaa 
of  BÜioa,  wlth  soiue  soda.    It  la  probably  the  same  mineral  wilh  that  of  anal  6,  altered. 

Pyr,,  atc — The  Tunaberg  erystals  B.B.  ftise  eaaily  with.  iutumesoenoe  to  a  globule. 

Obs. — Occora  in  greeniat  4- and  3-aidod  prisms,  some  of  them  teroiiaated,  at  Tunaberg  In 
Swedon ;  also  at  Eraby  and  Storgard  in  the  patiah  of  Pargaa,  Finland. 

An  unalyais  by  Laugier  of  "  Paranüiine  "  fVom  Arendal  afforded  Mm  (J.  de  Phys-,  liviü.  36, 
180,  1809)  Si  45-0,  äl  33*0,  Pe,  Slgl-0,  Oa  n-8,  Na  X-B,  ß  0-5,  whioh  agreea  closely  with  tbe  last 
aiialyaU  by  Wolff.  The  naaie  parwalhme,  sutsätuled  for  seapolito  {and  for  Arecdal  speoiniens) 
by  Haüy,  was  cODsequeutly  connected  io  Prance,  almost  BS  soou  aa  iutrodueec^  with  the  above 
composition,  aud  ooaliuued  ao  to  be  fbc  nearly  20  years  aflerward,  BerESliua  giving  the  formnla 
Ca°  Si  +  3  äl  Si  (and  also  the  name  poj-araiÄme)  in  hisN.  Syst.  Min,,  IBIS,  216,  AlthonghLau- 
giei's  analysis  of  the  Arendal  Bcapolitea  ia  not  confirmed  by  later  analysts,  the  name  paranlhile 
may  well  ije  retaiiied  for  this  aection  of  tliö  Seapolite  gtoap. 


299.  WEIUrEIRITK  Wernerite  (fr.  Norway)  ^Andmda,  .J.  de  Pliya-,  h.  S44,  1800,  Sclierer'a 
J.,  IT,  85,  1800.  Seapolite  (fr.  Worway)  d'Andrada,  ib.,  248,  and  ib.  38, 1800.  Eapidolith  Abild- 
gatwd,  Ann.  Ch.,  xskÜ.  195,  1600.  Wernerite,  Seapolite,  3.,  Tr,,  iii.  iv.  1801.  Skapolitli, 
Arctieit  [=W"ernoritel  Wem.,  1803,  Ludwig'a  Wern.,  iL  310, 1804.  Parauthine  [=ScapolitB  of 
Arendal]  K,  Lucas  TabL,  205,  1806 ;  H.  Comp.  TabL,  45,  1809.  Puacit  (fr.  Arendal)  Schia- 
mcKher,  TeraeiehD-,  104,  1801.  ChslmBfordite  J.  i^  *&  L.  Dotmi,  OuÜ,  Mm.  G.  Boston,  44,  1818. 
Nuttallite  (fr.  Bolton)  ^oolce,  Ann.  PhU.,  H.  viL  BIß,  1824.  Glaukolith  (fr,  L.  Bajk^)  v.  Flwher, 
Soltolotf's  Bergworka  J. ;  John.  Ohem.  Uutera.,  ii.  82,  1810;  ölauooljte. 

Tetragonal :  0  M4=  156'  14J' ;  a=0-4398.  Observed  planea : 
0 ;  vertieal,  7,  i4,  i-2,  i-3 ;  pyramids,  1,  3 ;  zirconoid,  3-3.  .  3-3 
and  i-2  often   hemihedral,  rigbt  or  )eft,  half  of  tbe  eight  planes  being 
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eitbcr  wanting,  or  (a^ 
half. 


K  Slildiaüka, 


in  f.  291,  a  top  view)  miicli  smaller  tKan  tliG  otbei 


ÖAl=li8°6' 

7a  1=131  54 

lAi-2=iei  34 

Ja  4-3=153  26 
■i-*A*-3=161  34 
iri  A  *-2— 153  36 

1  A  1,  pyr.,^136  7 

1  A  1, 1ms.,  63  48 
14  A  14,  pyr.,=146  53 


*-i  and  T  rather 
diatinct,  liiit  inteiTupted.    Also 
massive,    granulär,  or   with    a 
faint  fibrous  appearance  ;  somc 
ümes  columnar, 
H.  =  5— 6.     Gr.=3-63— 3-8.     Lnstre  vitreoua  to 
pearly  externally,   inelining   to  resinous ;    cleavage 
and  cross-fraeture   Burfaee  viti'eous.      Color  white, 
gray,  bluish,  greenish,   and  reddish,  usuaUy  light ; 
streijt    uncolored,      Transparent— faintly    subtrana- 
Incent.     Practui-e  subeonelioidal,     Brittle, 

Var. — 1.  CMäiary.  la  crjistals,  white  to  gray,  grayish-gwen,  brawuish,  and  rarely,  from  im- 
purity,  nearly  blaok.  Eoksoharof  gjves  for  Üie  ai^les  those  of  meionite,  namelv,  1  A  1,  pyr., : 
138°  11',  bas.,=63' 42',  l-i  A  Hpyr.,  =  146°  6'H',hae.,=i'l°  26',  i-iM-i=113"  48',  Ja  1=12  L" 
&1'  (Mia.  Russl.,  iL  82).    Tbe  prisins  are  sometimes  aeveral  mches  thick. 

Mdlaiil^  (namfld  after  T.  Kattal)  is  white  Ui  smoky  btown.  seapolite  from.  Bolton,  Mass.  Chem  - 
lata  have  foundwide  variatJoca  in  coiBpoaiticni,  aud  have  ahowntliat  it  ia  somelimea  much  allerei. 
The  cryatala  and  maaBive  variety  or  Chelmsforf,  Mass.,  of  gray,  greeniali,  and  reddiati  ahadea  of 
color,  haa  been  oalled  Oksbmjordile. 

2.  Massiee.  Glaiicoiite  ia  of  pale  violet-blue,  Maish,  indigo-blue,  to  greenish-gray  colora, 
aomeämes  reaembling  eancrinite,  bot  having  tha  cleaTage  of  seapolite.  It  ia  from  near  R.  Slüdi- 
anka,  beyoad  L.  Baikal,  ßibeila,  where  it  oooura  in  yeins  in  granite.  The  pink  soapolite  of  Bolton 
is  aimilar.    Jfamed  from  ylnutoV,  greemslirgray  or  sea-greea. 

Oomp.—O.  ratio  for  E,  S,  Si=l  :  2  r  4;  or  for  taasea  and  ailiea  1:  i\.  Pormula  (i(Ca,  Na)' + 
|^äl)'Si'+Si;  or  eise  with  half  the  eicaaa  of  Eil[ea(Si)  baaio;  =,  if  Öa:  Na=;4:  !,  Silica  48-4, 
alumina  28'6,  lime  181,  soda  5-0=100. 

The  above  is  the  mean  ratio ;  but  the  analyaes  ahow  rariationa  from  it,  aa  aeen  helow,  due,  in 
part  at  leaat,  to  impuritiea,  atteratioa,  or  incorr«ct  determinations. 

Analyses:  1,  2,  G.  v.  Eath(P<OT,,  xc  82,  288};  3,  Thomson  {Min.,  i.  2Y3);  4,  Wolff  (Inaug. 
"'   I.  Berlin,  1843,  Ramm.  Min.  Cli.,  7 19) ;_  5,  Warla  (Am.  J.  SoL,  IL  x.  325) ;  6-8,  G.  v.  Eath 


IBrwcnsalo,  Finland. 


(1.  c); 


3. 


T,  356)  i  10,  y.  Eath  (1.  a) ;  II,  Wolff  (1.  a): 
iPe      Sig     Ca 


44-40    26-52     3-70     101    201( 


1-23 


rOk., 


.8-63     S-64 


6.  Arendal,  yiiiK-gn.  " 
1.  Arendal,  ywh.,  cfyst. 

8.  Malsjö,  A/uM,      mass 

9.  DrotJiema,  viokt,      " 

10.  Ii.  Baikal,  GlaacoUte 

11.  Lauritikari,  Finl. 


47 -ÖT     2B-75    a-2 


1-29  lB-03 

n-31  7-76 

0-30  17-30  6-45 

0-26  17-23  6-88 

2-18  16-34  3-55 

0-55  17-17  4-76 

0-47  17-16  4-71 


0-51  1-24=93-14  Rath. 

0-63  0-78=98-51  Rath 

B-O4=10O-O8  Thom. 

0-54  0-74=99-36  Wolffi 

=100-77  Wurtz. 

1-S5  l-24=90-22  Rath. 

0-97  0-38=100  Rath. 

0-85  1-75=97-06  Hath. 

0-32  l-60=B8-14Berg. 

0-58  0-48==)OOEath. 

0-12  0-85=98-45  "Wolm 
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Anal  1,  G-.=2'788,  blacbish^^een  eiystala,  tlie  interior  in  pari;  O] 
precediüg  \a  oolor;  3,  2*709;  4,  Qr.=2-1lSi  5,  Q,  =  a-lü4;  (i,  G.=; 
2-768;  9,  G.=2-34?,  fromthepariBliof  DroÜiemsinE.  öothlaud;  1 
color  blackish-greeii  anä  (treenisli-gray. 

The  osygen  ratioa  for  ß,  K,  Si,  corresponding  to  tbe  aoalfscs  ari 


le;  2,  3'743,  and  like  tha 
1 ;  7,  G.-2-697  ;  8,  G.= 
;.  =  a-6GG;   11,  G.  =  a-73S, 


11. 


Tlia  flrst  two  analyses  by  t.  Rath  of  spemmenfl  oamed  nutiallite,  and  aUributet!  to  Bolton,  are 
evidoutly  of  altered  cryBtEls,  sa  the  presenoe  of  orer  3  p.  c  of  osyd  of  iroa  mdicatea.  The  coloi 
stated,  "blacTrish-greeD,"  ia  fucther  evidenee  on  this  point.  Moreover  it  is  a  Tery  imusiial  ooloc 
at  the  looaKty,  aa  auttalUte  ia  ordmarily  wMte,  grayisli-wMte,  and  pale  smoty  brown,  the  darkec 
color  occiirritig  sometimes  in  cryatals  that  are  parCly  whitisli.  V.  Rath  atates  Üiat  tbe  miüeral 
waa  very  difBcultly  fuaible.  Thomson'a  analysis  (Fo.  3)  was  also  made  on  an  altered  apeiämen, 
as  it  gave  6  p.  o.  of  water. 

Muii,  ia  aa  analyaia  of  nuttallite  published  by  Thomson  (Min.,  333)  obtained  Si  37'81,  'M  25-10, 
Pe  7-89,  Öa  18-34,  £  J'80,  fl  1-50=97-94.  The  potash  and  the  low  silioa,  as  well  aa  the  iron,  in- 
dioat«  an  altered  apecimen,  if  the  ana^sia  may  be  so  far  troälcd.  aa  to  draw  a  conolusioii  from  it. 
The  color  of  the  mineral  (wMte,  to  yellowish,  bluish,  or  greenish)  and  the  aasoeiatod  miaecala  on 
Üie  speeiicen  (spliene  and  green  pyi-oxene)  show  that  Muir  probahly  had  true  nuttallite  for  in- 
Testigaüon. 

Wurta's  anüljBia  of  the  pink  scapolib;  of  Bolton  giyea  more  aoda  than  the  rest.  In  a  recenl 
trial  (priy.  contrib.)  B.  S.  Eurton  found  about  3  p.  o.  of  alkalies,  sustainiag  Wolff 'a  reanlts. 

The  bluish-^ray  massive  variety  from  MaJ^'ö  has  been  aoalyzed  also  by  Sttokow  (Verwitt.  Min., 
ISS),  but  as  he  found  no  alkaliea,  his  reaulta  are  quoationable,  either  on  the  ground  of  the  speei- 
aien  or  the  analyaia,  He  obtained  äi  48*17,  Äl  2827,  Se  2*38,  Öa  19*04,  S  ä*00:=99'86.  Suokom 
analyzed  alao  a  kaolin  fi-om  Malsjö,  a  reault  of  alteratioe  of  the  acapolite  (aee  p.  323). 

PyrT  etc. — B.B.  fuees  easily  with  intumeseeoee  to  a  wtiite  blebby  glasa.  Imperfectly  decora- 
poaed  by  murialic  aoid. 

Obs.— Oocura  in  metamorphio  rocks,  and  raost  abundantly  in  grannlar  limeatone  near  its  jnno- 
tioa  with  the  associated  grMutio  or  allied  rock ;  sometimea  in  beda  of  magnetite  accomponying 
liniestone.  It  ia  often  aasociated  with  light-eolored  pyroxene,  amphibole,  garnet,  and  alao  with 
apatite,  aphene  ziroon  *  amphibole  ia  a  lew  common  aaaociate  Ihan  pyrozene.  The  soapolite  of  Par- 
gaa,  Philand,  la  in.  luneotoae  that  of  Araalal  la  Horwaj  and  Malajö  in  "Wermland,  oocurs  with 
m^nctite  in  Umestoue 

Some  foreiga  looaUtiea  of  tl  e  m  necal  ara  above  md  cated.  In  the  foUowii^  those  of 
wemorite  aad  eke  uiaite  are  not  yet  d^tnguslied.  lo  Vermeni,  at  Marlboro',  masaive. 
In  Mass.,  at  Bolton  anl  Boiboroi^^h  in  cryst-ils,  aometunes  large;  at  Ohülmaford;  Little- 
ton;  ehester  Carh'de  Waatilen  maasTS  at  ParaonafleidandRaymond.  nearDr,  Swett'a  houae, 
cryatals,  with  i  ellow  garaet  In  Coan  at  Moaroe,  white  and  nearly  fibroua ;  a  atone  quarr}"  at 
Pftugatudk,  Ston  ngton  massive  In  X'  Tm-l,  at  Two  Poada  in  Oraage  Co.,  reddiah-white 
cryatals  with  pyrozene,  aphene,  aadzireoa,  oae  oryatal  10  m.  longaüdB  ia  diamefer;  at  Fall  Hill, 
Monroe,  of  white  and  bluish  colota,  massive,  with  lamellar  pyrosene ;  in  Warwick  of  the  aama 
coanty,  near  Amify,  milk-whita  ctystala  -with  pyroiene,  aphene,  and  graphite  ;  6  ai.  S.  of  War- 
wick, and  2  CL  N.  of  Bdenville,  aear  Gceanwood  Pnmace  (planes  1, 1,  i-2,  i-i),  are  othac  good 
tocalities  ;  in  Essex  Co.,  perfect  cryatals  and  maeaive,  nearly  übrous,  white  and  greenish-white, 
abundant  near  Kirhy'a  graphite  mine,  4  m.  (f.  B.  of  Aleiaadria,  ia  Ticoaderoga,  associated  with 
pyroiene ;  at  Crowa  Point ;  in  Lewis  Oo.,  in  fiae  cryatals,  white,  blniah,  and  darfc  gray,  present- 
ing  the  play  of  light  not  unnaual  with  thia  variely;  edges  of  the  cryatals  often  rounded.  In  K 
Jersey,  at  PrMdilin  and  Newton,  and  3  m.  W.  of  Attleboro',  ciystallized,.  in  limeatone.  In  Oanada, 
at  G.  Calnmet  Id.,  maaaive  lilac-colored ;  at  Hunteratown,  in  lai^e  orystals,  with  aphene;  at 
Grenvüle,  with  pyroiene. 

Piaani  has  analyaed  a  scapolite  from  Braltke,  Forway,  which  gives  a  compoaitlon  between  that 
of  paranthite  and  wemerite.    He  obt^ned  (C.  E.,  It.  45u)  : 


3i48-I 


M  32-65      S'e  0-87      Sig  1-15      Ca  13*32      Ä'a  2-59      it  0-63      fl  1-30^101*2S 


It  had  been  eaUed  Esinarkite. 

Una  of  the  miaerals  caEed  a. ._, „._, ._ 

him  G.=ä*6D,  and  the  cozopoaitioa  Si  44*6,  äl  30-4,  jag  2-5,  Öa 
Tiü  159).   Jt  iE  stated  to  be  greenish-white  and  compact,  aad  to  oci 


ime  from  Mt  Genfevre,  gave 
.-5,  Sa  7*6  (Ann.  d.  M.,  IIL 
r  associated  will 
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brown.  Hnnoragdite.  la  low  apocifio  grarity  it  is  near  scapolita.  Eut  we  may  suapect  ihat  ttere  iä 
Bome  miatake  about  tlie  apeoiflc  gravity,  in  which  ease  it  may  be  zolaite  (see  p.  290)  like  otter 
BBUsaiirite  Of  the  Alps.    It  agreea  rather  cearly  with.  the  latter  ia  oomposition, 

Canoaniie,  a  grayiah-wMte  or  blaiali  wbite  rock  occurriug  wiüt  dolomite  in  CanaaD,  Oodti., 
aad  referred  to  maBsive  seapolite  by  some  attthors,  is  massive  -wMtish  pyrosene,  a  mineral  com- 
mon iu  crjstala  in  the  dolomite  of  the  region. 

A  BO-called  glmictAVs  &om  the  L.  Baik^  region,  ana^aed  by  Bei^Tnann  {Pogg.,  ii.  961)  and 
QivartOTSiii  (BviD.  Soo.  Hat.  Moseow,  1848,  B48J  diffars  fiim  the  true  glaucollte  in  bBit^  difEcultly 
tliaible  (aa  muoh  30  aa  orthociase),  and  also  in  oompoBitioD,  these  nnalysta  obtaining : 

gj  Sl        3Pe       Jan       %        Oa        Sa       fe         fl 

1.  50-B8      27-60      0-10      0'85      S-IS      lO'Se      3-96      1-30      l-73=9»-07  Bergemano. 

2.  50-49       3B-ia       0'44       Ü-S9       '2-68       llSl       S'IO        l'OO       118=99-51  GiyartovaM. 

It  waa  massive,  ofa  greeniali-bluecolor,  with  G.=2*721,  Berg.;  2-65,  Giv,  It  has  been  supposed 
1o  be  a  feldspar. 

Alt — As  the  ülfcered  aeapolites  that  havo  boon  deÖTed  from  ekebei^ito  or  parantäiite  have  not 
been  distjnguishod  from  those  declvod  ftom  wernerite,  the  fohowing  observations  are  made  to 
inctude  all: 

In  the  alteration  of  the  soapolites,  oae  or  more  of  the  following  ehanges  oecur,  aa  iEustrated  in 
the  following  analyaes  of  different  kiuds: 

1,  The  h^ration  of  the  mineral 

3.  The  loBB  of  part  or  all  of  the  protoxyd  basoa,  oiten  effeoted  larg^ly  through  the  aelion  of 
Carbonated  -watcra  carrying  off  the  lime  as  earbonate. 

3.  The  Substitution  of  potaah  for  the  soda  or  Urne,  due  to  üie  aotion  of  the  oarbooates  in  aoln- 
tion  hl  pereolating  watera. 

4.  The  inocoase  in  the  amount  of  soda,  pcobably  hy  the  action  of  earbonate  of  aoda  or  chlorid  of 
sodium  ia  Bolutioa. 

5.  The  introductiott  of  oxyd  of  iroa,  through  Balis  of  lime  (o^anie,  bicarbouate,  etc.)  in 
Solution. 

e.  The  aubstituüon  of  magnesia  for  other  protoiyd  bases. 

T.  The  loBs  of  sihca  aa  well  as  protoxyd  bases. 

By  the  substitnöon  of  potash,  the  mmeral  paeaea  either  to  tlie  atate  of  jmiife  (anal  8  to  1 5), 
or  tothat  ofajjoJtMÄjniea  (anal  IS,  16).  By  lie  acquiaitioE  of  Iron  (anal,  17, 18)  it  passes  in  somi) 
casea  to  ej>Wsts  (anaL  19).  By  the  iatroduotion  of  raagnesia,  it  inay  pass  to  steaUle;  or  of  coagne- 
sia  and  potash,  to  a  'Biaffa^vi  miea  (anaL  20).  By  a  loss  of  bases,  the  proportion  of  allica  Icfl 
increasea  (anal  4,  6,  6,  21,  22,  23) ;  and  by  a  Iobb  of  silica  alao  (which  may  becorae  Opal  in  its 
Separation),  the  mineral  pasaea  to  a  kaoHa-Iike  Compound,  a  common  result  of  its  alleratiou  (anal. 
24).  Moreorer,  silica  may  remain,  and  the  altered  crystti  become  by  additions  a  silioeous  pseudo- 
inorph,  ES  oooura  at  Parkas. 

Aruüyses :  I.  Eydroua.     1,  Weibye  and  Berlm  (Pc^g.,  lisix.  303). 

IL  Coniamiag  corboaah  ofüim.  2-6,  Heraianu  {J.  pr.  Ch.,  xxxiv.  177);  7,  Brewer  (This  Mm., 
1850,  680) ;  7o,  stune,  with  the  ö  removed. 

ilL  B)laasic  orarf  ofiea  also  w/rbonaied.  8,  t.  Rath  (Pogg-,  xa.  288);  80,  same,  with  the  ö 
remoyed;  9,  T.  S.  Hutit(IUip.  ö.  Can.,  1852-53,  168,  1863,  474);  10,  Stadtmüller  (Am.  J.  Sei.,  II. 
viii.  394);  11,  T.  S.  Hunt  (ib.,  103) ;  13,  Orosaley  (This  Min.,  1360,  680);  13,  J.  D.  Whiiney  (Am. 
J.  Sra.,  ILxvi.  207);  14,  T,  S.  Hunt  (Eep.  G.  Can.,  1853,  186.1);  16,  Bischof  (Oh.  GeoL,  ii.  1438); 
lfl-19,  T.  RaÜi(Lo.);  20,  Bischof  (1.  o.);  21,  John(Bead.Min.,  iL  94,  183ä);  aa,  Berzeliua  (Afh. 
i.  Pya.,  ii.  202) ;  33,  Hartwall  &  Hedbei^  (Jahresb.,  iv.  155) ;  24,  Suokow  (Verwitt.  Min.,  138, 
1843) : 

Si       Sl  Fe    te    Stu  Jag    Ca  Sa  £  fi 

Arendal,  ^ifier.   38-00  24-10  4-82  0-78  3-80  22-34  - —    6-85  =  100-09  B. 

S'dianka,  Siroj,  43-36  30-52  0-95 31-59  3-74 =100-15  K 

Diana,  ffi-oj/         47-94  3Ü'03  3-60   0-33  1441  3-20  073  0-31=98-47  H. 

Bolton,  MFÄife  ra-.  56-04  23'aa  1-14   0-14  020     9-28  8-ß6  1-37  =100-65  IL 

"    rÄnwss.  51-68  29-30  1-16   0-15  0-78  13-51  I'48  0-94  0-82=99-80  H. 

Gulsjö,  w.  mass.  53-76  28-06  0-34   0-26  9-24  7-00  0-BB  0-67=99-87  H. 

Franklin,  ff»ft.(f)47'S5  38-77  1-73 3-02  13-00    fc-.  I'80,     Ö     4-72= 


Ia.       " 

i9-1l  80-21 

1-81 

3-12  12-30 



1-89=98-34  B. 

I.   8.  Bolton,  y 

Ikvi 

49-99  33-00 

1-64   

1-73    3-35 

0-35 

7-09    4-23,  Öa  ö  7-80= 
99-19  R. 

Sa.      " 

52-20  34-03 

1-71    

1-80    S-06 

0-37 

7-40    4-43=100-99  R. 
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Si  £t       Fe  %  Ca  fla      £:       ß 

I.  Perth                  46-30  ä6'30    868  I2'3e  2-88  iSO  2-80=98-99  Hunt. 

I.  Diana                     45-79  3011    1-86     11-41)     3-43    1-68  =  100-27  Stadtm. 

..  Mgerik               i9-82  24-91    1-86  1-16    Je.  10-21  7-B7,  Ca  ö  3-94=99-46  H. 

■'                      49-96  24-41     1-48  5-18  — -     9-97  6-06,  Öa  0  4-21=100-25  tt 

'                    52-09  18-Ü3'   —  und.   und.  nnd.  6-68,0aC4-41,0a'P8-23 W 

wmiJa        (1)47-60  al-30     4-19  1-45  0-88  9-30  6-43=99-65  Hunt 

idaljifica    rG5-82p27-3I'   0-42   0-43  5-77  0-20=100  Bisoh. 

'            "         44-49  24-91    4-84  0-36  214  1-116-71  8-44,  Ca  ö  11-11=99-11  E. 

'      iriolc-reä59-1i  16-30    7-90  4-02  2-15  4-314-42  1-83  =  100-57  Rath. 

'      bkKk       29-52  15-77  19-14  8-50  8-03  0-53  0-87  10-89,  Ca  C  4-62=98-45  R. 

'      J^iiitoJ«    37-92  19-3H5-65  0-26  32-68  0-39  0-23  2-51=98-T4  Eath. 

Y.  20.  Fargaa,  Mka      46-75  26-15     15-78   0-83  5-64  0-63=95-77  Bischof. 

21.   Gdbbrmiite          54-00  24-00     1-50   17-35   2-00=100  Johu. 

VI.  22.  Sjöfla,  brick^ed    61-50    25-35    1-50    0-75    3-00  fl-00  Mn  1-50=99  Barz. 

23.  PettBby,  Parg.    51-34    33-35    1-91     9-33    5-l2   1-00=100-97  H.  &  H. 

VII. 24.  Mälsjo, -Kiwii»     53-3a    44-65     Ml      =99-11  Suckow. 

'  Wllh  a.  Utile  Fa'  O'.        ''  Probably  Wo  hl^b. 

The  followlag  are  the  characters  of  different  altered  acapoljtes,  inoludiDg  tliose  or  wliieh  analy- 
8oa  are  abo-yo  gi^en  ; 

ÄiHEHiÄSTiTB  Weibyi  (Pogg.,  lisis.  303,  1850).  Anal.  1.  Like  scapoüte  in  form;  oolor  green- 
ish ;  opaque.    Jrom  Areodal,  with  blaolf  garnet  and  keilhauito. 

SthosamOVItb  Herrn.  (J.  pr.  Ch.,  xisiv.  178,  1345)  (AoaL  2).  Ilas  the  form  ofBcapoEte(Eokach.  . 
Min.  EnssL,  iil  96).  Coior  yellowish  to  light  oü-green ;  histre  greasy ;  tjanslucent;  H.  =  B-5,  G.= 
2-79.  B.B.  fiisea  easily  with  intumescanoe.  Prom  ijie  SliidWka  m  Dauria.  The  analysis  af- 
forded  6-4  p.  e.  of  carbonio  add,  whioh  is  abore  removed ;  this  corresponda  to  1 1  -4  p.  o.  of  Ca  0. 

Anal.  3.  Large  gray  ocystals,  con-tdaiag  9-33  p.  c.  of  Öa  C;  6-.=a-J4.  In  the  anal  as  above 
gi¥en,  406  of  0  is  remoTed.    Occura  at  Diana,  N,  Y.,  Witt  aphsne  in  caloite. 

AnnL  4,  White  orystals  with  ealdte,  ft-om  Bollon ;  G.=2-66.  In  the  anal,  as  above  giveo,  2-B 
p.  c.  of  ö  ia  removed.  AnaL  5,  reddish  masaiTe,  fVom  Bolton ;  ö.=2-70.  AnaL  8,  maasiTe,  yel- 
lowish;  H.=4-5;  G.=ä-787.    GontainB  7 -80  p.  c  of  Ca  Ö.    FromBolton. 

AnaL  6.  Whitish.  maaaivo,  from  Gul^ö ;  oontaius  3-41  Ca  C ;  G.=2-69.  In  iJie  anal,  above,  1-6 
p.  c.  of  ö  removed. 

AnaL  7.  Greeniah  or  yellowish^een,  oleavable,  and  parüy  in  crystala,  from  Franklin,  H".  J., 
having  H=3-6,  G.=3-J8,  withaubrcBinonsluetre;  B.B.  very  fnsible.  Contains  10-72  p.a  of  Oaü. 

AnaL  9.  Greenish-gray,  waxy  in  iustie  to  pearly,  aabtranaluoent,  with  H.=5-6,  G.=3-640-- 
3-667  ;  from  Perth  in  Cauada.     Contains  couaiderabie  magneaia  aa  woll  aa  potaah. 

AnaL  10.  In  grajiah  orystals,  from  Diana,  aasooiated  with  sphone.  (Not  fi^om  Bolton,  as  an- 
nounced ;  the  spednien  shows  by  its  charaoter  and  the  assooiated  minerala  that  it  ia  miqnaation- 
ably  from  Diana.) 

Aloehitb  ffimf  (Am.  J.  Sd.,  II.  viii.  103,  1849)  (anal.  11  —  13)  ooours  in  slender  aquare  prisma, 
BOmeümes  2  or  3  in.  long,  imbedded  in  ealdte.  Yellowish  to  gray  acd  nsually  dulL  Brittle.  H. 
=3—3-5;  some  crystals  more  altered,  35.  G. =2-697  — 3-112,  Hoot;  378,  Ocoaaley.  From 
Franklin,  Suaaei  Co.,  N.  J,  The  varying  resulta  of  anaiyses,  and  ihe  presence  of  oarbonate  of 
lirae,  of  magneaia,  and  the  raiatlona  to  Irnown  eiamples  of  altered  acapoiite,  confirm  the  view 
derived  irom  the  form  aod  appearanoes,  that  algecite  is  an  altcred  aoapolito,  atid  related  to 
piniie. 

WlLSONiTB  fi«n(  (Logan's  Rep.  Can.,  1853  and  1863,  Am,  J.  Sd.,  II.  siK.4*J8)  (anal  14)  is  a  mas- 
sive mineral  from  Bathurst,  Oanada,  affotding  aquare  prisms  hy  eleavago,  and  having  H. 
=3-5,  G.=2-765 — 2-776,  lustre  vitreous,  a  Utile  pearly  od  deavage  snrfaces;  oolor  reddish-whita, 
rose-red,  and  peach-bloaaom  red.  Aceording  to  Chapman  (im.  J.  Sd.,  IL  si.  269),  its  orystalliaa- 
tion  and  otbec  oharaoters  are  essenüally  those  of  BcapoUte.  It  ia  assodated  with  apatita,  ealdte, 
and  pyroiene.  The  oblique  basal  cieavage,  meutioned.  by  Himl,  is,  aa  atated  in  the  last  edltion 
of  this  wock,  p,  503,  only  a  fi-acture.  Hunt  in  Bep.  G.  Can.  1863  makes  it  a  vatiety  of  peaeokite. 
Occurs  also  in  norttern  H.  York.    See  further  ander  Pinttb,  p.  479. 

Sferenife  of  Emmons  (Rep.  G.  N.  Y.,  1831,  163)  has  the  form  oC  acapoiite,  with  H.  =  2;  &.  — 2-53; 
luatro  a  little  pearly ;  oolor  yellowish-wliito  or  greenish ;  and  is  ß-om  a  small  veio  in  limestone  at 
Antwerp,  H.  Y.  It  has  not  been  auaiyzed,  but  is  probably  near  algerite  or  wileonila.  Tho 
Pirät(wUgEii,  (pinitc-iiko)  Scapolü  of  Sohnmaeher  (Verz.,  98,  1801),  from  Arendal,  is  prohably  ainsi- 
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lar  fo  the  a^rito  and  other  pmite  psondomorplis.  It  ia  dasoribod  as  occurring  in  crystols  and 
massive,  of  a  white,  greenish,  aod  olier  shades,  Bai  as  B.B.  fuslng  easJIj.  His  7iUkarfig&-  Scopo- 
lil,  from  Arendal,  appeare  to  have  beeii  b  sieaiiüc  pBeudomorph,  it  beiug  B.B.  inftisible. 

Mka  frow,  AraiM,  Nmviay  (Micarelle  of  Abili^aard).  Anal.  15,  16.  The  miea  occura  ün- 
bedded  in  qoartz,  and  Jma,  according  to  v.  Bath  (L  o.),  ths  form  of  B-sifled  raystala  of  scapofile, 
6  in.  long.  The  cryiätBls  are  corered  with  mica  exterually,  and  within  consist  throughoiit  of  an 
aggregation  of  the  sarae  miea.  The  mica  is  greeuish-wliile,  transluoent.  H.=:2— B.  fi,=2'833, 
Osygen  ratio (from  v.  Rath)  1  :  56  ;  105 ;  perhaps  1:6;  104,  gi™g  1  :  I^ for  the  oxjgen  of 
the  basea  and  sihca.  Ths  change  from  aoapolite  haa  coiisiatod  in  the  removal  of  Eme,  addition  of 
¥&,  and  auhstitation  of  potssh  for  soda. 

Micafrem  Paa-gas,  anal.  20,  is  a  m^neaia  miea. 

The  rid  soapolite  of  Arendal  (anal.  11)  haa  H,=5  ;  G-.=:2-S63.  Brownisli  or  briek-red.  Dif- 
fioultly  fusible.  Oijgen  ratio  1 :  2'4  :  7-5.  In  the  change,  ¥b,  magceaia,  and  potash  haye  been 
introduoed. 

The  Macft  soapolite  of  Arendal  (aoaL  18)  äs  altered  by  a  large  addition  of  magncsia  and  iron, 
Oolor  grayish-black  I  streak  grayish-white.  Eather  soft.  G.=2-837.  No  cleavage.  B.B.  edgea 
rounded  with  diffleulty.     0.  ratio  1  :  2-|  :  2-B  :  l'fi,  unlesa  part  of  tlie  iron  ia  -sescpiioiyd. 

The  epidote  pseudomorph  of  the  aame  locality  (anaL  19)  gives  the  oxygen  ratio  of  epidote 
1:2:3.  The  cryatals  oocur  Imbedded  in  urflUta.  Forahhammer  has  deaoribed  other  epidote 
pseudomorpha  after  acapolite  from  Arenda),  wbicii  are  albite  extemally  and  e|üdote  within. 

G-ABBBOHrrE  of  Schimiaeher  (Teraeichn.,  1801)  ia  reterrea  here  by  Sieniann,  who  obsarres  that 
thera  aro,  in  the  Eoole  des  Mines  at  Paris,  orystals  of  it  of  the  form  of  acapoüte  (Tliia  Min.,  B06, 
1854).  Sehnmaeher  describes  it  as  bluish-gray,  inclining  tn  leek-green ;  alao  grayish  monntain- 
gteen;  Insire  feeble  ;  fracture  smooth  like  Ihat  of  fiint ;  Q-.=2-941;  haring  eome  reserablance  to 
gabbro.  The  bluish-gray  yariety  from  the  Een!^  mine  near  Arendal,  with  blacdt  homUende 
and  caldte,  and  the  otSer  fbom  Fredericksväm,  Norway,  in  syenite. 

The  iaolm  from  Malsjö,  anal  34,  is  a  reddish-yellow  olay-like  mass,  retaining  scmething  of  the 
orystallina  form  of  soapolite ;  G.=2'].  The  composition  oocreaponds  to  1  of  alnmina  to  S  of  silica. 
For  anoHieT  kaolin  See  under  Eegbgrqitb  (Fasaauite). 

Steaüüc  pBendomorpha  occur  at  Newton,  N.  J-,  and  Arendal  in  Norway.  A  sükecis  scapolita 
of  Pargaa,  of  a  gray  color,  in  limestone,  contains  92-tl  p.c.  of  silioa.  J.üi(e  ia  annomiceil  by 
Tsohormak  as  occurring  pseudomorphoua  after  soapolile. 

Fseiiäo-Scopoliie  of  N.  NordenakiÖld  (Bidrag  FinL  Min.,  66,  1820)  is  womerite  sJtered  to  pyros- 
ene.  The  ciystals  are  large  and  eontaiu  orystals  of  pjrosene,  which  are  moat  abundant  toward 
tlie  eslerior ;  from  Simonaby,  near  Pai^aa. 

300.  BKEiBERGITE.  Soapolite  (fr.  Areudal)  pt.  Wemerite  (fr.  Aroudal)  pt.  [Syn.  imder 
:b,]  Sodait  (fr.  HesselkuUa)  Ekslerg,  Äfh.,  ii.  153,  1807.  Natrolite  of  Heaaelkullo 
Bkebergite  Berz.,  Arab.,  1824,  163.  Bkeberpt,  Porzellanapath  (fr.  Passau)  J.  AT. 
Fadis,  Denfcaehr.  Afc.  München,  rÜ.  66,  1818,  Taseh.  Min.,  sviL  94,  182a.  Poraellanit  v.  Kob., 
Tut,  53,  1853.    Fassanit  Nawmaim,  Min.,  SOB,  !8B5. 

Tetragonal,  Like  wemerite  in  fonn  and  eleavage.  Also  compact,  or 
finely  columnar  maeaive. 

H.=5'5— 6.  G.=2-1i.  Lnetre  vitreous,  somewhat  pearly  or  greasy. 
Color  white,  gi'ay,  greenisli-white,  biuish,  reddish.  Transparent  to  sat- 
traiisluecnt. 

Oomp.~0.  ratio  for  il,  5,  §i=l  :  2:4-S;  formula  (J(Ca,Sa)+SSl)°§i'  +  38i;  or  eise  with 
half  the  exceaa  of  ailicafor  H  Si)  basioi  =,  ifCa:  Sa=S  :  !,  Slioa  5n,  alnmina  26-3,  lime  16'1, 
soiäa5'9=lO0;  if  Ca  :  Na=2  :  1,  Silioa  51-7,  alomina  26-3,  lime  14'2,  soda  1-9=100, 

AnalyEes^  1,  Hermann  (J.  pr.  Gh.,  xiiiv.  117);  3,  Wolff  (Inai^.  Dtaa.,  Berlin,  1843,  Ramm. 
Min.  Gh.,  719);  3,  Hartwall  {Bora.  Jtüiresb.,  iv.  165);  4,  Wolff  (I.  c);  6,  v.  Rath  (Pogg.,  sie.  32, 
238);  G,  Wolff  (1.  o.);  7,  Damonr  (LlnsHtut.,  1882,  31);  8,  v.  Rath  (1.  c);  9,  Fucha  (1.  c);  10,  v 
Kobeli(J.  pr.  Gh.,  L89);  11,  Schaf hüutl  (Ann.  Ch.  Fharm.,  ilyi.  340): 

Si        Sl       Fe      Stg       Ca       Sa       E        fi 

13'29     4-64     0S2      — ,  Mo  0-26=100  H. 
14-44     6-14     0-65     O-69=08-i2  "WoliE 
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18  49-42     25-41     1-40     0-68     15-£ 

Ö,  jiiiiÄ,  mass.  49-88     27-03     0-21     0-86     12-1 

whüe  50-04    25-68     ]-06    I2'64    5-89     1-54  2-50=99-35  Eath. 

M,  yviKiB.      60-91     25  81     076     0-58     18-34    7-09     0-85  0-41=99-74  WolfE. 

60-30    25-08     14-08    6-98     1-01  3-25=99-70  Damonr. 

3  l-30-98-.19B^lili. 

1     =97-30  Kobeli. 

S     1-20,  Ol  0-92=99-65  S. 
■  1-35  p.  c.  of  cavbonsta  of  lime  removei 

Anal.l,G.=a-60;  2,  ö.=2-78Si4,G.=2-e28i  5,G.=2-GBB,-  e,ö.=2-712i  8,a.=2-63S;  9,». 
=  2-64. 

Tba  passa/aile  (Porcellanspatli)  taa  the  0.  ratio,  in  anal.  1,  1  :  2-4 :  4-8;  in  2,  1 :  2-4 :  4-9;  in  3, 
1:2-3:  4-6.  But  a  slight  chaage  in  tbe  bases  wonld  mslte  tte  last  1  :  2  :  4-B ;  and  it  is  probable 
tbat  the  mineral  ia  an  altered  ekebergite.  Fuchs  made  the  prisms  probably  about  92°,  and  so 
eIso  did  Schaf  MutL  But  Deacloizeaux  lias  found  that  it  lias  but  one  optioal  Biis — a,  negaüTe 
ooe— and  this  deddes  it  to  ba  tetra^nal  in  crystallization.  Its  colora  are  white  to  yeUowiah, 
blnish,  and  grajish-whita.     The  oryatals  are  coarsa,  and  ircognlarly  gronped  ur  aingle. 

Pyr.,  etc.— In  tha  dosed  tabe  jield  a  Bmall  amount  of  water.  B.B.  wMtsna  and  fliaes  wiih 
intumeBcence  lo  a  blabby  glaBs.    Imperfeetly  decompoBed  by  murialic  aeid. 

Oim.—Srora  Hessellkulla  and  MaJqö  in  Sweden;  Arendal  in  Forwsy ;  Palmas  in  Finlaud,  in 
limeatane;  Gouverneur,  St.  Lawrence  Co.,  M.  T.,  in  limestone,  with  apatite  and  sphene,  in  stört 
thick  oryatals  sometimea  several  inches  in  diameter. 

The  paBHaiüte  is  from  Appenzell,  near  Fassan,  in  Bavaria. 

Alt. — The  passauite  is  the  Boarcc,  by  its  alteration,  of  a  \&i^  bed  of  porcekin  earih  or  kao- 
lin.  Part  of  the  kaolin  has  the  prismatie  form  of  the  paasauite.  Fuchs  found  in  one  of  Ms  Mudy- 
ees  Si  45-06,  äl  32-00,  Pe  090,  Öa  074,  S  18*00,  undeeomposed  mineral  2-96=99-66;  in  an- 
othar  Si  43-85,  Ä!  3S-93,  Se  1-00,  Öa  0-83,  fi  18-50=99-91.  Opal  occurs  in  the  kaoUn  es  one 
result  of  the  altei-ation. 

Paealooitb  N.  Nordeask,  (Bull.  Soo.  Nut.  Moacow,  ttt  221,  1857).  Has  the  form,  and  angles 
of  scapohte  (Koksch.  Min.  Eussl-,  iü.  187),  and  is  probably  altoted  ekebergite.  Colors  white, 
bliüsh,  reddiah-blue  I  G.  =  2-665.  The  crysWs,  after  action  of  acida,  are  füll  of  worm-lika  holea, 
owii^  to  the  Separation  of  the  carbonate  of  lime  present.  Analysis  afforded  Si  44-95,  Si  26"89 
An  ir.,  lag  l-Ol,  Oa,  1444  [Sa  10-86],  ign.  1-86=100.  Fo  potash  was  found.  B.B.  easUy  fusi- 
ble,  The  O.  ratio for  ß,  E,  Siis  1 :  3:6;  but  aupposing  alosa  ofpart  of  thebases,  it  may  have 
been  or^nally  a  tme  ekebergite.  From  the  lazuiite  loeality  near  Buoharai  in  Siberia,  in  the 
L.  Baikal  region. 

301.  MIZZONITB.    ScaecJti,  Fogg.,  Ergänz,,  üi.  4J8,  1852. 

Tetragonal,  Closely  reeeniWes  meionite  in  its  crystals.  Obsei'ved  planes : 
0, 1,  i4,  i-2, 1.  <?  A  l-^^iSe"  & ;  «=0-4430 ;_  1  A  1=135°  56'  and  64°  8', 
ScaccM ;  135°  58',  Kokacharof.  Cleavage  as  in  meionite.  Oryatals  qiiite 
emaU.     Unknown  massive. 

H.=5-5— 6.  G.=2-633,  v.  Eath.  Liistre  vitreous.  Colorlesa  to  -white. 
Transparent  to  translucent. 

Comp.— 0.  ratio  for  S,H,äi=l:2;5i;  or,  for  bases  and  aiUca,=l :  1|;  formula,  (i(Oa,Sa)' 
+Säi)'8i'+SiSi;  or  elae  trith  half  the  eicess  of  sUioa  baaic;  =,  if  Ca:  ^3=1 :  1,  SiUca  55-2, 
alumina24'0,  lime  9-9,  soda  10*9=100.   The  analysesagree  about  a^  well  with  the  0.  ratio  1  ;2:  5J^. 

Analyais :  t.  Äath  (Pogg.,  cii.  354) : 

Si  54-70        Äl  23-80        Slg  0-22        Oa,  8*77        STa  9-83        K  3-14,  ign.  0-13=99  59. 
Pyr.,  etc. — B.B.  fusoa  easily,  liut  with  less  intumeacence  than  meionite.    Not  aoted  upou  bj 

ir  Inatosd  of  caldte 
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302.  DIPYRE.  Sohorl  blanohltre  de  Maul^on  {Pyreneea)  (diseov'dbr  Gillet-Laumont  in  IlSB), 
Leucolite,  Ddameth.,  S(!%r,,  1  389,  ii.  401,  1192.  Dipyre  K,  Tr.,  iii.  1801.  Sohmelzstein  Werri., 
Stoff.  Orykt,  i.  4U,  1811.  CouBsranite  Cha/^eaüer,  Ann.  Oh.  Phya.,  tttIt.  230,  IB28.  Coa 
Eoranite.     Prohnitoid  Blamsircmd,  CEfv.  Ai.  Stockü,,  I8S4,  297. 

Tctragonal.  Fonn  and  cleavage  samo  as  for  -wcmerite  and  meionite. 
CWstalB  small  or  large,  single  or  grouped.     Somctimes  columnar. 

H,=5— 5'5.  G.=2'646.  Luatxe  vitreous  to  &omewhat  pearly.  Color- 
less,  whitish,  yellowish,  ereenish,  and  aomefcim^  reddish ;  opaijue  white. 
Transparent  to  subtransiucent, 

Dipure  ocpura  in  rather  coarsa  crystals,  often  lai 
phlc  rooka,  while  mariidUe  is  found  only  in  very  sr 
and  oontains  moce  olltali.     Prebnitoid  is  Bimilar  to  oipyre. 

Comp.— O.  ratio  for  R,S,Si=l:  2:6;  formula  (i(iÖa+iSa)"+äSl)=Si'+6gi=,  if  Öa:Sa 
=  1 !  1,  Süiea  58-3,  alnmiDa  22-6,  lime  9-1,  aoda  lO'O. 

AnalyEsa:  1,  Tanquelin  (Haüy'a  Tr,,  ÜL  1801);  2,  Delesse  (0.  R.,  ktiü.  994,  18441 ;  3,  Damour 
(L'Inatitat,  16,  1862);  4,  Piaani  (Desol.  Min.,  i.  221);   5,  Blomstrand  ((Efv.  Ak.  Stockt.,  1854): 

§i      itl       Sin    Sig     Ca    S^a    £      fi 

Di^yre  60       34 —  10  4  2  =  100  Tauq. 

"     Libarens  65-g    24-8 9'0      9'4    O'T  =ü3-4  Delesse. 

"       PouEaO      B6-22  2.'i-05 9-44     7-68  0-90  2'41=99-10  Uamonr. 

"      Libarens  56-69  22-68  0-39  0-49     6-85     8-65  0-18  4-65  =  101-08  Piaani, 
Prelmüoid  BB-00  22-45  018  0-3ö    1-19  lOOT  0-43  1-04,  J'e  l-01=99-36  El. 

Pyr.,  eto. — B.B.  fusea  witli  intunieHcenoe  to  a  -white  bie^by  glass.  Soroe  specimena  ara  phoa- 
pborsBcent  when  hoated.    Imperfectly  decompoaed  by  acIdB. 

Oba. — Prora  the  regioE  of  the  Haulas-PyreneeB,  in  granulär  limeBtone :  at  Pouzao,  near  Bag- 
närea-de-Bigorre,  witli  a  white  uuiazia]  mica:  near  Libareos,  about  amile  and  a  half  fromMaul^nii, 
witli  mioa  or  tale ;  at  the  baths  of  Aulns  in  the  Dept.  of  Ariege ;  in  a  blaok  schist  on  tiie  right 
bank  of  the  Les,  near  luzanac,  Ariege ;  in  the  yicinity  of  Lontrin,  near  Angoumer,  in  bloolts  of 
granulär  limestone,  with  pyrite,  sphene.  The  prämitoid  ia  from  a  looality  between  Koagsbei^ 
Bnd  Solberg  in  Sweden,  with  coarsely  crjstall^d  homblende ;  its  hardness  is  stated  by  Blom- 
Btrand  to  be  1,  and  ft.=2-5a 

The  name  dipyre,  fraia  6it,  twice,  and  irSo,  fiire,  allndes  to  tlie  two  efiteots  of  heat,  fasüm  anAphos- 
phoresceaee.    Prehiiiioid  refers  to  a  reaerablance  to  jn-ehnüe. 

Alt. — Dipyre  undergoea  very  easy  alteration,  much  easior  täian  womerito,  and  this  it  probobly 
owea  to  the  large  percentage  of  soda.  At  all  the  loealitioa  the  mineral  oocurs  to  a  lai^a  estant  in 
a  crnnabling  atate.    Some  of  it  appeara  to  be  changed  to  a  tind  of  greenish  leuehtenbergite. 

Couseranüe  appears  to  be  tlie  same  mineral  in  an  altered  form.  It  occura  in  the  Same  region, 
and  the  dipyre  may  be  seen  paasing  into  couaeranite.  Ita  aquaro  prisma  are  usually  rough  or 
rounded  eiteriorly,  and  blui^-black  or  grayish-black  to  deep  blaek  in  oolor,  but  sometinieB  whit- 
iali  and  blacldsh  on  the  Same  specimen.  It  is  often  soft  and  fragile.  Cliarpentior'a  mineral  eame 
from  the  department  of  Ariege  (formerly  Oouserans).  Analysea ;  1,  Dufrenoy  (Ann,  d.  If.,  IL 
iv.  327) ;  S,  Piaani  (DeseL  Min.,  i.  234) : 

§i  *1  B-e  Mg  Ca  Na  Ä  fi 


Piaani's  analysis  was  made  on  large  aquare  prisms  from  Pouzac,  It  has  ths  eoniposition  of 
agalmatolite.    Both  of  the  analyaes  indicato  the  alleration  by  the  amoimt  of  potash  present. 

Other  localities  are  near  Bagn^rea-de-Bigorre;  at  Sentenao  near  Seix,  Ariege,  m  hard  lime- 
stone.   An  orthoelaae  of  the  region  haa  aomutimoa  l)een  miataken  for  oouaeraniie. 

303.  MARIAIJTi:.    v.  Baät,  ZS.  O.,  xriiL  6S5,  18S6.     pTot  Marialite  of  Ryllo.] 
Tetragonal.     Closelj  rescmblea  nieionito  in  its  crystala.     Torni  liko  1'. 


.ccy  Google 


ÜNiaiLICATEa. 


32T 


3-3    are   wanting.     lA  1=136°  0', 


288,  except  tbat   0  i 
nearly. 

H.  =  5-5— 6.  G.=2-626;  bnt,  allowing  for  impurity,  2-530.  Lustre 
vitreoua.     Oolorlesa,  or  white.     Transparent  to  translucent. 

Oomp. — 0.  ratio  for  R,  S,  Si=  1  :  2  ;  6,  like  dipyre ;  tat  having  the  alkaliea  and  lime  ia  the 
ratio  2  :1  inEEeal  of  1 :  1.  Focniulfl  (J  (i§i+|Sa)'+5Äl)'Si'  +  3  §i=Silica  58-3,  alumina2a'3, 
litnc  (J*0,  Soda  13'4=100.  Or  perhaps  ratio  1:2:6^,  wlict  givea  siliea  62'1,  alumina  20'2,  lime 
5-5,  Soda  12-2,  agreetag  better  with  tlie  analjsia.  Änaljsia ;  r.  Bath  (1.  c);  la  is  tlio  analysia 
with  Pe  remoTed  aa  m' — " '■^" 


*! 


Ca 


Sa 


0-31        4-63        9-37         1-15^11)0. 
D,  occurring  at  !Haiitira,  uear  Naples. 


304.  N£]PHBLITB.  SechBaeit^  weiaae  darchaichtige  Schörlsäaler  mit  oder  olme  Pyramide 
an  der  Spitze,  eto.  (fr.  Vesuvias  (Somma)),  J.  J.  Ferber,  Briefe  aus  Wälsehland,  166,  1173;  = 
BasDltes  oiystallisatua  albus  ctystalliB  priamatiois  v.  Born,  Lithoph.,  ii.  13,  i'n5;=SomDiite 
Ddameih.,  T.  T.,  iL  271,  1797 ;  =Neplieliiie  ff-,  Tr.,  iü.  1801.  Paeudo-sommite,  Paeudo-neplie- 
line  (fr.  0.  di  Bove),  Fl  BeOeme,  J.  de  Phys.,  li,  458,  1800 ;  id.,  Tar.  of  Sommite,  Delameih.,  L  c. 
Nefeliua,  Cayolialte,  Davina,  Mont  &  GomlU,  Min.  VeBuv.,  1825. 

Pottstein  Wem.,  1808,  Klopr.  Beitr.,  v.  176, 1810,  Steffon's  Orykt.,  L  472, 1811.  ElfBonth{fr.  JjTor- 
way)  Klo^.,  Mag.  Gea.  Jr.  Berl.,  iii.  43,  1809,  Beitr.,  y.  176,  1810.  Pierre  graase  E.,  Tabl., 
65,  228,  1809.    Phonito  (fr.  Horway)  DeacL  Min.,  i.  289,  1863, 

Hexagonal.  ö  A  1=135°  55' ;  »=0-839.  Obscrved  planes :  0  ;  priams, 
J,  4-2,  «-J- ;  Pyramide,  |,  J,  |,  1,  2,  4,  6 ;  2-2,  4r2.  ITsual  forma  six-eided 
and  twelve-sided  prisma  with  plane  or  modified  suaimita.  Fig.  392,  aum- 
mit  planes  of  a  oryatal. 


ÖA  2=117°  18' 
0  A  1=147  9 
ÖAi=154°  9' 
0  A  4=104  28 

lAi 


Ih  1=134  5 
Ja  2=152  42 
1  A  1,  pyr.,=139  17 
1  AI,  bas.,=88  11 
=150 


Cleavage:  Zdistinct,  ö  imperfeet.     Abo  massive, 
compact ;  alao  thin  columnar. 

H;=5-5— 6.  G.=2-5— 2-65.  Lnstre  vitreoua— 
greasy;  a  little  opalescent  in  some  varictics. 
UolorlesB,  white,  or  yellowiah ;  also  when  massive,  -^ 

dark  green,  greeniah  or  bluish-gray,  browBiah  and 
briek-red.     Transparent — opaque,     Fracture   subconchoidal.     Double   re- 
fraction  feeble ;  axis  negative, 

Var.— 1.  Glaxsy,  or  Sommite.  Usually  in  amall  cryatala  or  grains,  müi  vitreons  lustre,  firat 
found  on.  Mt.  Somma,  in  tha  region  of  Vesuvius;  G.=2S6,  fr,  Veauvius,  Scheerer;  2-637,  ib., 
BreiÜ).  JJavyne  ia  nephclite  from  Veauviiia,  witb.  feebla  luatre,  contaiiiing,  acuording  to  Hammela- 
berg,  12-14  p.  o,  of  tarbonate  of  lime,  which  be  attributea  to  purlial  altBratioa;  and  Ganolitiitt 
ia  of  the  samo  localily;  it  haa  a  silkj  lustre  owing  to  longltudiual  rlfts  withiu. 
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Kokfidharof  found  the  angle  1  A  1  =  139'  17';  whence  /A  1=134°  6' 32",  and  a=0'838926 
{Min.  RiiBBl.,  ii.  160).     Breithaupt  tnad©  / A  1  =  1 34"  5';  Haidingex  134' S';  ScaccM  133°  514'. 

2.  Elteolile.  In  largo  coarse  ciystslB,  Of  maasivo,  mth  a  greasy  Inatre.  6.  =  2-597,  fr,  Miaslc. 
Breith. ;  2'6S,  fr,  Axkanaaa,  Smitli  &  Bniah. 

Comp.— 0.  raäo  foc  K,  E.  Si-l  :  3  :  4i.  Formula  perhaps  (Sa'  KVSi'+Sä'Si'+a  Si- 
{i ft'+Säl)'  Si=+S  8L  Possibly  7  (i S'-l-J äl)^  §i'+2  (iR'+i ü)  8i',  mating  it  a  combicaüon 
of  a  uniailicate  and  a  biailicate.  The  percentags  corre^nding  to  either,  ia,  if  Na  ;  K—5  : 1, 
BÜica  44 '2,  alumina  33-7,  aoda  16-9,  potaat  6-2=11)0. 

Analyaas:  1,  Aifvedson  (Jahreab,  iL  9t);  2,  3,  4,  Scheecer  (Pogg.,  ilvi,  291,  ilii.  3B9);  5, 
Gmelin  (Nepli.  im  Dolerit,  eto.,  Heidelberg,  1822);  6,  Heidepriem  (J.  pr.  CIl,1.  600);  7,  MouWc«lli 
&  Covelli  (Prod.  Min.  Vesuv.,  375,  and  F<^g.,  xi.  410);  8,  9,  Rammelsberg  (Pogg.,  dx.  579,  and 
Min.  Ch,,  652);  10,  11,  13,  Scteerer  (Pogg,  slvi.  391,  ilii.  359);  13,  14,  Bromeis  (Pogg.,  iItüL 
677);  15,  P.  T.  Pusirevaky  (Eoksch.  Min.  Euesl.,  ÜL  78);  Smith  &  Brusli  (Am.  J.  Sei.,  II.  xvi 
371);  IT,  J.  P.  Eimbrfl  (Am.  J.  Sd.,  IL  nii.  65)  i  18,  D.  M.  Baleh  (Proo.  Basex  Inat.,  iv.  5)  ■ 

I.  JfepMUe.  gi         äl        Fe      Ca        Sa       £        S 

-    "        ■  —  —  30-46   0-63=98'P2  Affved. 

15-44     4-94     0-ai=100-33  Soheerer. 

14-93  4-73  0'31=99-40Sclieeter. 
15-83  560  1-39=100-74  Soheerer. 
I3-B6    7-13     l-39=101-13QmBliu. 


44-11 

33-73 



44-03 

33-28 

0-65' 

44-29 

33-04 

0-39- 

4S-70 

82-31 

1-07 

48-36 

1-SO 

B.  Löbau 

43-50 

33-33 

1-42 

3-5B 

14-13 

603 

0-32,  Slg  0-ll  =  10<)-39Heid. 

1.  Davyne 

42-91 

33-38 

1-25 

203 

7-43 

=96-89  K  &  0. 

8. 

33-76 

28-10 

9-33 

1573 

l-IO 

1-96,  Gl  fo-.,  Ö  5-63=99-59  Eami 

36-81 

28'6S 



10-33 

15-85 

i-ai 

1-96,  Ol  tr.,  Ö  6-01^100-83  R. 

Jl  Eimläe. 

10.  Frederioksv'n,  gn. 

45-31 

82-83 

0-45 

0-33 

15-95 

5-45 

0-60=100-73  Soheerer. 

11.  Brevig,  &ii. 

44-59 

S2-14 

0-ae 

0-38 

15-67 

5-10 

2-06=100-69  Soheerer. 

12.  Miaak,  white 

44-30 

33-25 

0-83 

0-32 

16-02 

5-S2 

.Mg  0-07=100-60  Soheer. 

13.        "        " 

42-51 

33-73 

0-20 

14-01 

6-91 

,  Jfe  0-77=98-13  Brown. 

14. 

43-33 

34-89 

0-47 

16-36 

6-95 

0-93,  MgO-45=]00-77  Brown. 

15.  Marienskaja 

44-94 

30-30 

0-72 

1-15 

31-80 

1-43 

,  %  015=100-53  Pusir. 

16.  Magnet  Coye,Ark 

.44-46 

30-97 

2-09 

066 

15-61 

5-91 

0-95=100-66  8.  *B. 

17.  Salem,  Mass. 

44-31 

33-80 

0-40 

16-43 

1-47=100-91  Kimball. 

13. 

32-S9 

0-59 

17-Oa 

5-09 

=99-71  Baleh. 

With  Mn'  o'- 

In  the  last  analysis,  the  mineral,  preriouaki  aoalj^is,  haäbeen  drledat  160°  0.;  whenärLedat 
100  0.,  it  afforded  1-31  p.  c.  of  water.  Traces  of  muriatic  add,  and  also  of  sulphuric,  were  dateot- 
ed  bj  Scbeerer  and  Bromeis;  and  in  one  iiepheline  from  Mt  Somma  the7foundö'32of  tbeforaner 
and  0-10  of  the  latter.  Other  analyaes :  of  B.  fr.  Norway,  Soheerer,  Po^.,  csiz.,  145 ;  N.  fi-. 
Meichea  in  ßie  Vogelsgeb.,  A,  Knop,  Jahrb.  Mio.,  1885,  686. 

Pyr.,  eto. — B.B.  fusea  fiuietly  at  3-5  to  a  colorless  gläaa.    Golatinizea  with  aci(Js. 

Obs. — Nephelite  oooiira  both  in  aniaent  and  modern  voleimiB  racks,  and  also  metamorphio  rocka 
allied  to  granita  and  gneiaa,  the  former  mostly  in  glassy  crystals  or  grtanB  (sommite),  the  latter 
massive  or  in  etout  crystals  (eliBolite).  A  doleiyte  containing  much  diaaeminated  nepheline,  auoh 
as  ooonrs  at  Katzenbuckel,  near  Heidelbei^,  has  beea  oalled  jiepheii/iBphyre  and  n^heliTidoleryle.  A 
granite-like  rock  found  noar  Miaak,  in  whidi  eltoolite  replacea  quartz,  baa  been  named  mdoacyie, 
from  its  localily.  A  rock  compoaed  of  orthoolaae,  el^oUte,  and  aodalite,  from  Bitro  in  Transyl- 
vania,  is  the  düröyie  of  Tsehermak.    The  rirooa-syeuiW  of  Horway  contaiaB  much  elssolite. 

Nephelite  occnrs  in  cryatals  in  tho  cdder  lavas  of  Somma,  with  mioa,  idocrase,  el<:. ;  at  Capo  dt 
Bove,  near  Roma  (the  locality  of  the  psstido-nepkdim] ;  in  Üie  elinkstoae  of  Katzenbuckel,  uear 
■Heidelberg;  at  Bamberg  in  Heasia ;  Aussig  in  Bohemia ;  Löbau  in  Sasonj.  Etoolite  is  fouud  at 
Brev^,  Stovein,  and  FrederioksviLm,  Hor-nay,  ünbedded  in  zireon-syenite ;  in  the  llmen  Mts., 
Urals,  along  with  whils  feldspar,  brown  hau^oual  mioa,  zireon,  pyroohlore,  eta ;  at  Mariena- 
l^JB  in  the  Tunkmak  Mts.,  Siberia,  with  grapMte,  caucrinilB,  airoon.  The  cryatal  measuiod  liy 
Soacohi  was  of  the  varioty  scnmniie,  or  dai>yne,  oocurring  at  Somma  in  a  geode  in  limestone  with 
Bodalite  (Pogg.  Ergänz.,  iil.  478,  1H5B). 

BIteohte  ocoure  maasivo  and  otyatalliaed  at  Litchfield,  Me.,  with  panorinite ;  in  tlie  Oaark  Wis^ 
Arkansas,  with  brookite  and  sohorlomite;  in  a  boulder,  -with  aodalite,  at  Salom,  Mass. 

Named  nepMine  by  Haüy  (1301),  from  tcfcXi,,  a  ckmd,  ia  aJlusion  to  its  beoomiog  cloudy  -when 
immaraed  in  sttong  aoid j  ärxolile  (by  Kiaprotb),  ftom  IXaiar,  oit,  in  allusion  to  its  greasy  lustre,  the 
variety  having  been  made  a  diatinet  apeoies  earher  by  "Werner  (1803),  under  the  Qerman  name  of 
Fdteleifi,  The  name  sommile,  dorived  from  the  Tesuvian  locality,  givou  in  1797  by  Delametherie, 
has  the  priority.    Hut  Werner  early  adopted  Haüy's  name,  and  later  authors  have  all  taken  ttie 
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A  mineral  from  Horway,  of  a  yeUowisli-browa  oolor,  called  phonäe,  ia  veiy  much  like  elseolitB, 
according  to  DesoloiBeaux. 

Alt Hephelite  or  eisBOlite  is  HaWe  to  ready  alteration,  and  usuaily  producea  a  zeolite,  aa  iham- 

sonüe.  The  Ow/rhite  of  Shepaid,  acoordiag  to  Smitli  aad  Bmah,  ie  ihomstmUe  (q.  v.),  aad  its  Situa- 
tion in  caTitiea  in  etoolite  stiows  that  it  is  a  produot  oC  alteration.  The  lai%e  aiuounl;  of  soda  iu 
nephelite  oompared  with.  tbe  silica  fits  it  especiallj  for  generating  zeolttes.  Blnoi  attributes  bei^- 
mamnite  to  the  dteration  of  elseolite  (Pogg-,  Isnyü.  315,  and  ey.  133). 

Qieseckite  ia  shown  by  Blum  to  be  a  pseudomorph  after  tliia  apaoies.  It  differa  mainly  in  con 
tuining  Eeveral  per  caiit.  of  water.  It  oeeurs  in  sii-3ided  greenish-gray  prisms  of  gfeasy  lustro, 
in  Greeclaud,  Mylug  0  A  1  =  135°  nearly ;  and  also  at  Diana,  in  Lewis  Co.,  H.  Y.,  witli  the  same 
angles,  for  the  moat  part,  alttough  tho  resalts  of  measuremeut  vary  between  131°  and  139°,  The 
crystala  of  Diana  are  hesagonal  in  eleavage  ;  yet  the  planes  of  dearage  are  oiten  separatod  by 
layera  of  a  waxy  appearance,  witbout  lustre  or  eleavage.  According  to  Deaoloizeaux,  tbe  material 
of  the  erjBtala  acta  ou  polaiiaed  l^ht  like  a  giira  oc  colloid,  aad  ia  etidently  a  reault  of  alteration. 
Lieiensrite,  &om  the  7alley  of  Fleims,  in  the  Tyrol,  ia  oocsidered  by  Blum  a  similar  pseudomorph, 
and  Deacloizeanz  sustaias  tbis  ooodlusion.    See  fijrtlier  Pinitb,  ander  Hydrocs  Silicates. 

Eleeohte  haa  bean  obaeryed  altered  also  to  mica  and  opaL  Dmiyne  ia  rcgatded  aa  altered 
ncphelite,  due  to  the  introduction  of  carbouie  acid,  as  aCaCod  above ;  and  canonnüe  is  aupposed 
10  have  had  the  aamo  origin. 

304A,  OANCBINITB.    G.  Hase,  Pogg.,  xlvü.  770,  1339. 

Hexagonal,  and  in  siz  and  twelve-sided  priams,  aomotimea  with  baaal  edgea  replaced ;  0  A  i= 
isr  T,  /A-i=115'  ß3',  JpAi=164°  47';  alao  thin  columnar  and  masaive.  H.=5-6.  G.= 
y"42— 2'5.  Color  white,  gray,  yellow,  green,  blue,  reddiah;  streak  iincolored.  LuaMo  sub- 
vitreoua,  or  a  little  peariy  or  greasy.    Tranaparent  to  tranalueeut. 

Comp. — Formula  Ihe  aame  aa  for  nopheline,  with  eome  R  C  and  n  ß,  fl  of  the  aillcate  to  tbat 
of  the  carbonate  being  mostly  aa  3  :  1.  Kose  fonnd  no  water.  Analyaes ;  1,  2,  G,  Eoso  {Pogg., 
slviL  779);  3,  Puairevsky  (Kolrsclu  Min.  Eiiaal.,  iii.  16);  4,  6,  J.  D.  Whitney  (Pogg.,  bri,  431); 
(i,  V.  Struvo(Po^.,  10.  616);  7,  Pusireysky  (1.  c);  B,  G.  Tsehcrmafe  (Ber.  Ali.  Wien,  xliv.  131); 
9,  Pisani  {Ann,  Oh,  Phya.,  UI.  Izvii,) : 

Si  äl       Öa       Sa        £  ö         a 

Urnen  Mts.               40-59  38-29  7-06  17-38  0-67  6-S8     — =100-21  G.  Roae. 

"                     40-26  28-34  6-34  n-66  0-82  6-38     =y9-70  G.  Roae. 

"                  (1)35-30  29-67  5-68  18-68  6-55  8-10,  J'e,Sn 0-19,  S0-82-99-50P. 

LitcMeld,  yellow     3T42  27-70  8-91  30-98  0-67  5-95  2-83,  Sta,  Pe  0-86=100-31  Wh. 

"          gremieh  37-20  2T59  5-26  30-46  5-50  5-93  8-28,  Sin,  3Pe  0-27  Whitney. 

Timkinak  Mta.        38-33  28-55  4-24  20-37  (ö  *  3)  8-61=100  Strave. 

"                     37-72  31-15  3-11  21-60  5-ei  4-07=99-86  PuaireTaky. 

Dltro                        37-2  80-3  5-1  11-4  —  5-2  4-0=99-2  Taohermak. 

BarkeTig                 41'53  2809  4-11  17-15  3-BO  6-e0=  101-07  PiaanL 

G.  =  2-448,  yellow,  fr.  litohfleld,  Me.,  Whitney;  2-461,  green,  ib. ;  2-489,  tose-red  (anal.  8),  fr. 
Urnen  Mta-,  Puairevaky;  2-454,  yellow  (anal.  7),  fr.  Tunkinak  Mts.,  id.;  2-42,  fr.  Ditro  (anal.  6), 
Tachermak;  2-404,  fr.  Barkevig,  Piaani  (anal.  0). 

Oanerinite  ia  elosely  like  nephehte  in  cryatalline  form,  and  it  is  probably  identieal  with  it  in 
atomic  ratio,  excepting  the  carbonate  and  water,  wMeh  may  be  due,  aa  stated,  to  alteration. 
DaTjne  is  intermediate  in  composition,  and  differs  only  in  that  it  haa  the  carbonic  acid  oombinod 
with  lime  aloue. 

Whitney  found  a  traoe  of  chlorine  in  hia  analysea.  The  red  oolor  of  the  Miask  cancrinite  is 
due  to  disaeminated  graius  of  hematite,  according  to  Kenngott,  who  alao  found  calcite  in  miero- 
aoopic  gr^ns,  and  suggeata  that  tiiis  may  bo  tha  aource  of  ttie  earboniC  acad  of  cancrinite. 

Pye-,  etc. — In  äe  elosed  tube  givea  water.  B.B.  loses  colot,  and  fuses  (F.=3)  -ffith  inti- 
meaceuce  to  a  white  blebby  glass,  the  veiy  eaay  fliaibility  disüngniahing  it  readily  from  nephulila. 
Efferresoos  with  muriatic  add,  and  forma  a  jelly  oa  heating,  bot  not  before. 

Obs. — Pound  at  Miask  in  tlie  Urals ;  of  eitron-yellow  oolor  at  the  Marienakoy  graphite  mine  in 
the  Tunkinak  Mta.,  400  versts  weat  of  Irkutafc,  in  a  ooarae  granite,  with  Eircon,  calcite,  and 
magaetite;  at  Barkevig,  in  the  Langeaund-flord,  Uorway.  whitiah  and  pale  yellowish,  with  blue 
Boi&lite  and  "  bergmannite  ;  "  at  Ditro  in  TransylTanJa,  pale  Seah-red,  in  the  rock  called  ditroyie, 
eorieiating  of  otthoclaao,  elteolite,  and  sodalite  (anal.  3).  In  crjatals  and  paagive,  withbluo  soda- 
lite,  at  LItohfield,  Me, 
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305.  SODALITB.    SodaJite  (Ir.  Greenland)  Tkomsoii,  E.  Soo.  Ed.  Tr.,  v.  381,  read  Not.  1810. 
Phil.  Mi^.,  sxsTi.  303,  1810. 

Isometrie.  Indodecaliedrons,f.  3;  alsoi,  5, 10, 11,14.  Cleavage:  dode- 
eahedral,  more  or  lesa  distinet.  Twins:  hexagonal  prisma  temunating  in 
12  planes  forming  6  promment  triansnlar  ridgea  of  120°,  radiating  from  the 
centre,  and  ariaing  fi-om  a  combination  of  dodeeahedrons.     Also  massive. 

H.=5-5— 6.  (S=3-136— 2-26,Ve8iiviuB;  2-i01,fi-.  Scarrupata,  v.  Rath; 
2-289,  Ural;  2-37,  Greenland;  2-294— 2-314,  Salem,  Kimball.  Luatre 
vitreous,  sometimes  inelining  to  gi-easy.  Oolor  gray,  greenisli,  yellowisli, 
white ;  sometimes  blne,  lavender-blue,  light  red.  Snbtransparent — trans- 
lueent,     Streak  uncolored.     Fracture  conehoidal— uneven. 

Comp.— (iS'a'+i3tl)'äi'+^NaC!=(Sa')'Si=+3Sl'Si=+äNaCl=Süica  371,  alumina  31-7, 
aoda  19'2,  Bodium  4'7,  cÜoiina  7-3  =  100.  Thename  aUudea  to  the  sodo.  J.  D.  Wliitney  suggests 
that  the  blue  color  may  be  owiug  to  ferrie  aoid  present. 

Aüalyses;  1,  Ekeberg  (Thorosoa's  Ana.  Phil.,!.  104);  i.Tbmaaoa{l.  a);  3,  ArfVedson  (JahreaU, 
ii.91);  4,5,  RammelBberg(Min.  01i.,702);  6,  v.  Rath{ZS.  i3.,  iviii.  6S1);  7,  Hofmann (Pogg.,  slvii. 
"    f.  Boro(Fogg.,  IsiTÜLilS);  9. 10,  Wlitney  (Pogg,,  Isx.  431);  H,  J.  P.  KimbflU  (Am,  J. 


Sd.,  II,  j 


t-ßl); 


1,  D.  M.  B 


h  (Proc,  I 


<x  Inst,  Salem,  i\ 


§i         äl  S'e  Ca  Sa       Ol 

1.  Greenland            36-00  32-00  0-lS  —  26'00     8-75-99-80  Ekoberg. 

2.  "                     83-5-2  27-48  l'OO  3-7  23-50     3-00,  ign.  2-l=;98-S0  T. 

3.  TeauviuB  85-99  32-59      58-BB'  6-30=100-43  AxfVedaan. 

4.  "  3S-lä  31-63     24-37     6-69=100-86  Eamoi.,  G.=2-186. 

6.         "  gn.        381h  34S2      2343     2-55=99-36  Ramui. 

6.  Soarrupata           37-30  27-07  4-03  0-43  18-43     6-96,  Slg0'73,fi:  1-19, Na  4-51,  igii.3-lä= 

101-77  Bath. 

7.  Urnen  Mts.  38-40  B2-04     0-32  24-47"^  7-10=102-33  Hofmanu. 

8.  Lamo,  Ifocway    S8-S6  30-82  ~  1-21  22-03    imdy,  Ä  0-51,  %  0-44=93-87  Bote. 

9.  LitcMeld,  Me.      37-SO  32-88'  ~  23-86     fi-M7,  £  0-59=101-60  Wiitney. 

10.  "           "        37-68  30-93  1-08  25-48      —,  rest  mirfei,  Whitney. 

11.  Salem,  Maas.        37-33  32-70  ir. 24-31     6-99  =  101-33  Kimball. 

13.       "         "                37-54  32-16  — -  O'SS  18-94     6-45,  Na  4-18=99-81  Balel,  G.=3-30, 

'  With  aome  potsah.  "  Traoes  of  Sn,  Mn,  W,  snd  Mo.             °  With  aome  Fe°  O'. 

Pyr.,  etc.— In  tlie  doaed  tube  the  blae  Tarietiea  become  wh 
intumeaceneo,  at  3-5—4,  to  a  eolorless  glaaa.  Doeompoaod  by  m 
aratiOQ  of  gelatinoua  sllica. 

Obs. — &curs  in  mioa  slate,  gracite,  Syenite,  trap,  basalt,  and  Tolcauie  rooks,  and  is  often  aeBoci- 
ated  wilb  nephelite  (or  ekeolite)  and  eudlaljte.  With  saDidme  it  forma  a  sodaliie^l/rach/gle  at  Soarru- 
pata in  iBchia,  \a  which  also  oecur  augite,  titaulte,  and  magnedte  in  cryalala.  Foimd  in  WeaV 
Greonland  in  mica  alate,  aloi^  wllb  feldapar,  aifvedEonlte,  and  eudialyte ;  aC  Teauvius,  on  Monte 
Somma,  in  white,  tranalucent,  dodecabedral  oryatak,  with  pytoiene,  mioa,  aad  rarely  in  green 
dodecahedroua,  with  cubio  planes,  in  limeatone  aloi^  witli  idocrase  aad  nepheline;  masGive  and 
of  a  grar  color  imbedded  in  trap  at  the  Kataeratiüil  in  Bri^au ;  elao  near  lÄke  Iiaüch ;  in  Si(üly, 
Tal  di  Nolo,  with  nephelite  and  analrate;  at  Miask,  in  the  Ural,  blue  in  the  granite-iike  rock 
called  miasoyie,  with  elwolite  and  feldepar ;  Sedlowatoi,  in  the  White  See,  with  eadialyte ;  in  nodu- 
lar masses  at  Lamoe  near  Breyig,  Norway,  of  a  lavondor-bluo  color,  with  elwolite,  wöhlerite, 
and  rarelj  eudialyte, 

A  blue  variaty  oecura  at  Litchfield,  Me,,  masslye,  with  distinot  oleavage,  assoclated  with  elseo- 
lite,  zircou,  and  canorinito ;  a  larender-blue,  in  a  veia  in  Syenite,  at  Salem,  Maas.,  violet  to  aanre- 
blue,  \vith  clfeolile,  ortlioclaae,  biotite,  aad  zkcon. 
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BergemaDn  obtained  for  a  greeiiish  mineral  haring  6.=2*602,  oeounii^  wiBi  elffiolita  at  Brevig 
in  Norway  (Pogg.,  Ixixiv.  492),  8i  46-03,  äl  SS-Sf,  Sa  ai'48,  Cl  t-iS,  f  0'86,  Ca,  Po  Ir.-dd-ll; 
\t  giyes  Üie  formula  of  anocthite  (oiygen  ratio  1 ;  3 ;  6)  witli  an  additioQ  of  aome  oMorid  of  sodi- 
um  I  biit  it  may  be  oaly  an  impure  Bodalite. 

Named  in  allusion  to  ita  containing  soda. 

Alt. — Sodalile  ocours  altered  to  kaolin,  lilce  the  feldspars,  and  also  iß  coni^tiona  of  partial 

AiialteredsodalitefromareenlandaffiirdedRammelaberg§i43'aO,Sl  33-54,  Ca  3-00,  Sa  H'42, 
Cl  ir.,  Ü  (by  losB)  3-84,  giTii^  for  ß,  Sl,  Si,  S,  the  oiygen  ratio  I;4:6;  3;  but  it  ia  not  regarded 
by  tliia  ohcmiet  aa  a  distinct  ohomicsl  Compound. 

Trolle-Waditmeister  found  a  Tesuvian  Hodalito  to  contain  (Pogg.,  IL  14)  gi  50-98,  Äl  2J-64,  Sa 
20'B6,  Cl  ra6=100-84,  which  mnst  ha^e  been  eitlier  Teiy  impure  or  aliered. 

306.  IiAPIS-UmtriJ.  SuTi^(.f)(.s  Theophr,  Sapphiroa  Flin.,  iiivü.  39.  Sapphirus  Äerk., 
Foss-,  2fl8,  1646.  Cyaneua,  LapiiS  Lszuli  (Lapla  Azul  Arab.,  nnde  nomen  Asuri,  au6  Lazuli),  B- 
de  Buoi,  Lap.,  273,  1636.  Lapis-Laauli,  Lazur-Sten,  Jaspis  eolore  cceruleo  ouprifer,  Wall.,  Min., 
9T,  1147.  Lapia-I/Bzuli,  ou  Piorro  d'Azur,  Fr.  Tri.  Wall,  i.  186,  1753.  ZeolitoB  Bloa  (=Blue 
Zeolite],  Lapis  Laauli,  Omnst,  100,  1788.  Zcolittua  «erulous  v.  Bam.,  Liüioph.,  L  48,  1773. 
Lasuiatein  Germ.    Native  Ultramarine.     Ontremer  ^. 

Isometric.  In  dodecahedrons,  f.  3, 4,  Cleavage :  dodecahedröl,  imperfect. 
Commonly  massive,  compact. 

H.=5-— 5"5.  G.:=3"38— 2'45,  Lustre  vitreous.  Color  rieh  Beriin  op 
Mure-blue,  violet-blue,  red,  green ;  alao  colorlesa.  Tranalucent — opaque. 
Fracture  uneven. 

Ooaip, — A  Silicate  of  aoda,  lime,  and  Blumina,  wiÖ>  a  sulpiid  probably  of  iron  and  Bodium. 
Analysea  :  1,  Elaproth  (Boitr.,  i.  180) ;  2,  GmeUn  (Schw.  J.,  siv.  .^29) ;  3,  Köhler  (Ramm.  Min.  Gh., 
710);  4,  adiulta  (ib.) ;  5,  Tatrentrapp  (Pogg.,  xlii.B15);  6,  y.  Hauer  (Vevh.  G.  Reielia.,  1860,  SS); 
7,  P.  Pield  (Q.  J.  Ch.  Soa,  iv.  831) ;  8,  Schultz  (L  c) : 

Si        *1     ffe      6a  Sa      fl        S 

Orient      46-0     14-B     30     11-5  2-0    4-0,  0  10-0=:97-0  Klaproth. 

"  49       11       4       16  8         ir.     2,  Mg  2=93  Gmelin. 

"  45-33  12-33  2-12  23-66  11-45    0-85  3-22,  Cl  0-42,  3?=98-78  Köhler. 

'■  43-26  20-22  4-20  14-73      8-76  &-76,  S  3-16=100  Sohulta. 

Bucharei  45-50  31-76    tr.     3-S3     fl-09   0-12  6-89,  Fe  0'86,  Ol  0-42,  S  0-05=98-11  Varrentr, 

DJtro         40-54  43-00  0-86     1-14  [12-54]  192 =100  Hauer. 

Andes      66-9    30-0    0-1     10-1 ,  S  2-S  Pield. 

"  45-70  25-84  1-80     7-48  10-65  4-32,  8  3-90,  £  1-35=100  Schultz. 

Pyr.,  etc. — Heated  in  the  cloaad  tube  gives  off  sorae  moiature ;  the  variety  fcom  Chili  glowa 
with  a  heetle-greea  light,  but  the  oolor  of  the  mineral  remaiua  hlue  on  cooiing.  Puaea  easiiy  (3) 
with  intumeacence  to  a  white  glass.  Deoompoaed  by  muriatic  atäd,  with  Separation  of  gelatinoua 
ailiea  and  STolulJon  of  aulphuretted  hydrogen. 

Obs. — It  ia  nsually  found  in  Syenite  oc  eryatalline  limeatonea,  a3Bocia,ted  often  with  pyrite  and 
mica  in  scales. 

Oceura  of  a  deep  blue  color  in  Siberia,  at  Bncharei,  in  limestone,  with  pyrite,  apatite,  and  glau- 
colite;  neorthe  riverTalaja,  and  also  thsBystroja,  in  the  Lake  Baikal  region,  in  a  cryatailine  lime- 
atone  conteining  mica,  in  ayenite  ;  also  on  Hie  Slüdianka  in  the  aame  re^on ;  at  Ditro  in  Tiansyl- 
vanla,  in  a  hotnblendic  vein  in  ayanite ;  in  Peraia;  China;  Thibet;  at  Bardakaehan  in  Tartary ; 
in  the  Andes  of  Ovalle,  near  the  soutcea  of  the  CaEaderoaud  Viaa,  tributariea  of  tho  Rio  Grande, 
in  a  granitic  roiA.     Ou  the  banks  of  the  Indus  it  ia  disseminated  in  grayiah  limestono. 

The  richly  eolored  Tarietiea  of  lapia  laznli  are  highly  eateemed  for  costly  v^es  and  ornamental 
furniture;  also  employed  hi  the  mauufacture  of  mosaica;  and  when  powderod  constitutea  the  rieh 
and  durahle  paint  oalied  uHramoTme.  B.  de  Boot  givoiS,  in  his  work  above  referred  to,  the  method 
employod  for  making  arttSdal  ultramarine.  An  ultramarine,  ohemioally  prepared,  equal  to  that 
from  natlvB  lapia  lazuli  in  color  and  permanency,  and  now  esteuaively  uaed  in  the  arts,  contains, 
acoording  to  Tarrentrapp, 

Öi  46-604,  S  3-880,  Äl  23-304,  Ca  0-021,  Sa  21-476,  £  1-752,  8  1-686,  Fe  1-063,  Ol  !r.=93-78B. 
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307.  HAÜTHITü.  Latialite  (fr.  i,he  Campagna,  andent  Latiuin)  Gismondi,  iu  Mem.  read  ir 
1803,  before  tha  Akad  de  Lincei  at  Barne,  but  unpubliahed,  Haüyae  Brarm-Mergard,  Sctw, 
J.,  Iv,  417,  ISOJ,  J.  d.  M.,  xsi.  366,  1S01.  Äuiiia  Ital  Berzeliue  L.  A.  Ifecher,  BibL  Univ.,  ±M. 
62,  1831,  Regne  Min.  Paris,  1835  ;  v.  Baih.  za  G.,  iriiL  646,  1366=MariaIite  ByUo=Q\s- 
rnondina  ottaedrica  Med.  Spada. 

In   dodecahedrons,   oetahedrons,   etc.,   f.  3 — 7 ;    also   with 

düdecaiiedral  distinct.    Twins :    compoaition- 

faee  octahedral,   as  in  f.  293, 

parallel  to  all  the  planes  1 ;  and 

90i  1.    29i,  parallel  to  one  plane, 

with  faces  of   the    dodecahe- 

^  di'on,      Commonly  in  rounded 

grains  often  looking  like  crjs- 

tals  with  a  fused  surlace. 

H.=5-_5-6.  G.=2-'t-2-5; 
Lustre  ^treouB,  to  somewliat 
gi-easy,  Dolor  bright  blue,  sky- 
blue,  gi'eenish-blue ;  aspara- 
gus-green.  Streak  slightly 
blnisn  to  colorlesa.     Subtrans- 


Albano. 
parent  to  translucent.     Fractm't 


,t  conclioidal  to  uneven. 


Var. — For  the  mineral  fr.  Marino,  G.=2'833,  Gmelin;  fr.  Vesarinä,  (i.  =  2-iei,  Kamm.;  fr. 
Melfi,  a.=2'466,  Seacehi ;  fr.  L.  taaoh,  2-481,  r.  Ratb.  Tlia  white  vaiiety  from  near  Albano  ia 
Berzdiae  of  Neolter,  acooriüng  to  v.  Ratli  (L  e.),  fi^m  whom  figa.  283,  394,  representing  twins  of  it, 
are  takea.  Vom  Eath  remarka  that  the  mineral  analjEed  by  Gmelin  (Obs.  de  Hauyna,  eto.), 
whiob  tas  been  refsrred  to  lieraeline,  was  a  misture. 

Oomp^iSta'  +  äSl)'Si''-(-Caä=(Sa')'Si=+3Äl"8i'  +  *Öa§=Silica32-0,slun.im21-4,limo 
9-9,  Boda  16'5,  sulpliuric  add  14-2=100.  AnolrBes;  1,  Gmelin  (Obs.  de  H.,  Heitllb.,  1814,  Schw. 
'  ■  — "  .  1);  2,  Tarrentrapp  (Pogg.,  ilii.  515);  3-5,  J.  D.  WMluej  (Pogg.,  lii,  481); 
■     511) ;  7,  id.  (ZS.  G-,  liL  273) ;  8,  v.  Rath  (ib.,  svL  84) ;  9,  v.  Batii  (ib., 
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15-55 

[3-45] 

13-39  GmeHn. 

12-55 

9-12 



6-2' 

12-60,  Fe  0-17,  Ol  0-68, 

7-SO 

19-28 

12-01=100-73  Whitney! 

7-23 

ie-57 

13-13=101-58  Whitney. 

U-24 

2-40 

12-98=99-71  Whitney. 

10-60 

11-79 

4-9G 

ir25=^I0(i-3OEamm. 

5-54 

14-47 

11-08,  01  <»-.=9a-77  E. 

11-70 

15-39 

1-12 

0-20 

12-54,C10-33=103-01E. 

10-85 

n-13 

4-64 

0-48 

12-15,  Cl  0-6B,  Na  0-48 
=  101-21  R. 

The  haüynite  from  Niedermendig,  according  to  Whitney,  corresponda  in  eomposition  to  2  haüy- 

Pyr.,  etc. — In  the  elosed  tube  retans  It»  eolor.    E.B.  in  the  forceps  ftiBca  at  4 
glflss.    Fused  with  Boda  on  eharcoal  afförds  a  Bulphid,  which  Maokens  silrer. 
moriatio  acid  wilh  separatioo  of  gelatinous  silica. 

Obs. — Oecura  ia  the  Tesnvian  lavas,  on  Somma  ;  at  Melß,  on  Mt.  Vultur,  Ifaplea,  in  a  kind  of 
lava  oflUed  äaüyitopM/r,  a  blaok  to  brown  root  conteüning  the  haüynite  disseminated  through  il, 
of  black,  gieec,  blue,  reä,  and  brown  colors,  snd  also  white,  and  sometimea  red  inaide  and  blue 
ontside ;  iu  the  lavas  of  the  Oampagna,  Borne,  and  also  in  the  peperino  of  Marino  and  Lariccia 
near  Albano,  of  sky-blue,  Mnlsh-^reen,  and  sometimes  opaline,  also  wMto  (ber^Une) ;  in  baaalt  at 
Fiedermendig  and  Mayen,  K  laach,  in  a  liachjäe  rock ;  at  Mt.  Dor  in  Pny  de  Dome ;  at  8t 
Michael'B,  AEoroB. 
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it  eIiow  a  tencleDor  to  hydration  aud 
to  oUier  ohangea  m  tue  ramaral 

IrrsEHiTB  Gmelm  (Schw  J,sxxti  74,1822);  Seolopsitb  i',  ÄoW  (GgL  Anaeig-,  iiviii.  638, 
1349).  ßammelsli«!^  haa  sliowa  (Ber  Ab.  Berlin,  18B2,  18H4)  that  ittaerite  and  sliolopaite 
aro  proljably  altered  hauynite  or  nosite.  Ittnerite  coutains  10  to  12  p.  c.  of  water,  and  seolopsite 
vanesm.  the  water  Iromnoaeto  10  p.  o.  Ittaerite  occuramtranslucent  dociecaliatlroiiB  or  gratialar 
aaigBiTB  witli  H  =5-5 ;  G.=2'3t — 2-40;  dolor  dart  bluish  or  ash-grayto  emokygray;  JuBtre 
res  \ou3,  and  comea  l>om  KaiscratuM  near  Preiberg,  in  Brisgau,  SaBbach,  and  Endingen. 

heulopsite  ouiurs  granulär  maasire;  H.— 5;  G.=:2'53,  color  grajiah-wMte,  to  pale  reddiali- 
gray  and  la  froni  zäserstalil,  and  ooeiara  in  tlie  same  roob  with  ittnerita  (Piaeher,  Ber.  Gea. 
Ereiburg  18li2) 

Analjaca  !  G-melin  (I.e.);  S,  J.  D.  Wliitney  {Pogg.,  Iss.  443);  3,  Eaoimelsberg  (Ber.  Ak, 
Btrlm    Ibbi,  111)     4,  T.  Kobell  Cl.c.);5,  Eammelsberg  (L  a,  ii.  1B62,  S45);  6,  id.  (ib.,  1804,  172): 

^L         Äl       Pe     Sg      Ca       Sa         K        Ö         S        Cl 

1  liliente       3402    28-40    0-62    1-27     12-15    1-B6    10-lfi'   2-86    0-t3=9S-8e  Gmelin. 

2  35  69     29-14      B-64     12-57      1-20     [9-83]    4-62     1-28=^100  Whitney. 

3  '  17  91     80-50*>    0-76     3-43      l'Sa     1-12     1204    4-01    0-fi2=98-93  Eamm. 

4  ^Mloi^ite     44  OÖ     17-86     a-49    2-28  16-84     12-04     1-30     4-09     0'S6=100'9l  Eobea 

5  3419     21-06     2-10    2-67   15-10     1195     2-80       3-39     4-39     1-36==100-05  Eamm. 
0  3b  ao  18-29  1-30  12-21     10-34     218    [10-25]   3*56     1-21  =  100  Itamm. 

a  With  HS.  t  With  a  little  Pe'  0». 

Scolo0k  was  named  from  nKolmii,  a  splmkr,  ftom  its  splintery  fracture. 

308.  NOSITS.  In  ripia  (L.  Laach)  lapüloa  elegantlorea  et  sapphiros  reperire  eat,  Frehena, 
Orig.  Palatinanim,  iL  38,  1612.  Spinellan  Mse,  Nög^rath's  Min.  Stud.  Geb.  Niedderriiein,  109, 
J.  dePhys.,  tds.  160,  1809.  SpineUan,  Nosian,  Hopr.,  Breitr.,  vL  311,  1815.  Häujne  pt.  No- 
sean,  Nosin,  some  aathors. 

laometric,  like  haiiynite.     In  dodeealiedi-ons.     Ofben  granulär  massive. 
H.=5-5.     G.  =  ä-25— 2-4.     Oolor  grayisli,  bluish,  brownish ;  somefcimea 
black,     Translucent  to  nearly  opaque. 

Comp.— (iJfra+|äl)=Si'+iS'aS=(S'a')=a'+3Sl'Si'+2Sag=Silioa  86-1,  snlphurio  acid 
8'0,  almnina  31-0,  soda  24-9=100.  A  kttle  cWorid  of  aodium  is  also  preaent;  ratio  of  cHorid  to 
sulphate  about  1 :  10. 

Aualyses:  1,  2,  Bergmann  (BulL  Sei.,  1823,  iü,  406);  3,  Varrentrapp  {Pogg.,  xlii.  Glö);  4,  5,  J. 
D.  Whitney  (Pogg.,  lis.  431)1  6-9,  v.  Rath  (ZS.  G.,  ivi.  96): 

Si       Sl         ffe       Oa    Sa         fe      Cl        ö 

1.  Ti.  Tiünuli  SS-.^O  29-25      1-07      1-14  16-56      ■ S-IO,  ffii  1-00=99-11  Bergm. 

-  --      -  14  !2'24 11-56,  Stn  0-50=99-59  Bergm. 

., -.gj  p.gj,     g.ii;_99.22  Tarrentrapp. 

-w  n-fil  i  ''■66=100-34  Whitney. 

■83  0-li      1-d2,  6  0-34=100-48  ßath,  G.= 


1-12  n- 

1-62  22- 
19-OS  '    0-15  '  1-20  23- 


!9-42  i   "**|  l-( 


05    1-30=100-64  Rath,  G,=a-299 
-03  0-10    7-34=100  Rath,  G.  =  a-336. 
03  1000=100  Rath,  G.=3-399. 

Klaproth,  in  hja  aualysia  (Beitr.,  vi.  375),  obtained  Si  43-0,  Sl  29-B,  Se  3-0,  Ca  1-5,  Sa  19-0,  S 
1-1},  n  2-5=93-5. 

Pyr.,  etc.— B.B.  liko  taüjnite.    Gelatinlzes  in  adds,  jieldiug  no  aulphnretted  hydrogen. 

Obs.— Prom  nsar  Andemach  on  the  Rhine,  at  L^e  Laach,  in  loose  blocka  consisting  largely 
of  a  glaasy  feldspar,  witli  mioa,  magnetite,  and  oecaaionaUy  zircon,  oooupying  cavities  in  the  feid- 
Bpar,  in  amall  grains  or  cryatala ;  alao  found  at  Rieden  and  Volkersfeld  in  a  leucite  rock. 

Kamed  afl«r  K.  W.  IN'ose  of  Brunawick. 
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COMPOUNDS, 


309.  LETTOITS.  WeiBse  Granaten,  WeiBsa  granatfönnige  Sehorl-Orystallen  (fr.  TesuTiiis), 
J.  J.  Ffa-ler,  BTiefe  aus  Waladiland,  166,  116,  etc.,  1113.  Baaaltea  albua  polyedriis  granati. 
formiB,  etc.,  v.  Bora,  Litboph.,  iL  "1%,  V115.  Sehorl  blanc  W.  JH.  of  Ferber.  Grenats  blanca 
ealdnäs  (fr.  Veauvius,  wh-ere  cailed  Ocobio  di  Pemico.  Rome,  etc.)  de  Smisswee,  J.  de  Phys., 
vii.  21,  me.  CEil  de  Perdrii,  Grenats  blaut«,  altÄ^  par  vine  rapeur  aräde  qui  ayant  dissout  lo 
fer  a  laisae  lea  grenata  dana  im  ftat  de  blartcheur,  Sage,  Min.,  i  81t,  1171 ;  de  lAsle,  ü.  330, 
1783.  Weisse  Granaten  Bojfm.,  Bei^^n.  J,,  454,  ä"!*,  It89.  White  Garnet  Leucit  Wern., 
Bergm.  J.,  i.  480,  1791,  Höpfhor'a  Mag.  K  Helvet.,  iv,  341.  teuoite  H.,  J,  d.  M.,  v.  260,  179B. 
Amphigöne  K,  Tr.,  iL  1801. 
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Isometrie.  XJsual  form  the  ti-apezohedron  (f.  295).  Cleav- 
age ;  dodecahedral,  very  impenect.  Surfaces  of  crjetala 
evcn,  but  seldom  ehining.  Öften  disaeminatod  in  grains ; 
rarely  massive  granulär. 

H.=5-5— 6.  G.=2-4i— S-56.  Lustre  vitreous.  Oolor 
white,  aßh-gray  or  smoke-gray.  Streak  uncolored.  Translii- 
Cent — opaque.     Fracfcure  conehoidal,     Brittle. 

Comp^-0.  ratiol:3:6;  S;§i+SlSi'=a]ioa5BO|  al\imiaa23-E,  potaa]i21'S=100.  Analyses: 
1-4,  Klaproth  (Bertr.,  ü.  SB);  B,  Arfrodaou  (AfhandL  i  Fya.,  yi.  189);  6,  Ardejef  (Po^.,  Iv. 
107);  7-0,  Eamiüelaberg  (Pogg.,  soviiL  142);  10,  11,  Bischof  (Lehrb.,  ii.);  13,  ßammelsbei^ 
(Miu.  Oh.,  999);  13-15,  Bischof  (L  c.) ;  16,  ßammelsberg  (Pogg..  icvin.  150) ;  17-20,  Biaehof  (1.  c); 
21,  A.  Knop  (Jahrb.  Min.,  1866,  685): 


Äl       Ca      ifa 


a 


.  TesuTiua 

63-7S0  24-63B 





21-3Ö0 

=99-726  Klaproth. 

" 

53-50 

34-25 

20-09 

=91-84  Klaproth. 

3.  Pompeii 

B4-50 

23-50 

19-60 

— =97-60  Klaproth. 

i.  Albano 

32- 

— =99  Klaproth. 

.  VeauTiua 

66-10 

23-10 

21-15 

,  Pe  0-95^101-30  ArtVedson. 

56-05 

33-03 

ir. 

1-03 

=100-50  Avdqef. 

5610 

23-23 

0-57 

56-25 

23-26 

0-33 

0-43 

30-04 

(f)  66-48 

23-14 

O-ÖO 

1978 

i        " 

67-84 

22-86 

0-20 

B-04 

13-45 

0-59,  Fe  0-14=100-n  Bischof. 

1.        " 

56-49 

22-99 

0-04 

3-77 

lB-21 

l-48=B9-98  Bischof. 

2.         " 

57-24 

22-96 

0-91 

0-BS 

18-61 

3. 

55-81 

24-23 

10-40 

^99-27  Bischof     G.=3-B19. 

4.  L-Iaach 

54-3e 

24-23 

3-90 

16-B2 

004=99-65  Bisehof. 

6. 

66-28 

23-07 

0-28 

6-40 

13-26 

=99-66  Bischof. 

^  Eo(MaMonfina(ä)66-36 

23-15 

0-2B 

0-35 

19-31 

0-74,010-03  =  100-09E«nim.  G.=3-444. 

57-38 

33-44 

1-7B 

17-13 

1-41  =  100  Bischof. 

'.       " 

68-10 

22-76 

1-73 

17-36  Bisoliof. 

9.        " 

66-45 

24-35 

17-43  Bisehof. 

Q. 

66-32 

23-99 

2-15 

17-S4  Bischof. 

.  Togelsbarg 

(1)  66-61 

22-92 

1-68 

295 

13-65, 

Fe2-33  =  100-14KJiop. 

Sl. 

Potaah,  regarded  long  aa  an  aikali  eiclusively  of  the  vegetablo  kingdom,  waa  flrst  found  amorg 
miuerala  in  this  speciea  by  Klaproth,  whoao  earliest  analyais  waa  made  in  1796. 

Eanunelsberg  doea  cot  find  the  large  proportion  of  aoda  announced  for  aome  kinds  by  Bischof. 
According  to  DeviEe,  the  leticite  of  the  modern  Veauvian  lavas  contain  more  aoda  thau  that  of 
the  HiMnent  of  fiomma,  the  ratio  of  aoda  to  potaah  in  that  of  tho  Java  of  1855  being  ]  r  2-09 ;  in 
the  1847,  1 ;  1-67;  and  in  the  Somma,  1  :  8-21.  Specimen  for  anal.  7  iafroni  laya  of  1811,  color- 
leas,  transparent,  G.=3-480;  for  8,  id^  in  gr^aa;  for  9,  10,  pure  cryatals  tcosa  theTesuvian 
erupäon  of  Ap.  22,  1845;,  for  11,  id.  of  Peb.  10,  1847;  for  12,  id.  of  Janaary,  1857;  for  18,  data 
of  eruption  not  stated ;  for  14,  16,  small  ctystals,  eiternally  somewhat  altered ;  16,  large,  ft-agUe, 
yellow  crystals,  of  feeble  luatre  and  little  hardness;  17,  the  sarae;  IS-äO,  of  different  partB  of 
aame  cryatals,  18  the  esterior,  20  the  interior,  and  19  an  interniediate  portion, 

By  spectra]  esamiuatlon,  Richter  has  detected  litliia  in  tho  Veauviau  leucite. 
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tmiSILICATEB.  ÖöB 

Pyr.,  etc. — B.B.  infiiaible ;  with  oobalt  Solution  ^yea  a  Wue  eolor  {alumina).  Decomposed  by 
muriatic  aoid  without  gelatinization, 

Obs. — Leueite  la  coDÖned  to  voloanic  Tockfl,  and  to  thoae  of  certain  parta  of  Europe.  At 
TeBUYiu3  and  some  other  parts  of  Italy  jt  is  thicklj  disaemmatod  througb  the  lava  in  grains,  and 
the  name  leudtophyr  and  also  ampMgeayle  hse  been  givon  to  such  lavas.  It  ia  a  conaütuent  in  Üie 
neplieJin-doleryte  of  Merches  in  tlie  Vogelaberg  (snaL  21);  abundant  in  trachyte  between  Laie 
Laach  and  Andornach,  an  tha  Rhine.  Vesttvius  preseiita  the  flaast  and  largest  crjatalliEatioiis. 
efear  Borne,  at  Boi^hebta  to  the  north,  aod  Albano  and  i'rascati  to  the  south,  aome  of  the  older 
lavaa  appear  to  be  almoat  entirely  composed  of  it. 

The  leucilic  lava  of  tiia  neighborhood  of  Bonn 
st  leaat,  in  tlie  formation  of  mill-aWnea.  Mül-ati 
exeaTationa  at  Pompaii. 

Hamed  by  Werner  from  SnitSs,  white,  iu  allusion  to  ita  color. 

Hauy's  aame,  Ampkigeae,  is  of  lator  date,  and  ia  Crom  aji-f:,  boili,  and  yEnaia,  to  make,  m  alluaion 
to  the  existonoB  of  claavage  intwo  dircctiona  (which  ia  nota  fect),  andto  hiainference  tharefromof 
two  "primitive  forma"  (whiehis  only  anotion  of  bis);  and  it  has  ■ßicirefore  the  best  of  olaima  for 
rejection. 

Alt. — Feliäspar,  nephelite,  and  kaolia  oeour  with  the  form  of  leuoite,  aa  a  reault  of  ita  altera« 
tton.  The  glasaj  feldapar  paeudomorpha  were  flraC  announced  by  SoaooM,  and  sinue  by  Blum. 
The  fbllowing  are  an^ysea  of  altered  Icucito:  1,  2,  Eammelabei^  (Min.  Gh.,  647);  ü,  C.  Stamm 
(Ann.  Oh.  Pharm,,  idi.  231) ;  i,  B,  Eammelaborg  (Min,  Ch.,  Sil) ;  (i,  Bereemaiin  (J,  pr.  Ob., 
l^TTi.  418) : 

Si         Äl        öa      Na       Ä       ign. 

1.  Rocca  Monfina        53-32     26-25    0-66    8-16    1-98     9-03  =  100  ßammelsberg. 

2.  "  6S-39     26-01     0-28  11-94     0-64     9-26=100-58  Eammelaberc. 

3.  Kaiaeratuhl  64-02  23-64  2-90  iO-13     0-11     8-93,  Slg  0-57,  Se  1-35  = 

4.  Vesuviua            (§)  57-87  24-25  1-28  Ö-72  X:-09,  Mg  0-27=99-93  " 
4Ä.        "  äecom.  18-.^9  12-11  0-66  B-50     4-10,  lilg  0-17=4:0-8i 
4B.         "  undec  3991  11-B9  0-40  0-30     e'B4=59-14 
D,          ■'  57-62  34-72  0-B5  6-32  10-93  =  ]00-l. 
flA.        "  deaim.  24-00  12-47  0-71  6-36    2-86=45-29  i      ,„„.„„ -o          ,„i, 
5B.        '■  w^deö.  34-78  11-58  _      ir.      8,64=55-00  f  =™-ä9  E^-^n'^^'^b^rg. 

6.  Oberwiesenthal       60-48    32-11     0-52  13-53,  Üg  1-22,  &e  l-98=99'82  Bergemann. 

TJio  mineral  of  1  and  2  ia  white  and  kaoiin-like ;  3,  ocoura  in  trachyte;  4,  B,  are  Somma  crys- 
tals,  and  A,  ander  each,  part  of  same  decompoaablebymuriatiüacid;  B,  part  undeconipoKable ;  e, 
crystd,  having  H.:^6-6,  G.=3-5616. 

Ho.  3  haa  neaily  tlie  composition  of  aoalcite,  and  vas  publishad  as  of  that  spacies.  But  Kose 
(Po^.,  (äii.  521)  and  others  malje  it  an  altered  leudte,  with  the  eompoaition  of  analeite.  1  and 
2  are  nearly  the  aame  in  Constitution  with  3,  aa  Bammelabei^  atatoa.  4,  S,  correapond,  according 
to  Kammeisberg,  to  a  miitura  of  nephelite  (A  part)  -mäx  glasay  földapar  (B  part) ;  aud  yet  haa 
the  composition  of  a  potash-sodaAmoUa.  6  has  the  composiöon  and  reacünns  newly  of  täigodase 
{osygen  ratio,  1 ;  3-1  :  0-4)  ;  it  loat  by  ignitlon  1-22  p.  c  ;  597  p.  e.  were  aoluble  in  muriatic  acid, 
and  consisted  of  Si  3-oft,  Äl  1-60,  Fe  0-05,  Mg  0-04,  Sa  ir.,  S  0-47,  Öa,  Mn  fo-. 


FELDSPAR  GEOUP. 

The  feldspars  are  characterized  by  specific  gravity  bclo-w  2'85  ;  hardnesa 
6  to  7 ;  fusibility  3  to  5  ;  oblique  or  clinoliedral  crystallization ;  prismatic 
angle  iiear  120  ;  two  easy  cleavages,  one  basal,  the  other  brachydiagonal, 
inelined  together  either  90°,  or  very  near  90" ;  eleavi^e  a  prominent  fea- 
ture  of  many  massive  binds,  and  distinct  in  the  grains  of  granulär  Tarieties, 
giving  tJiem  angular  forms ;  close  isomorpMsm,  and  a  general  resemblance  in 
the  Systems  of  occurriiig  crystalline  forma ;  twinning  parallel  to  the  elino- 
diagonal  section  and  O,  and  eometimes  2-*  (or  the  corresponding  triclinic 
planes) ;  transition  from  granulär  varieties  to  compact,  hornatone-Tike  kinds, 
called  felsites,  -which  sometimes  occiir  as  roeks ;  otten  opaJeecent,  or  having  a 
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play  of  colors  as  eeen  in  a  direction  a  Kttle  olalique  to  i-l ;  often  aventTirine, 
froiQ  tlie  diaaemination  of  micrc^copie  erystals  of  foreign  substances  parallel 
for  the  most  part  to  the  planes  0  and  T. 

The  protoxjd  bases  are  lime,  soda,  potash,  and  in  one  speci^  barjta ;  the 
eesqnioxyd  only  alnmina ;  the  oxygen  ratio  of  the  protoxjde  and  aeaqmox- 
yds  is  eonstant,  1:3;  wMle  that  of  the  siliea  and  basea  variea  from  1 : 1  to 
3  : 1,  the  amonnt  of  siliea  increasing  with  the  inereaae  of  alkali,  and  becom- 
ina  greatest  when  alkalies  are  the  only  protoxyds. 

The  included  speciea  are  as  follows : 

at!o  fe,  B,  SI, 


AnOUTHITE 

Lime  feldapar 

OryataUization 
Tridinie 

LATtRAPOHITE 

Lime-soda  feldapsi 

" 

llTALOPHASB 

Baryta-potaah  feldspar 

MonooliDio 

ÄHDESITB 

Soda-Iime  feldapar 

Tridinio 

Omgoclash 

11        1,         n 

ALBITE 

Soda  feldspar 

Oethoclasb 

Potaah  feldapar 

12 

The  apecies  appear  in  tte  analjses  bejond  to  shade  into  one  anoüier  by  gradual  traositions ; 
Trat  whether  this  ia  the  sctual  fact,  or  wiieüier  Üie  aeemiiig  traositiona  (wten  not  from  bad  anal- 
yaes)  are  due  to  mixtnroa  of  different  kinda  throngh  oontemporaneouB  cryatallization,  is  not  poa- 
iHvely  asoertainecL  The  latter  is  the  moat  reaaonable  view.  It  haa  been  ahown  bj  Breithatipt 
and  otheis  that  otthoclase  and  albite  (or  the  potash  and  soda  foldapara)  oeour  together  in  inflci- 
teairoal  interlaminations  of  the  two  spei^es,  and  that  thesoda-potaÄTarietyoaIl6dpertftjfe(p.  356) 
is  one  of  thoae  thna  constitated.  Tliis  straoture  is  apparentundor  a  magnifying  power,  and  also 
wlien  specimsna  are  examined  by  meana  of  polarized  light.  Moreover,  Üiese  and  other  feldspai'ä 
very  commonly  ocoac  aide  by  aide  or  interoryatalMaed  when  not  interlsuninated;  aa  ol^^oclns©  aad 
orthoelaae  in  the  granite  of  Orange  Stiinmit,  N.  Hampahire,  and  Danbury,  Oonn. ;  in  obsidian  in 
Mexico ;  in  trachytea  of  other  rejpons.  Such  faots  stow  that  the  idea  of  indefinite  shadinga  l>e- 
tween  ihe  spec-ies  is  probably  a  f^ae  one,  since  the  two  keep  themaelvea  diatinct,  and,  in  the 
porthite  and  similcr  oasea,  eren  to  microsoopic  perfecKon.  l'hey  also  mate  manifest  that  contem- 
poraneoua  erystalliaation  is  a  tnie  cause  in  many  easaa. 

Intermediate  varieües  mayalso  come  through  alteration  under  the  agenoy  ofinfiltratingwaters. 
"Water  filWflted  through  powdered  feldspar  of  any  Idnd  soon  becomes  aütaliae  by  talÖDg  up 
part  of  täie  baaes.  Moreover  there  is  a  stiong  tendenoy  to  alteration,  and  the  final  production  of 
kaolin,  a  oliange  inTolyii^  the  losa  of  all  the  protoiyd  bases,  and  also  much  of  the  süioa,  the  oxy- 
gen ratio  of  the  siliea  and  alumina  being  thus  reduced  to  1 :  i,  from  3 :  1  in  orlhociase  or  albita, 
and  from  2 ;  1  in  labradorite. 

The  species  andesite  is  st^  a  donbtful  ooe. 

The  play  of  colors,  eapeoiaUy  remarksble  In  mach  labradorite,  and  occarring  also  in  some 
adularia,  albite,  and  ohgoolaae,  indicatea,  accordii^  to  Reuaoh  (P<^g.,  civL  39a,  esviü.  25S, 
eis.  85),  the  esistenee  of  a  cleavage  structure  of  ertreme  delieacy  transTerae  to  the  median 
or  brachydiagooal  seotion.  In  adularla  the  plane  of  thia  eloavage  Is  perpendicuiar  to  thia 
aection  (or  that  of  the  olinodiagonal);  in  labradorite  it  is  in  geceräl  more  or  leaa  inolined,  and 
differenlly  in  different  apeeiraens.  The  play  of  color,  Reuscli  obsetvea,  appoars  therefore  to  be  that 
of  tlim  platea ;  yet  the  llnings  of  what  ha  regarda  as  a  cleavage  syBlBm  appoac  to  be  of  india- 
tinguisliable  mimiteness ;  and  althongh  the  ezistence  of  thiu  plates  can  hardlybe  established  by 
meana  of  the  microacope,  it  ia  proved  by  their  effecta  in  the  play  of  colors,  nebuloua  imagea  witiiio, 
and  the  pbenomena  of  inflexion  or  diffraotion  which  reaolt  from  their  regulär  gronpiog.  There  ap- 
pears  to  be  no  connection  betsreen  the  indination  of  the  plane  in  labradorifa  and  the  colora  obaerved. 
The  play  of  colors  is  best  seen  on  a  plate  poliehed  parallel  to  the  braohydiagonal  aection  (i-i),  when, 
as  Deacloiaeaui  states,  it  ia  tumed  to  the  right  or  left  on  an  aiia  al^htly  oblique  to  the  face, 
wlüch  estcnds  toward  the  obtuse  acgla  between  the  edges  0/i-i  and  /'/^  and  makes  an  aogle 
of  about  70°  with  the  ei^e  0/i-S;  and  the  maximum  eSfect  is  produeed  in  ■ 
45'  to  50°  from  one  another,  wMoh  are  unequally  molmed  to  the  face  i-t 

The  play  of  colors  ia  independent  of  the  diaserainaled  microscopio  crystali 
wMoh  oocasion  the  aventurine  effect. 

The  feldspara  are  intimately  related  ti 
has  the  oxygen.  ratio  1 ;  S  ;  8,  one  of  the  feldapar  ri 
alophane,  and  Iridinic  andesite  (if  thia  apcties  :a 


v  positions  sltuated 

)f  foreign  aubstanoea 

species  of  the  Leucite  group.  Leucita 
[loa ,  ao  that  iaometric  leudte,  monodiulc  hy- 
austimid)  form  a  trimorphoua  group.    ßut 
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while  the  form  of  leutdte  appeara  at  fir«  3%ht  lo  be  Tsiy  unlike  that  of  the  true  foldspara,  there 
13  flotually  approsimate  iBoraorphiam.  FoT  the  monodüiio  aui  triclinic  forma  are  atrlctly  oblique 
or  clinoliedrized  dodeeahadrons.* 

If  a  docieeahedron  be  so  placed  that  aa  ootahedral  asis,  that  ia,  Oia  lioo  between  the  apioea  of 
two  of  the  trihedral  solid  aiigles,  is  rartical,  it  is  Üien  a  aii-aided  prism 
with  triliedral  Bummits.   K qow Biia  aiis  be  inclinad  8°  6'  inone  of  tlie  29Q 

diametral  planea  of  tihe  aii-aided  priam,  it  will  have  Üie  inolInatiOD  of  tho 
axia  of  orüioclase;  and  Cbis  8°  B  is  tbe  f-reateat  amouut  of  divergeiioa 
from  the  dodecahudral  angles  that  oooura  in  the  apedea.    The  planes 
/,  i-i  indine  to  one  auother  at  angles  near  130°,  awl  eorreapond  to  the 
6  vertieal  planes  of  the  dodeeahedron  (aa  above  plaoed).    The  basal  |< 
plana  0  is  also  dodeaahedrio,  foc  Oa  7=132"  16',  aiid  0  A  i-i{dodecahe-  1 
dric)=90°.     The  four  planes   I  ara  also  dodeeahedrie,  aa  ahown  by  1 
their  Position  and  inoünationa.    Thus  all  the  Iwelve  facea  of  the  dode- 
cahedron  oocur  in  the  above  ßgure ;  they  are  lettered  D.  I 

Again,  the  planea  t-S  and  l-i,  whieh  replaee  the  edgea  between.  the  \ 
dodecahedric  planes  /,  i-i  and  1,  1,  with  angles  near  160°,  oorreapond    i 
to  planes  of  the  trspeaohedron  2-2  (that  truncating  the  dodeeahedron, 
f.  14),  and  conaecpiently  the  figure  cont^nB  S!iB  trapszohedric  planes; 
thoy  are  lettered  T. 

Again,  the  planes  2-ä  are  cubic ;  for  tbey  make  with  the  dodecahe- 
dric plane  O  the  angle  135"  3',  varying  but  3'  IVom  the  iaometrie 
angle.  2-i  ia  anoüier  oubio  faoe ;  it  18  inclined  to  ^  a  dodeoaliedrie 
plane,  134°  19',    There  are  present,  therefore,  all  «kc  facea  of  the  cuböi  Hiey  are  lettered  H. 

Finally  the  plane  %-i,  attha  top  of  the  flgure  (and  the  only  remaining  one),  leltered  O,  ia  octahe- 
dtic,  as  shown  by  ita  interaectiona  witli  the  oubie,  dodecahedric,  and  trapezohedrie  faces ;  and  also 
by  its  indination  to  the  cubio  face  3-1=124°  61',  and  to  lie  dodecahedric  ßioe  7=145°  47',  tieae 
angles  in  isometrie  forma  belog  125°  16'  and  144°  44'. 

It  followa  then  that  fhe  above  flgure  contMna  the  äodecäheäirie  planes  I,  I,  i-i,  0,  1,  1,  wiOi 
their  oppositea,  or  ttie  whole  tvjdve ;  the  (ropewAecHs  i-ä,  »-S,  1-j,  wiöi  their  oppoaitea,  nr  six ;  tiie 
oclahedric,  §-!,  with  its  opposite,  or  Itoo;  and  the  cubie  3-i,  2-i,  2-^  or  al!  six;  and  no  othera.  The 
ai^les  of  the  ofift'gjM  eube  are  2-iA  2-*,  over  O,=90°  6',  2-i  A  a-!=96°  48'.  Moteover,  the  normal 
apei  of  the  cünohedrized  dodeeahedron  is  that  part  of  the  ccyatsJ  occupied  by  the  oetahedrio 
plane  i-i;  in  other  words,  J-i  ia  norraally  the  Sosoi  plane,  and  not  0;  and  the  true  mclination  of 
the  vertieal  aiia  is  8°  6'  [the  angle  J-t  Ai-i  beiag  98    6'). 

Aceotdingly  the  two  cleavagea  in  orthoolaae,  parallel  to  0  and  i-i,  are  both  dodecahedric. 
Moreover,  Üie  direotions  of  twiuning  are  eithec  dodecahedric  (parallel  to  i-i,  whidi  ia  the  most 
Goiamon,  iffld  0),  or  oubio  (parallel  to  2-il, 

These  lelations  hold  true  also  for  the  trioUnic  feldapars,  the  only  peculiarity  in  whieh  ia  that 
the  principal  aection  has  stight  lateral  obllqaity,  so  that  the  two  cleaTaga  planes  (dodecahedric) 
indine  to  one  another  98°  15' to  94°  15' instaad  of  90°.  G.  Rose,  in  an  artide  on  albite  fPogg., 
cixv.  451),  ailudes  to  the  remarkable  faet  that  the  planes  3-i  {see  p.  S49),  either  side  of  O,  make 
with  ona  another  in  ibia  apedea  very  nearly  a  right  angle  {90°  35',  Neumann,  aud  90°  4',  Desdoi- 
zeaui).  The  faotis  not  so  sntprising  wheu  it  is  observed  that  the  planea  2-i  are  isiS;^  faces.  They 
corrospond  to  3-i  ui  orthodaae. 

310.  ANORTHITB.  INBIÄNITB.  Matrii  of  Corundum  (fr.  tlie  Oamatic,  India)Ä!iCTT!,,  Phil, 
Trans.,  1802.  JMisaite  Bonm.,  Oat.,  60,  181t;  Phillips,  Uiu-,  4i,  1S23.  Anorthit  (fr.  Vesuv:) 
G.  Hose,  Gilb.  Ann.,  Ixsiii.  197,  1823,  Oristiaaite  (Chrisüanite),  Biotina  (fr.  Yeauv.),  Moni  & 
Coli.,  Min.  Vesuv,,  1825.  Tankit  (fr.  Korway)  Breilh.,  Schweigg.  J,,  Iv.  348,  1829.  Thiorsauit 
(fr.  Iceland)  Genlh,  Ann,  Ch,  Pharm.,  liri.  18,  1848 ;  Thiorsanit  lad  m-lhogr. 

Latrobite  (fr.  Labrador)  Brooks,  Ann.  Phü.,  v.  389,  1823  ;  Childrm,  ib.,  viil  38,  1824=D!p!oit 
Breilh.,  C.  O.  Gmelin's  Chem.  Unters.  Dipl.,  Tübingeo,  1825.  Amphodelit  (fr.  Finland)  JVT  JVör- 
densJc,  Pogg.,  sxri.  488,  1833;=Lepolit  v.  JiJssa,Breith.  Handb.,  5S1,  1847. 

Triclmic.     a :  h  (Tiraeh.) :  o  (inaerod.)= 0-86  663  : 1 : 1-57548. 

*  See  a  paper  by  the  author,  Am.  J.  Sd.,  II.  xliv.  406.  The  fohowing  ooniparisons  will  be  bet- 
ter appreciatedif  the  raader  hasbeforehlmadodeoahedralcrystal(a8of  ganiet),  or  amodelof  the 
form,  so  placed  that  a  trihedral  solid  ongla  ahall  be  at  top,  and  one  of  the  fäcea  of  tho  ttihedrsl 
summit  ahall  be  inclined  to  the  left.  The  vertieal  edge  to  the  left  wDl  thon  oorreapond  to  the  left 
vertieal  llne  of  tho  flgure  of  orthoelase,  that  is,  to  tho  edge  7/7 
22 
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/A  7'=120°  31' 

0  A  *-*,  ov.  2-J',=85  50 

Ö  A  a,  ov.  24, =94  10 

O  A  /'=114  6i 

0  A  /=110  40 

0  A  2-i'=133  14 


02TGEN 

0  A  ä->=137''  32' 
ÖA2-*,ov.H=t 
OA  1=122  8 
0  A  l'=125  43 
0  A  iA,  ov.  14,= 
t-!  A  7=121  66 


»-iA/'=lir  33i' 
iA  A  M=lie  3 
/'A«-ä'=148  32 
o=88  48i 
|3=64  4i 
7=86  46f 


i 

H 

- 

i-t 

ä-ä 

2-i 
6-1 

E 

-1 

-!■ 

-2-i 

2-ä' 

4-S 

i-S 

™ 

/' 

— 

7F 

6^1' 
6-i 

6-i' 

— 

i 

- 

4-r 

4-3 

4.2' 

1-S 

2-i' 

— 

3-S 

3-3 

2 

2-i 

2' 

2-i 

ä-2 

H' 

1 

1-; 

1' 

§-i 

1-5 

H 

^e  :  0,M,  perfect,  the  latter  least  so.     Twins  similar  to  those  of 
albite.     Also  massive.     Structore  granulär,  or  coareo  lamellar. 

H.=:6~7.  G.=2-66— 2-78  ;  2-fO— 2-75,  Iceland,  Urals,  Corsiea;  3-762, 
massive,  Rose ;  2'763,  amphodelite ;  2-668,  indianite,  SilUman.  Itistre  of 
cleavage  planes  inclining  to  pearly ;  of  other  faces  vitreous.  Oolor  white, 
grayish,  reddish.  StreaE  uncolored,  Transparent — translucent.  Fractnre 
eonchoidal.  Brittle.  Optie-axial  angle  largp  one  bi^^ectrix  positive  and 
nearly  normal  to  irl,  the  other  negative  and  ben&ibly  obh(^ue  to  ;  i 

Var. — 1,  Anorihiie  was  deacribod  from  the  glassy  crystal?  of  Somma  anl  chnsltanile  and 
hielim  »re  the  same  miaeraJ.     Tkiorsanile  in  iba  same  from  Iceland 

a.  ItuUanäe  ia  a  white,  grajish,  or  reddish  gran  l-u:  anorth  te  from  lud  a,  fir't  lesoTilied  m 
1802  by  Oonnt  Bouruon. 

3.  Air^i>lioädiie  Is  s.  reddiah^gcay  or  dingy  poach  bloisom  rtd  var  ety  parOy  in  ratl  er  lar^e  cry? 
tals,  from  Finland  andSwoden;  the  angle  belween  the  two  cleavage  aurfaceslur  0  A  t-ijia  j4  2u  , 
and  0  OD  edge  7//'=116''.  LepoUie  of  Braithaupt  (or,  as  he  saya,  of  yon  josaa,  who  aent  it  to 
him)  comes  ftom  the  same  re^on,  and  is  the  same  yarietj ;  some  of  tha  erystals  are  2  inoheB  long. 
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Lalroliile,  liom  Labrador,  i3  pale  rose-red,  and  oloacly  rosBmljle«  amphodelite.  Tt  has  three 
cleavagcs,  aflbrling,  according  to  Brooks,  the  mutual  iiiolinations  98°  30',  9S°  30',  and  91°,  or, 
according  to  MiUer,  101°  ä5',  93°  30'(=OAi-i),  and  109°  (=0a/').  Samed  after  Key.  a  J. 
Latrobe. 

Walmstsdt'B  "  Scapolite  from  Tunaberg  "  is  anorthiM,  accordii^  lo  G.  Roae  (Kryst.  Ch.  MiiL, 

Comp— 0.  ra«o  1:3:4;  (i  ß'  +  |  Sl)' 8i'=Sffica43'l,  alumina  36-9,  lims  20*0=100. 

Analyses:  1,  Chenevii  {Phü.  Trans,,  1802,  338);  2,  6.  Eoae  (Gilb.  Ann.,  luÜi  113);  8,  i 
Abiuh  (Pi^g.,  IL  619) ;  6,  Reiuwardt  (Pi^g-,  L  3B1) ;  6,  Forohhanrnjer  (Jahresb.,  ri.  iziü.  284) ; 
1,  DamourfBiilL  G.  Fr.,  ILviL  83);  8,  Walterahausen  (VuUt.  Gest.,  22);  9,  Erdmann  (aüfv.  Ak, 
atockh.,  01,  i  848) ;  10,  Nordenakiold  (Jahresb.,  siL  174) ;  11,  Svaubei^  (Jahresb.,  sx.  239) ;  12, 
13,  Laugier  (Mem.  Mua.  d'Hist  Nst,  vü.  SU);  14^  Q.  J.  Brnsh  (Am.  J.  ScL,  11  viü.  391,  with 
correotions  ptiv.  eontrib.) ;  15,  18,  Hermami  (J.  pr.  Gh.,  xlvi  381);  11,  18,  C.  GmeHii  (Pogg.,  ÜL 
68);  19-21,  A.  Streng  (Jahrb.  Min.,  1864,  259,  B.  IL  Z(^.,  uiü.  54);  23,  DeWlle (Ann.  Ch. Phys., 
111.  sl.  288);  23,  K.  H,  Scott  (Phil.  Mb«.,  IV.  iv.  518);  24,  Poljka  (Pc«g.,  CTÜi.  110);  35, 
IlaughtoQ  (Püü.  Mag.,  IT.  xix.  13) ;  26,  A.  Streng  (Jahrb.  Min.  1861,  536) ;  27,  Rammelsbeig 
(Min.  Ch.,  590): 


ä!     SPe     lifg    öa 


Na     K     fi 


4"  S     37-5     B-0      15'0 =980  Chenevil. 

\It  So  ,ma 

44  41  34-46  0-14  5-26  15-68    —   =100-63  G.  Eose. 

4413  3513  O-IO  0-56  19-02  0-21  0-25   =100-04  Abioh. 

43  IB  35-49  057  0-34  18-93  0-88  0-54   =100-84  Abich. 

Jwi 

46  0    37-0 14-5    O'S :^98-l  Htänwardt. 

Italanl,  Thoraä. 

47  b    32-52  201  1-80  17'05  1-09  0-28 =101-89  ForcMi.    G.=2-70. 

45  9"  33-28  1-12    17-21  1-86 ,  BUgiba  0-69  D.     G.=2-15. 

Heda 

45  U  32-10  2-03    18-32  1-06  0-22  0-31,  Ön  0-78'=99-96  Waltcrsh. 

ÄMrOtile 

43  34  35-37    0-35  17-41  0-89  0-52  {l'39,  Fe  1-35,  undeo.  0-57  =  100-)0 

Erdmaim 

ÄmpTwd    FnL 

45  80  36-45 ß-05  iO-16 1-85,  fe  1-10  Hordenskiöld- 

Tuaiberg4455  35'91  0-07  4-08  15-02 0-60— 100-23  Svanberg. 

Indtanite^red 

42  00  34-00  3-20   15-00  BSS   l-0O=98-55  Laugier. 

v.hiie 

43  0    84-6     1-0     16-6    2-6     10=97-1  Laugier, 

42  09        38-89        15-78        4-08        =100-84  Brush, 

Lnio       LoKi. 

42  80  35-12  1-50  221  14-94   1-50  1-66=99-69  Hermann. 

Orriary, 

42  60  33-11  4-0O  S-87  10-81    1-60  1-50^99-54  Hermann, 

Lalrabtle 

4465  36-81 0-63     8-28    6-58  2-04.  Hn  3-16  =  lQ2-16  Giiielin, 

41  78  33-83   6-77''   9-19   6-58  3-04=98-78  Gmelin. 

Nearoda 

46  05  300«  1-97  1-29  16-71  1-86  0-48  3-18=100-49  Streng.     G.=2'76. 

Harzbui^  ciT/sl 

45  37  34-81  0-59  083   16'62  1-45  040  0-87  =  100-84  Streng. 

42  01   28-63  2-23     ir.    1911  0-76  l-i3  6-03=98-89  Strer«. 

St  Eustache 

45  8     35-0      0-9     111     10 =100'4  Deville. 

Bogoslovalc     Ural  46  79  3311  3-04    fr.    15-97  1'28  0-55   =100-31  Seott.    a.=2-72.. 

Konohekovsltoi 

46  31  84-53  0-71  O-ll  16-85  3-59  0-01   =101-01  Potyka.     G.  =  2-13. 

Carliiwford  Irel 

45  87  34-73   1-65  17-10 =99-35  Haughton. 

Hyffhauser  Mts. 

44  67  34-33  0-88  0-29  11-93  1-67  2-33  4-13=100-01  Streng. 

iftitonc 

■ffllhCBOsndNIO.         *-WIUiMii'0=. 

.aal.  23,  granalar, 

m  dioryte;  24,  with  homUende  formiog  a  rock;  26,  in  dioryte,  G.=2-77 ; 

27,  from  mateocita  of  Juvetiaa. 

Genth  obtained  in  an  analysis  of  his  Thiorsamte,  whioli  is  regardod  as  the  same  mlnaral  as  that 
of  anal,  6,  §i  48-86,  Äl  30-59,  Po  1-31,  Mn  Jr.,  %  0-97,  Ca  11-16,  JTa  1-13,  K  0-62=100-20.  l'he 
Neuroda  foldapar  (anal.  19),  from  a  Serpentine  rock,  giyes  tha  O.  ratio  1  ;  2^  :  4,  and  is  hjdrous, 
aud  had  probablj  lost  part  of  its  alumina.  Por  an  analyals  of  tha  same  by  v.  Rath,  see  Pogg., 
xcy.  653, 

Pyr,,  elc, — B.B,  fuses  at  5  to  a  colorlaaa  glass.  Anorthite  from  Mt.  Somma,  and  jndianite  from 
the  Carnatie,  are  decompoaed  by  muriatio  acid,  with  Separation  of  ^latiuoua  ailica. 

Obs. — Occurs  in  aome  granites ;  ocoaBionally  in  conneotion  witll  gabbro  and  Serpentine  rocks ; 
in  aome  oasas  along  with  oonmdura ;  in  many  volcanio  rooks. 

Anorthite  {ckrüUamts  and  bioline)  oocurs  »t  Mbant  Tesuvius  in  isolated  bloeks  among  the  old 
lavas  in  the  ravines  of  Monte  Somma,  aasoiäated  with  sanidin,  augite,  mica,  and  idocraae ;  on  the 
islandof  Procida  near  the  entranco  to  thebay  of  Naplea;  in  the  Paroe  Islands,  andon  Jaya;  on 
Iceland,  on  the  pl^n  oC  Thiocsd,  Heda,  and  elaewhere  (G.=2-69— 2-75);  i        " 
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Ural  (G.=2-12— 2-t3,  anal  23,24);  at  OarlingfoTdiuIrelaad;  in  Öie  roatooric  atone  of  Jnvenaa 
(anaL  37). 

AmpAodelile  occura  in  Lojo,  Hnland,  in  a  limsBtoce  quarry,  and  at  Timabei^,  Sweden ;  tepoKfe, 
at  Loj'o  aad  Oirij^vi ;  Imseile  is  probalilj  tto  Same  partly  altered  (Breith,,  J.  pr.  Ch.,  slviL  23Q), 
eontaiiung  a  few  p,  c,  of  water.  Lairobile  ia  &om  Ämitok  ialarid,  oc  the  coast  of  Labrador. 
Imlirmiie  is  tte  gangue  of  corundum  in  the  Camatio,  witli  garnet,  cyauite,  and  honiblende ;  the 
Bpadwen  aaaljEed  by  G.  J,  Brust  waa  originaUy  from  the  hands  of  Count  Bournon,  and  came 
from  the  IndiMi  Iccality. 

Ancnihite  waa  iiamed  in  IßSS  bj  Eose  from  diiofSss,  oblique,  the  oiTatallization  boing  triolinic 
Boumou's  name,  IiK^anite,  deriTed  from  Öie  looality  in  India,  wa3  ürat  pnhlished  in  hia  Oatelt^e 
of  theEoyal  Mineratogical  CoUectioa,  intheyear  1817.  Tbe  species  had  been  deacribed  by  him  aa 
early  as  1S02  (1.  c.),  aud  hia  descriptJoit  ia  remar^ably  complete  for  the  Uwe,  it  includiug,  besides 
physical  characfers,  a  chemioal  analyaia  by  Chenerii  (anal.  1  above)  agreeing  nearly  in  essential 
pointa  wiOi  läie  latet  by  Ecse,  and  quite  as  well  as  hia,  with  the  true  or  normal  compoBilion  of 
the  mineral.  Bournon  supposed  tliät  tfte  grains  migiit  be  rhombohedral  in  oryatallizalion ;  but 
Brooke,  in  Phillips'  Mineral«^  {Sd  ed.),  pablished  in  1823,  the  year  of  Boae's  pnblication,  an. 
nounced  Üiat  Üieca  were  two  cleavagea,  inclined  to  one  another  84°  4B'  and  96°  15',  differing  not 
widely  fi'om  the  aamo  angle  ( 0  A  i-i)  aa  asoertained  by  Boae.  Juatioe  aeemB  to  require  that 
Boumon'a  name  ahould  be  rcatored  to  the  apeciea.  Beudant,  in  the  tirat  edition  of  hia  minerali^y, 
publiehed  in  1824,  desorihes  indianite  in  full  and  called  It  lime-feldapar,  mentioning  anorthite  only 
in.  hia  index, 

Ohristümüe  waa  named  by  Montloelli  and  GoveEi  after  Uie  prinoe  Chrisüan  Priedriok  of  Dec- 
mark,  who  eiplored  Veauviua  with  thom ;  Amphoddiie  from  ain^i,  double,  and  mfcAn;,  spear,  the 
cryatala  being  oftön  twinned  parallel  to  i-t  |  Zairobite,  after  0.  P.  latrobe,  the  discoverer  of  the 
Tarietif. 

For  reeent  obaorrationa  on  crjst.,  see  Desol.  Min.,  i  391 1  Hesaenb.  Min.  Not,  Ho.  i.  6;  "Websky, 
ZS,  G.,  KTi,  530  ;  Kokacliarof,  BulL  Aa  St.  Pet,  tu,  326.  Tho  anglea  glyen  are  from  Kokscha- 
rof,  whose  measurements  agree  cloaely  with  thoae  of  Mar^nac 

Alt. — LmseüeTS.  Nordenakiöld,  Komonen,  Verh.  Min,  Gos,  St,  Pet,,  1843,  113.  Conaidered 
altered  lepolite,  which  is  from  the  eame  mine  in  Ocrijäryi,  Finland.  Oceura  in  large  crystals, 
H.=3-6;  G-.=2-79e  — 2-83;  eolor  hlaok  extemally.    The  name  is  sometimea  written  iinrfoayite, 

SunäviUie  A.  B.  Nordenskiöld,  Beskrifh.  FinL  Min,,  113,  1855,  and  Jahrb.  Min.,  1858.  Feld- 
spar-likein  form;  6.=2'70;  from  Fordaundvik,  Finlaud.    It  ia  regarded  as  altered  anorthite, 

JEösite  andpo^j/OJ'Sifaarepioite-like  pseudomorphs ;  seePlsrra. 

The  folJowing  are  analyses  of  theae  mmerala :  1,  Komonen  (La);  3,  Hermann  (J,  pr.  Gh.,  xItL 
393,  jdTiiL  264) ;  8,  Bonsdorff  &  ürain  (Hamm.  Min.  Ch.,  693) : 

Si        Sl       Fe      fa      Hg      Ca     Sa       fe       S 

1.  Limeite        47-50    36-29     7'03    3-56 ™    6-62  =  100  Komonen, 

2.  "  42-22    27-65    6-98     2-00    8'B5 2-53     3-00    7-00=11)0-13  Hermann, 

3.  aiauMIcile    44-82     80'7O      8-69     1-48     6-Sl     6'7e      3-38,  Mn  1-21=99  31 B.  &  IT. 

The  preaenoe  of  litüe  lime  and  of  muoh  water  ia  a  pecnliarity  of  each  of  theae  minerals. 

310Ä.  CsOLOPiTE  mn  WalieTsha'usen,  Tulk.  Geat,  292,  1853.  Oyolo^ta  ooours  In  white  trans- 
parent glassy  cryatala,  with  II.=G,  Aeoording  to  t.  Walterahansen,  in  cryatallization  it  ia  tri- 
clmie,  like  anorthite  and  labradorito.  Analyaia  atforded  him  (1,  c.)  Si  41-45,  Sl  29-83,  Pe  2-20,  Ca 
20-83,  lüg  0-60,  S'aa-32,  K  1-73,  S  1-91=100-92.  It  ooats  geodes  in  the  dolerjte  of  the  Oyclopean 
Islands  near  Oatania. 

310B.  Barsowwe  Ö.  flose,  Pogg.,  xlvlii.  Ö67,  1839.  Massive,  of  a  gramdar  textura,  with  a 
nearly  perfect  cleavage  in  one  direotion. 

H.=5-5— G.  G.=2'74— 2-762,  Lustre  moro  or  leaa  pearly.  Color  anow-whita,  subtranslu- 
cent.    Fracture  granulär  or  aplintery.    OpÜcally  biaxial  (DesoL). 

Mean  of  three  analyses  by  Tarrentrai>p  (Pi^g.,  ilTÜl.  5G8):  Si  48-71,  äl  33-90,  iStg  1-54,  Öa 
16-29=98-44.  The  analyaia  ooireaponds  to  the  ozygen  ratio  1:8-18;  5-24.  B.B.  alone,  ftiaea 
only  on  Üie  edgea  to  a  veaicalar  glass.  Gelatinizes  eaally  on  heatii^  with  muriatio  aoid.  The 
mineral  ia  probably  identioal  with  anorthite.  Optical  oharactera  aeparato  it  fi-om  acapolite.  Opüura 
in  Tinniriara  in  tha  niiriroivi.no  aanA  r,f  ro..o^t»ov.i;  "=  +i,i>  "-igue  of  Ilie  bluo  corundum,  HS  indiau- 

SlOO,  BiTOWHiTB  Tiumson,  Mio,,  L  372,  I83B.  Bytownite  ia  a  greeniah-while,  feldapar-like 
mineral,  ocourring  in  boulders  at  Bytown,  Oanada,  having  G.=2-801,  Thomaon,  B-733,  Hunt.  It 
has  beea  referred  lo  anorthite,  although  the  analyaea  give  the  oxygen  ratio  nearly  1 :  3 : 6,  as  in 
barsowite.  The  followhig  are  analysea  mth  othera  of  related  aubatancaa:  1,  Tliomaon  (1.  e.);  2, 
T.  S.  Hunt  (Am.  J.  Sei.,  II.  xiL  213,  Phü.  M^.,  IV,  i.  322];  3,  Tennant  (Beo.  Gen.  Sei.,  iiL 
8S9);  4,  5,  T,  S.  Hunt  (Logan'a  Rep,,  1863,  479);  S,  T.  Thomaon  (Min,,  i.  334,  1836); 
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.Bj/lowmie      {|)41-57 

29-65         3-57 

0-40 

S-06 

7-60 

l-98=99-8B  Thomson. 

.         "                '4T40 

30 '45  S'e  0-80 

0-St 

14-24 

2-82 

2-00,  K  0-38=98-96  Hunt 

.  Bytown              46-80 

26-15  ]^e  4-TO 

2-95 

16-25 

2-00=97-85  Tennant. 

i.  TamaBka           46  90 

31-10        1-35 

0-B6 

le-of 

1-17 

1-00,  6  0-58=99-42  Hunt. 

.  HimterBtown      49  10 

29-60        0-80 

ir. 

Mii. 

1-30=98-9«  Huat 

.  ffwffaiie             45-80 

33-92  f  e  4-32 

1-12 

a-04 



4-16:=97 -96  Thomson. 

The  Bpecimen  for  anal.  2  waa  a  greeiiiBh-white  feldspathio  rock  from  a  boulder  naar  Ottawa, 
having  G.=2-13 — "  a  portion.  of  the  apecimen  upon  whioh  Dr.  Thomson  basod  tlie  speoies  fiytotinj- 
ite."  That  of  3  was  from  the  same  r6gioii,but  is  not  ealleii  bytownite  Ijy  Tenaant.  That  of  4  -was 
li  feldspar  from  the  intrasive  diorjto  of  Tamaak»  mountain,  taving  the  deavage  surface  finely 
striated;  and  aaaocia-feii  -with  hornblende  and  a  litüe  sphene;  G-.=S-756 — 2-763.  That  of  5  ia  a 
pale  sea-green  foldapar  from  a  boalder;  G.=2-695 — 2-703. 

Thomaon'a  hwotdle,  anal.  6  (1.  c),  ia  an  impnre  anorthite-lüe  feldspar,  related  to  tha  ahove,  ac- 
eordii^  to  T.  S.  Hunt  (priv.  contrib.);  excludinEr  the  4-16  p.  c  of  water,  the  Si  wonld  Im  47  p,  o. 
of  the  lemainder.  Thomson  states  that  it  is  infnaible.  Ha  alao  saya  that  his  bytownite  is  infns- 
ible,  whJeh  Prof.  Bruah  flnda  is  not  a  fact. 


311.  LABEADOBITB,  Labradorstein  (undec  Feldspat)  Wem.,  "üeb.  Cronst.,  149,  1780, 
Eergm.  J.,  ,875,  1789.  Pierre  de  Labrador  Forst,  Cat,  82,1780;  de  lAsle,  Crist,  ii.  497,  1783. 
Labrador  Feldapar.     Labrador  &.  Hose,  Gilb.  Ann,,  lisüi.  173,  1823  ;  Breäh.,  Char.,  1823.  Lüne 


Moroite  Thim.,  Ed,  N",  Phil.  J".,  xüi.  1832 
Sauaaurite  pt.     Eadault  Breith.,  B.  H.  Ztg.,  : 


3  Thom.,  Phil.  Mag.,  III.  xxü.  190,  1343. 


Triclinic.     Obeerved  planes  •.  0;  i-i;  1, 1;  2-i ;  1',  /', 


Ja  r=m°  sr  O  A  J'=113''  34' 

0  Aü,  ov.  2-t',=93  20  Ö  A  2-i=98  58 
0/\i4,  ov.  2-?,=86  40  Ö  A  1=125  28 
0  A  J=110  50  O  A  l'=122  42 


aA  J=:in°30' 
U  A  J'=120  53 
:,  left,  A  2-i=90  20 
7A7,iiitwiii,=135 

Angles  from  Marignac,  Reuseb  gives,  a&  a  mean  of  many  measnremente, 
0  A  *-l=^86°  30',  0  A  7'=114°  4',  U  A  /'=120°  43'.  Twina :  (1)  eompoBi- 
tion-face  i-l ;  offcen  lamellar  from  repeated  composition  of  tbis  tind ;  (2)  0, 
with  the  orthodiagonal  ae  the  axis  of  revolution.  deavage:  0  easy;  i-l 
less  Bo ;  /traces.  Also  massive  granulär,  and  grains  cleavable ;  sometimes 
eryptocrysfcaUine  or  hori^tone-like. 

H,=6,  G,=2'67— a-^e.  Luatre  of  0  pearly,  passing  into  vitreous ; 
elsewhere  viti'eons  or  Buhresinous.  Color  gray,  brown,  or  greenish ;  some- 
times colorlees  and  glaasy;  rarely  poreelain--white ;  usually  a  change  of 
colors  in  clea-\'able  varieties.  Streak  imeolored.  Translucent — subtrans- 
lueent. 

Comp,,  Var.~0.ratJo  1:3  :fl;  fiäi+SlSi";  or(ifi,"+äÄl)'§i'  +  f  äii=,inß=f  öa+iJIa, 
Silica  53-9,  alumiua  80-8,  lime  123,  soda  4-6=100. 

Tar.  1.   Clefwahle.    (o)  WeU  cryatülized  to  (6)  masBive. 

P!»T  of  oolora  either  wanting,  aa  in  some  colorlesB  cryatals ;  or  pale ;  or  deep ;  blue  and  greea 
are  the  ptedominant  colors;  but  jellow,  fire-red,  and  pearl-graj  also  occur.  Bycutting  very  thin 
alices  parallel  to  i-i  from  the  or^iial  labradorite,  they  ara  aeen  undor  the  microaeope  to  contain, 
beaideB  atrite,  great  numbors  of  miniite  soalea,  !ike  the  ayenturioe  oligoclase,  which  are  prubablj 
giithite  or  hematile.  The  chatoyant  colors  may  he  he^htenod  in  their  effeot  by  these  soales,  but 
are  not  due  to  them  <p,  336). 

2.   Compact  massive,  or  c^ypioorysioMme ;  Labradorite- filsüe.    The  color  Bometimes   gray  tn    . 
browniBh-red  ;  but  sometimes  poreelain-white.     Some  of  the  so-ealled  saussvnle  ia  here  indiided. 

A  varLely  from  tho  gabbro  of  Baata  in  the  Radau  Valley,  Harz,  is  coUed  Madamite  by  Breithaupt. 
Breithaupt  cefers  to  anal  SO;   H.=äi  G.=2-76S— 2'S40;    eolDr  white  to  gray;  interdeav^e 
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angle  93f°.    He  also  refeia  hete,  with  a  query,  a  feldspar  &om  Bizzoni  in  tbe  Tjrol;  G.  of  a 
Bpecimoii  not  fresh  2'Sll. 
Analjses:  1,  Baprott  (Beitr.,  H  260,  1815);  2,  S.  v.  "WHlterebanaen  (Vuik.  GB3t.,  24,  1853); 

8,  4,  LehuQt  (Ed.  H,  Pha  J,,  1883,  July,  86) ;  5,  Hat^tOQ  (Q,  J.  Sä.  Dublin,  t.  94) ;  6,  Tliomsott 
(Pliil.  Mag.,  ITI.  1 843,  190);  7,  Svanbei^ ( Jahresb., xxiu.  385);  8,  Forehhammer (J.  pr.  Gh.,  xxi.  885); 

9,  Damour  (Bua  Or.  Soo.,  Tii.  88);  10,  11,  Kersien  (Pogg.,  liiii.  123);  12,  Waags  (Porh.  Tiä, 
Ohristiania,  1861, 177);  13,  Blomsttand  ((EfT.  Ak.  Stockliolm,  286,1854,  J.  pr.  Oh-,  livi.  168)  i  14, 
15,  G,  Y.  Rath  (Pogg.,  lov.  B38);  16,  Streng  (Jahrb.  Min.  1864,  267);  17,  t.  Rath  (Po^.,  xcr 
665);  18,  0.  f.  Cbandler  (Inai^.  Dies.,  GöW.,  1866);  19,  Deleeae  (Ann.  d.M.,  IT.  aii.  2öl,  258). 
20,  RammelBbere  (ZS.  G.,  si.  101,  Min.  Ch.,  697):  21-23,  Streng  (B.  H.  Zig.,  ik.  366,  idiL  63) 
"■   '■■''-        -  " "'     " I  27,28, 

.,  18S1, 


i,  A.  Soilieper  (Am.  J.  Sei.,  H.  li.  121) ;  36-40, 


.    Clas 


5^84     39-91 


;   Antnm,  Slcte  B480 

Dalarne  63  15 

I   Faroe  62  62 

I   Berofiord,  IceL  6217 

I   Egeis  nl  Norw  62  3r 


Sa  t 
4'00  — 
1'35     7'B3 


9'14     4-64     i'59 


0-5=99'00  Klaprotli. 

0-62=101'2BWaltersh, 

=S9-19  Lehunt. 

=99 '9  5  Lehnet. 

0-48=100-97  Ilaughton. 

0-60,  i'e4'0=100-20Th. 
■75=98-60  STinberg 


.-51 =10151 


;2  4S     29-85       1-ÜO     0-16 


51    9 


1311     3-40 

1I'69     4-01     0-50    - 

11-70     a-90     080    - 


Tchh. 


28-32 
21 -31 
29-74 


t   Zobtan,  6    76 

1   Tyrol  l"  2u 

\   Baote  Harz  Bad  51  OD 

Ilfe  d  63  11 
'   Harzbui^  cry  ) 


27-73      1-50 


16-14  2-95  1-37 
14-95  4-63  0-61 
12-96     4-61      0-63 


Jiul  V 


5'i49 


!                   c-yst  63  56 

i  66  83 

'  Drummond,  Can.5410 

)  Morm  64  ""O 

I  R  wdon,  fi  45 

!  Ohäteau  S  eher  öo  bO 

I  JVrontarville  53  10 

l  Q  ade  oupe  W  1   54  26 

i  Mau    Pa  ific  53  98 

l  Illowa  54  53 

;  Eeesk  55  63 

!  Dera  63  74 

I       Kiffir  61  12 

Perou   ¥tz  5472 


9-80       0-36       ir.       11-42 
9-10       l-IO     0-16     11-26 


0-23 


27-56 
27-37 
26-74 


27-3; 


6-25  1-08 

9-01     4-77  0-S6 

11-48     4-34  0-71 

Jl-13     3-63  0-38 

8-6B     e-OB  0-47 


6-BÖ     2-01 


0-71  =  100  96  Waifce 

=99  9B  Bloiustrand. 

0-62  =  101  18  Path 
2-20=99  14,  Rath 
1-02=100  38  Streng 
1-21=10124  Rath. 
0-68=99  B7  (  1  andler 
0-95=100  DelesBO 
2-48=99  79  Ramm 
2-38=99  84  "^trBUg 
1-22=^1018"  Streng 
2-97=99  40  btreng 
0-51=99  o3  SegBth. 
2-5I=lflO-e8DelBS39. 
0-42,  Mn  0-69=98-40  A. 
0-86=100-48  Walterah. 

=100-35  "Waltersh. 

0-40=99-35  Hvint. 
0-40=:96-20Hunt. 

0-46=99-59Hunt. 

0-60=99-00  Hunt. 

=99-92  DeyiUe. 

=99-21  Sohlieper. 

l-2I  =  100-62  Hauer. 

1-07=99-91  Hauer. 

1-36=100-48  Hauer. 

2-26=98-84  Hauer. 

0-55=99-09  Hauer. 


In  anal  2,  G.=2'646;  anal.  6,  from  doleryte,  of  meteoric  origin;  anaL  6,  G.=2-666i  8,  G,= 
2-68  j  9,  G.=2-109,  trap,  jwh. ;  iO,  &.=2-71,  brown,  maaaive ;  II,  G.=2-72,  -mith  blue  opales- 
cence;  12,  G.=a-72;  13,  G.=3-68,  betwoen  Limd  and  Ohrisliaiistadt ;  14,  G.=2-715,  byper- 
Btheneroek,  bh.-gj.;  16,  G.=2-101,  gabbro,  bK-gy.;  16,  0.  ratio  1  :2^:4iorlJ:  3^:6,  gabtaro; 
17,  G,=3*998,  color  porcelain-whitB ;  18,  snow-white,  gnh.-w.,  little  lusti-e,  alip.  with  nralite ,-  18, 
in  "melaphyre,"betweenBotaenanilOoÜnian,  palegyh.^n. ;  20,  Q.=2-817,  gabbro;  21,  G.=2-e, 
(n  porphyryte ,  22,  fh>m  gabbro;  23,  ib.,  maBsive;  2ö,0.=2-883,  in  "porphyi7,"SoutheniMorea; 
27,  Q,=2-ai8;  28,  G.=2-633;  29,  G.=a-69T,  layender-blue  cleayabla  feldspar,  from  a  boulder. 
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30,  G.-2'684-B-ß9fl,  bluieh  opalesoent,  cleaTaHe  ;  31,  G.=2-6T,bh.-white,  intrap  rock;  3S,  G.= 
2'ßS,  pßle  th.-  or  giih.-gr.,  IubWb  oi'  cleavage  aurfacea  vitreous,  eleewtere  waxy ;  83,  G.=2''I3 — 
2*74,  frombasalt;  34,  in  traehytio  doleryte,  central  peak;  35,  glassy  oolorleäa  orystalB;  36-40 
fr.  Hungary,  in  trachyte ;  3fi,  6.=2-636 ;  88,G.=2'a9e;  39,  G,-2-613;  40,  G.=2-63T.  Anal. 
36-39  givo  the  0.  ratio  1:3:7,  intormediate  between  labradorite  and  audesita. 

Pyr.,  eto.- — B.B.  fuaea  at  3  to  a  colorless  glass.  Decompoaod  with  difficulty  by  murlatio  seid, 
generally  learag  a  portion  of  undecomposed  mineral. 

Obs.— Labradorite  ia  a  constituent  of  aome  rocka.  (1)  The  oloavable  mineral,  along  wiüi 
horablende,  compoaes  a  gcauite-liko  variety  of  (^abase,  or  a  rook  resembÜDg  dioryte,  but 
haviog  labradorite  as  the  feldepar.  (2)  If  the  homblendic  consütuBct  is  a  dark  lameBar  yariety 
of  eitbei"  hornblande  or  pyrosena,  or  the  speciea  hypersttene,  the  roiA:  is  called  hyperyte  (or  hyper- 
stheuyte).  (3)  If  tbe  horublendic  minaral  iaalight  lameUarpyroxene  (diallaj^),  the  rode  isc^d 
gabbro.  <4)  If  the  hombleDde  and  labradorite  constituta  a  tomc^eneous  fliie-grained  compact 
mass,  Ibe  rock  ia  oalled  arnpkibol^le  or  dialase;  and  (5)  If  the  diabase  contains  distiuct  cryatals  of 
porphyry,  it  is  a  diaJtase  parphyiy,  the  green  porphyry  or  oriental  Terd-aatinue  of  Groeee  (anaL 
35)  beii^  of  this  nature,  (6)  The  ocjpto-orfatalline,  or  felaite  variety  of  labradorite,  ooourring 
oeoasionally  In  conneotioa  with  soaie  of  theae  rooks,  haa  been  ealled  incorreetly  saiissimk  and 
jade  or  nephrile,    The  above  aie  labradoric  metamocphie  rocka. 

There  are  also  tlio  foDowing  labradoric  mlrusive  rocks.  (7)  Doleryte,  oonsisting  of  labradorite 
sad  pyroieue,  witli  generaUy  some  magnetite — a  rook  whioh,  OQ  the  one  band,  may  be  lightrcol- 
ored  orystaHine  or  granitoid.  aud  on  the  othec,  dark-oolored  oompact  massire,  either  porpbyrite 
or  not,  sometimes  crypto-cryatalline,  and  alao  a  cellular  lara;  it  iucludea  mucb  of  tbe  so^üilled 
trap,  greenslone,  and  wmygdüoid.  (8)  Basalt,  similur  to  doleryte  in  atructure,  oolora,  and  varietios, 
but  contiüning,  in  additioii  to  labradorite  and  pyroiene,  chryBolila  in  disaeminated  grains.  Dole- 
rytic  and  basätic  lavaB  are  the  moat  common  of  voloanio  rooka.  (9)  Labradorite  also  oecurs  in  other 
kiuds  of  lava,  and  ia  aometiinea  found  in  them  in  g^aay  crystals,  as  in  those  of  Etüa  and  YesuTiua. 

The  labradoric  metamorphic  rocks  are  moat  common  among  the  formationa  of  the  Aaoic  or  pre- 
Silurian  era.  Such  are  part  of  those  of  British  America,  northern  Kow  York,  Pennaylvania,  Arkanaas ; 
thoaa  of  Greenland,  Norway,  Finland,  Swedeu,  and  probably  of  Öie  Vosges.  Being  a  teldspar 
containing  comparatively  liuie  ailica,  it  ocoura  mainly  in  rocks  which  inolude  litüe  or  no  quartz 
(free  ailiea). 

Many  fore^  iocalitiea  are  mantioiied  abore. 

Ott  the  ooast  of  Labrador,  labradorite  ia  assodated  with  hotnblende,  hypersthene,  and  magnet- 
ite. It  LS  met  with  in  place  at  Mille  Islea,  Chateau  Bieher,  Eawdon,  Moriu,  Abercrombie,  and 
elaawliere,  in  Canada  East ;  and  in  boulders  at  Dmnunond  and  elscwbere,  Canada  West.  It 
oecurs  abundantly  at  Eaaes  Co.,  N.  Y. ;  lai^  boulders  are  met  with  in  the  towns  of  Moriah, 
Newcomb,  M'Intyre,  Westportj  and  Lewis,  N.  Y. ;  also  occaaionally  in  Orange,  Lewis,  Kt.  Law- 
rence, Warten,  Seoharie,  and  (Jreen  Cos.  In  Pennsylvania,  at  Mineral  Hill,  Cbeslßr  Co.,  and  op- 
posite  New  Hopa,  Bucka  Co. ;  in  the  Wit^ihita  Mts.,  Arkansas. 

Silicüe  and  momiie  are  from  Antrim,  Ireland. 

Labradorite  was  first  brought  ftom  the  lale  of  Paul,  on  the  ooaat  of  Labrador,  by  Mr,  Wolfe, 
a  Moravian  miaaionary,  about  the  year  1770,  and  was  caUed  by  tbe  early  mineralogists  Labrador 
stone  {Lairadoralem),  and  also  diatoyant,  opaline,  or  Labrador  fcldspar.  Klaprotb's  analyais 
above  (No.  1)  was  the  flrst  one  made  (in  1815). 

Labradorite  raceives  a  fine  polish,  and  owiog  to  the  ohatoyant  reflectione,  the  spedmens  are 
oflen  highly  beauüful.    It  is  sometimea  used  in  jewelry. 

Alt. — Labradorite,  like  ^lorthita,  appears  to  uudergo  alteration  with  conaiderable  facility,  it 
loai!^  Urne  through  inflltrating  oarbooated  or  alkaUae  walers,  aud  rac^ving  water.  In  "some 
oaaaa,  also,  it  has  received  considerable  iron.  The  foUowing  analyaea  appear  to  bo  of  specimeus 
of  tbis  altered  labradorite.  The  reaults  are  remarkable  fof  either  tbe  small  proportioa  of  lime 
or  large  proportion  of  inm,  or  the  same  of  jMlash  or  of  waler,  each  of  whioh  may  be  regarded  as 
an  indioatioa  of  alteration.  Analysea :  1-4,  Delesae  (1,  Ana.  d,  M.,  IV.  lil  SOO ;  2,  ib.,  svL  342 ; 
3,  Ann.  Ob.  Phya.,  IIL  il  271 ;  4,  Ann,  i  M.,  iV.  svL  324) ;  5,  Metzger  (Jahrb.  Mm,  1850, 
683) ;  6,  V.  Eath  (29.  G.,  a.  US) ;  7,  Deleaae  (Ann.  d,  M,  lY,  512) ;  8,  T.  S.  Hunt  (Eep.  G.  Oan., 
1803,  479) : 
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Belfahy,  Vosgaa 

52-89 

21-39 

1-24 

5-89 

4-58 

2-28,  Mn  0-30=))9-86 

Delesse. 

P.  Jean,      " 

S305 

23-68 

1-00 

1-51 

6-3J 

2-80 

2 -40 =99-91  Delesaa 

Vosgite        " 

49'32 

BO-07 

0-7O 

4-26 

4-45 

3-15,  liln  0-60=99-36 

Deleaae. 

Odern 

65-28 

24-24 

1-11 

1-48 

4-83 

3-03 

Claiathal 

54-44 

25-60 

5-33 

8-05 

2-11 

0-12 

3-65=9920  Metager 

53-92 

21-51 

4-16 

1-28 

9-41 

E-E7 

1-59 

2-76=100-18  Eath. 

Oberstein 

53-89 

27-66 

0-97 

S-28 

4-92 

1-28 

3-00  =  100  Deleaae. 

m.  KoyaJ,  Can. 

53-60 

25-40 

4-60 

0-86 

urdel. 

0-80  Hunt. 
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No.  1  iE  from  3  porphyritic  rock,  G.=3-719;  2,  from  dioryte;  3,  Üie  iiosgile,  frora  a  porpbyrr, 
G.=2'ni,  color  wbitiah,  Bometimes  slightly  greenisb  or  bluish,  lustre  greüBj  ot  paarly;  4,  from 
the  euphoUde  of  Odem  in  Elaace ;  5,  from  aa  altared  diabase-porphyry ;  6,  from  a  gabbro,  and 
remarkable  for  its  high  spedfio  gmvity,  G.=2-840;  1,  from  a  porphyritic  amygdaloid,  a  eolorless 
and  tonalneent  variety,  with  Q.=a-642;  8,  from  a  basal*  {or  chryaolitic  doleryte),  "witliasinaU 
admixtur©  of  augite."    Labradorite  also  oeoura  ohangod  1o  oaloite  (Tscliennak), 

Ai:ti£ — Hfluamami  (Beitr.  Eiseahochofensehlacken,  31)  has  referred  to  labradorite  crystala  dis- 
tributed  Üirougt  the  raass  of  the  slag  of  a  fumace  at  Veckeahagen,  wMeh  were  an  inch  long,  but 
uot  well  ibrmed;  bad  two  cleayages  at  right  anglea  to  one  anotber,  withH.=6,  Q.=2-SB;  was 
fasible  B.B.,  but  insoluble  iu  muriaüo  add;  and  afforded  Si  66-3,  >£l  10-4,  Ca  21'0,  Fe  1-9,  Mn 
0-1=99-6. 

Qlobuks  of  (fie  ViwMyie  of  Dwance.  These  concretionary  globales  are  oftea  half  sn  inch  or 
more  in  diamotor,  grayiah-ereen  in  color,  compact  in  tezture,  with  Q.=2-92g.  A  speciiiien  from 
alocidity  aouth  of  Mt.  GeneVre,  near  Briangon,  afforded  Delesae  {Ann.  d.  M.,  IV.  ivü.  116): 


312.    ANDESITE.      Andesin  Alidi,   Jahresb.,   ssi.   161,   1841.      PaeudoalMt.   Saecharit 
eiocker,  J.  pr.  Ch.,  szxiv.  494,  184B, 

Triclinic.  Approsimate  angles  from  Esterrel  crystals  (Descl.):  0Ai4, 
Mt.Sr-iS,",  0  M=lll''-lir,  0  hI'=116°,IM-l=lir-l^^\I'M-l-- 
120°,  ö  A  2-i=101°-102<'.  Twina:  (1)  eomposition-face  t'-e;  (2)  double 
twina,  made  up  of  two  twins  of  the  kind  in  (1),  one  of  tliem  reversed,  so 
that  there  ave  4  planes  I'ni  front,  aud  at  each  end  tliere  are  the  planes  O 
and  2-1 ;  (3)  douole  twina,  lite  the  last,  but  one  of  the  parts  turned  around, 
so  that  there  are  retintering  angles  between  two  faces  0  and  two  i4,  and 
four  planes  /"in  front.  Cleavi^e  more  uneven  than  in  albite.  Also  gran- 
ulär massive. 

H.=5-6.  G.=2-61— 2-'?4;  from  the  Andes,  2-61—2-74;  of  saccharite, 
2-66— 2-69;  from  the  "Vosgea,  2-65—2-68;  2-668,  Canada,  Hunt.  Color 
white,  gray,  greenish,  yellowish,  flesh-red.  Lustre  subvitreous,  inclin- 
ing  to  pearly. 

Comp. — 0.  ratio  1;  3;  8,  bat  varying  to  1;  3.-1.  Perhapsonlj  a  mlxture  of  labradorito  with  a 
soda-feldapar.    Fonnula(i  (Öa,Sa)'-l-iäl)'  §i'-|-3Sii  or  with  half  Üie  eacess  of  siliea  baaio. 

Äaalysea:  1,  Abieh  (Pogg,,  IL  623);  3,  8,  Rammelsbei^  (öthSuppL,  48);  4,  Jacobson  (Kanim. 
Min.  Ch-,  607);  5,  DeviEe  (Ann.  Oh.  Phya.,  III.  iL  283);  Ö-a,  Messe  (Uem.  Soc  d'Em.  du 
DoubSjAnn.  d.M.,T.iÜ.314);  10,  ■VarrBntrapp(Pogg.,  lii.  413);  11,  Schmidt  (Po^.,  Ixi.  386);  12, 
Walterahauseu  (Vulk.  Gest.,  24);  13,  Laspeytea  (ZS.  G,  iTüi.  329);  14,  16,  v.  Rath(ZS,  Gr.,  xvL 
249)1  16-19,  r.  8.  Hunt  (Kep,  G.  Can,,  1863,  478);  20,  Franke  (Bamm.  Mio.  Ch.,  60S);  21,  22, 
T.  S.  Hunt  (1,  c);  23,  24,  v,  Hauer  (Verh,  G.  Reichs.,  1867,  IS,  81);  25,  26,  Sommaruga  (Jahrb, 
G.  Eeicha.,  xvi.  397,  1866);  27,  A.  Streng  (Jahib.  Min.  1867,  637): 
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.  Marmato 

59-60 

24-13 

1-58 

1-08 

5-77 

6-53 

1-08 

=99-92  Abieh. 

60-2a 

25-01 

014 

6-87 

7-74 

0-84 

=100*86  Ramm. 

si       " 

5S'32 

26-53 

ir. 

0-11 

8-18 

a-36 

0-60=101-36  Hamm. 

1. 

6014 

0-87 

0-53 

7-98 

7-99 

=104-51  Jacobson. 

" 

63 '86 

24-05 

0-38 

504 

6-04 

0-88 

076=100  Deville. 

S.  Tosgea,  viMs 

5S-92 

25-05 

0-41 

6-64 

7-20 

2-06 

l-27r:99-5B  Delesse. 

.        "       red 

6891 

24-69 

0-99 

0-39 

4-01 

7-59 

a-54 

0-98=100  Delesse. 

ä.Ohasey 

59-95 

24-13 

1-05 

0-74 

5-65 

0-81 

3-28=100  Delesse. 

9.  La  Presse 

68-56 

26-26 

0-30 

1-30 

5-03 

6-44 

1-BO 

0-91=99-29  Deleäse. 

0.  SQesJa 

58-41 

25-23 

0-41 

6-54 

9-39 

1.  Bacdiarile 

68-93 

23-51) 

1-27 

0-Ö6 

S-67 

7-42 

0-05 

2-21,  Ni  0-39  =  100  Schmidt 
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3-ai     0-G4     e-29     fi-lO     0-8t 


1.  Icelami,  cryst.  60'S 

1.  Niedermeadig  57-39  26-:8  tr.  0-38  8-01  C-84 

.  St.  ValentiQO  56-79  28'43     8'56  6*10     0-34    0'24=1Ü 

"  S8-15"  26-55      

i.  CMteau  Eiolier  59*80  36-S9  0-60 

"  59-55  25-63  015       fr.  VIS  6-08 

"  57-20  26-40  0-40 8-34  583 

"  58-&0  25-80  1-00  0-20  8-06  5*45 

'■  5S-33  2S-86  1-18  0-10  183  G'OS 

..  StJoachün  57-15  27-10  8-t3  5-S8 

!.  LachutB  58-15  26-09  0-60  0*18  7-78  5-55 

1,  Nagy-Solioa  57-20  35-13     ir.  6-96  7-28 

l.  Oiiffar  60-10  17-62  7-03  1-86  2-24  4-OL 

>.  Kussahora,  bJc.  57-70  20-79  8-35  i-71  6-46  ir. 


.  EylThLu 


bk.     58-21     22-2; 


9-16 


25-97     1-04    0-03 

■Pi-obibly  aome 


=100-75  WaltershauBen 
0  Laapejrea. 


[6-28]  0-30  =  100  Rath. 

14    1-00 =09-83  Hunt 

38    0-96  O-45^10O-16Huuti. 

S3    0-84  0-20=99-66  Hunt. 

1-ie  0-40=100-57  Hunt. 

1-63  1-03  =  100-11  Franke. 

0-79  0-20=y9-lS  Hunt. 

1-31  0-45=98-89Hunt, 

1-87  1-68  =  100-11  Haner. 

3-82  2-11=98-78  Hauer. 

3-99  3-84=101-83  Sommaruga. 

8-96  3-75::=lOO-35  Sommaruga. 

0-47  0-68,  Ba,  Sr  tr.—lOO'id  Str. 


idqwl 


In  anal.  1,  0.=2-733;  2,  G.=2-614;  3,  G,=a-a8— 2-688  ;  4,  Q.=2-679;  5,  a.=a-61;  6,  fram  Ser- 
rauca,  e.=*ä-683 ;  7,  fr.  Ooravillera,  G,  =  3-651 ;  8,  G.^2-736;  12,  G.=2-6S;  14,  "fanalyte,"  fr. 
Tyrol,  G.=2-6a5;  !6,  G.=2-676;  16,  G.=2-e88;  18,  laTender-blne,  Bubtransp.,  cleaTable,  curved 
Burlaces;  19,  gab. base  of  praceding,  granulär!  21,  in  a  boulder;  22,G.=2-6a7;  23,  G.=2-58S; 
25,  G.=2-8B3i  26,  G.=3-e07;  27,  in  dioryte,  G.  =  2-89.  Other  amlyses:  v.  Eaih,  ZS.  Q.,  ix. 
259. 

Of  theso  analysas  all  but  Wo.  5,  hj  DevillB,  afford  ratber  cloBcly  the  oxygen  ratio  1:3:8.  No, 
5  gives  0-80 ;  3  -.  8-91,  Noa.  24  to  26  haye  part  of  the  alumina  replaced  by  iron,  and  pi?obably  in 
conaet[UBnce  of  alteraüön,  as  the  blaol;  colot,  litHa  soda,  find,  nmcb.  potasli  would  indicate. 

Pyr.,  etc. — AndeBite  fuBesinthJn  spUnteia  beforetlieblowpipe.  ßacoharite  mellaotilyon  thin 
edges  ;  -with  boras  forms  a  elear  fjaas.    Imperfectiy  aolubie  in  acids. 

Obs.— Occura  ia  tbe  Andes,  a(  Marnrnto,  as  an  ingredient  of  ßie  Byenite-like  rock  oüled  oraife- 
syk ;  in  itie  porphyry  of  FEaterel,  JDept.  of  Var,  France ;  in  tlie  ayenite  of  Alsace  in  the  Vo^es ; 
white  at  Servaueo,  rod  at  Coravillers ;  in  the  purphyry  near  Chagey,  Haute  SaOne ;  at  Tapneüord, 
lealand,  In  bonej-yellow  transparent  eryatals  (anal.  12);  at  Baum^i-ten  in  Silesia  (aaaL  10);  iu 
the  Tyrol,  aouth  of  Tonale,  iu  Mt  Adamello,  in  a  gcanite-like  rouk  caUed  tona^te,  oousiating  of 
thia  faldspar,  aocording  to  v.  Rath,  with  mudi  quarts-,  some  orthoolase,  biotite,  and  hornblsnde. 

fioccMrife  is  granulai-  maBBive,  with  traces  of  cleavage  in  one  direction,  occnrring  iu  veiiia  iu 
Serpentine  at  the  chiyaoprase  mines  near  Frankonatein,  in  Silesia. 

in  iTorth Ämerita,  tbund  at  (Chätean  Eioher,  OanaiIa{anfl].  16-20),  formii^  with hyperstheneand 
ilmenite  a  wide-3pread  rock ;  color  Hesh-red. 

Alt.— The  followiug  ars  analyaea  of  altered  andesite  in  additiou  to  24  to  28  above:  1,  Rani- 
melBberg  (Miu.  Ob.,  808) ;  2-4,  Deville  (BuU.  Ged.  Pr.,  IL  vi.  410) ;  B,  SVancia  (Pogg.,  lü.  471). 
Ko,  2  ia  of  tbe  mD33  of  s.  orystal,  2A  of  the  interior,  2B  of  the  eiterior  portiou ; 
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1    EatarrelMt 

58-32 

26-52 

0-11     8-18 

S-27 

2-36 

0-60=101-36  Eanun. 

55-07 

0-53     7-96 

4-95 

ir. 

0-77  =  100  DeviUe. 

^A. 

5'-01 

28-05 

0-39     7-53 

5-47 

0-12 

1-43=100  DeTÜle. 

3B 

52-42 

3478 

0-51   15-03 

5-10 

0-14 

3-05=100  DevUle 

1   Hungary 

53-92 

26-69 

1-20     1-68     6-98 

4-02 

1-20 

1-40,  Ö  2-93=100-02  Deville. 

4   Mirnnto 

E8-11 

28-16 

—     1-52     5-36 

B-I7 

0-44 

1-25=100  DeTille,  G.  =  2-63. 

5   PoFiym 

56-73 

36-ä3 

0-70      9-38 

6-19 

0-80 

=101-31,  FrandSi  G.=2-64. 

The  oiygen 

ratio  for 

lisl 

3:7-5;  2,  0-9  :  3 

:  7-5 

2A,0 

84:3:  7-0;   2B,  1-B  :3;  7-3;  3, 

;  7-2  ;  5,  1 :  3  :  7-3.  The  mineral  of  the  Esterrel  Mts.,  near  Pr^jus  in  soutb- 
ern  Frante,  ocours  in  a  rooi  called  porphyry,  Deville's  analyaea  leave  no  doubt  as  to  tha  altora- 
ti  n  The  inalyais  by  v.  Ratb  (No.  14,  above)  also  glves  nearly  Üie  ratio  1  :  3  ;  7  [  and  the 
ueit,  1    3    71     No  4,  ft-ora  Marmato,  couliains  1-4  p.  e.  of  oarbonate  of  lime. 

SeTillo  t<ikea  the  ground,  aa  a  reault  of  hia  analyaea,  that  all  andeaito  ia  altered  öligoclase,  the 
oiygen  rat  o  ot  -ffhiob  iet  1  :  E  ;  9 ;  and  tho  aame  rasult  was  earlier  auf^ated  by  G.  Eoae  and 
Bisdiof     Deyille  3  analyaes  of  the  Mannato  andesite  gave  him  nearly  the  oligoclase  ratio. 

An  le'üto  changes  also  to  kaoU'a.  Tbat  of  La  Bresse,  studied  by  Delesse,  is  in  part  in  tbia 
cundition  beuifc  soft  and  erumbling ;  and  in  part  Icsa  changed  and  of  a  reddish  color. 


«B,  Google 


OXYGEN  COMPOUNDS. 


313.  HYALOFHANB.    Hjalopian  w.  Wallershaasen,  Pogg,,  xciv.  134,  1855,  c  543. 

Monoelinic,  like  orthoelasej  and  anglee  nearly  the  same.  Observec 
planes :  0  ;  vertieal  planes,  7,  «-*,  ä-ä ;  hemidomes,  1-ä,  ^-i ;  cHnodome,  2-«. 
C  (by  ealc.)=64°  16'  lA  1=118°  41',  lA  «4=120°  36',  '0  A  14=^130°  55^' 
Ja  14=111°  55'.  Cleavage:  0  penect,  ^  somewhat  less  so.  In  small 
crrotals,  single,  or  in  groups  of  two  or  three. 

H.=6— 6'5.  G,=2"80,  transparent ;  2'905,  translucent.  Lustre  vitre- 
ons,  or  lite  that  of  adulai-ia.  Color  white,  or  colorless  ;  also  flesb-red,  Trans 
parent  to  trauslucent. 

Comp.— 0.  raöoforfi,E,  §i=l ;  8:8;  formula  (i  (Sa,  6)'+!  äl)'Si=  +  3  öi,  or  like  andeslte 
and  leuoLle,  except  that  tho  protoxjda  are  mamly  liaiyta  anl  potaali, 

AüElyses ;  1,  Uhrlaul)  (Pogg-,  c  548] ;  2,  samo,  tlie  impurity,  siilphuric  aeid  and  pari;  of  barjta 
as  BulpliEta,  being  temoved;  3,  Stockar-Esoher  (Kenng.  Uebera.  1856-57,  lOl);  4,  Petersen 
(Jahrb.  Min.  186'J,  102)  j  Ige^Btröm  (CEtv.  Ak.  Stockh.  ISe";,  J.  pr.  Ch,,  oi.  434); 
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Mg       Oa 


45-65     19-14     073     0-17     2133     0-49 


5.  JakoliBbei^,  Swed.  STl' 


!2-86    3-10 


[9-06] 


0-54  4'12  =  ll)l  Uhrlflub. 

0'53  =100  Uhilaub. 

0-58  =99-88  St.-E. 

0-48  — =100  Petersen. 
— =100^elstr'm. 


2-B  :  7,  and  3,  1  :2'8  ;  7-8;  and  4  agreea  well  with,  Fo.  3 


Anal.  2  ^ves  tlio  0.  i 
6  oontaius  less  barjta  aiia  mote  nme. 

Pyr.,  ato. — B.B.  fuaeB  with  difiicultj  to  a  blebb y  glasB.    Unaoted  upon  by  aoids. 

Obs. — Oocuta  In  a  granulär  dolomite,  along  witn.  wMte  barite,  gieenish  tourmaliae,  mica,  real- 
gar,  dufrenojsite,  aod  sphalerite,  near  Imfield,  in  the  vaUey  of  Binnen  in  (he  Valaia,  in  taTstals  a 
or  three  lines  long,  taiä  rarely  targer ;  also  at  tlie  mauganese  mine  of  Jakobsberg  in  Swedeu,  in 
limestone  with  a  manganifürona  epidote  (p.  283),  lookiag  much  Üko  common  fleBh-red  orthodaas. 
A  massive  variety  acoompaniea  it,  coLiimtiiiig  eccording  to  Igelatröm  (L  e.)  Si  60-90,  51  äl'09,  Oa 
IS'BO,  Ba  3'50,  alkaliea,  Mg  and  Mc,  U'21  uodeternuned. 

314.  OUGOOIiASB.  Jffttron-spodumen  B^ts.,  Arab.,  160, 1824=Soda-spoduniene.  Ollgolilsn; 
Breith.,  Po^.,  viii.  T9,  1836.  Hafnefjordit,  E^alkoligoklas,  Ibrchharamer,  Skand.  Nat.  aamm 
i  Stockholm,  July,  1842.    Aventutine  Feldspat =8iaaetone  pt. 

Observed  planes  (&ee,  for  position,  the  table  under  anorthite  or 
U,  i4,  34' •,i-t;U;-%I,%l',  24,  f4,  l-^ ;  -2',  P,  2',  1' ; 


Triclinie. 
albite] :  0 ; 


Ja/'— 120°  43' 
C;az4,  ov.  24',=9 
0  A  i-i,  ov.  24,=S' 
0  A  1=110  55 
0  A  J'=114  40 
0  A  24'=136  23 
0  A  24=132  40 


ÖA  1=133"  51' 
50  6*  A  l'=131  15 
10  6>  A  1-*=137  6 
O  A  2-i,  ov.  14,=:9' 
U  A  J'=130  34 
mAJ=118  54 
J'a;-S'=150  30 


jAi-ä=147  30 

;   0,  i-t,  perfect,  the   latter  least  80. 

Twina :  similar  to  those  of  albite.     Also  massive. 

H.=6— 7.    G.=2-56— 3-72;  mostl;^3-65— 2-69. 

Lnstre  vitreo-pearly  or  waxy,  to  vitreous.     Color  nsaally  wnitish,  with  ii 

faint  tinge  of  grayisn-green,  grayish- white,  reddish- white,  greenishj  reddish ; 
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aometimes  avcntui-ine.     Transparent,  subtranslucent.    Fractiire  coiichoidal 
to  uiieven. 

Comp.,  Tar.—0.  ratio  1:3  :9;  (i(S"B,  Ca)'+f  äl)"  äi'+3SgI;  or  eise  with  half  the  excesa 
of  sJlioabasiO|=,  taking  E  as  Boda  alone,  Saioa  62-1,  oluiaina  23'7,  aoda  U-2=1Ü0.  Part  of  the 
Boda  is  rsplaced  b^  Urne. 

Tar.  1.  Olemidble;  in  crTstola  or  massive. 

2.  Cctmpaci  tna$$if)e  ;  oligodase-fdsile  ;  includes  part,  at  loast,  of  tlie  so-called  compHet  feldspar  or 
/elsite,  Üieae  cousiBliTig  of  the  feldspar  in  a  compact,  eitlier  üne  gtaauiat  or  fliaWilso  State,  containing 
iree  silica  disseminated  throu^h  the  mass.  In  those  liere  iocluded,  tlie  feldspar  is  a  soda-feldspar, 
and  it  is  oflen  difflciilt  to  distmgnlsb  them  from  tähite-fdsüe.    See  under  AÜlTB  for  analj^es. 

3.  Avenimi.ne  öligoclase,  Or  swasioiie.  Color  gcayisli-wliite  to  reddiah^ray,  uaually  the  latter, 
with  interna  yellowish  or  reddish,  flre-Uie  feftedSons  prooeeding  &om  diaseminatod  crystals  of 
prol)al)ly  either  hematite  or  götMte. 

Muoh  oligocäase  haa  a  ftiint  greemsii  tiiige  and  pearlj  Instre,  in  whieh  it  somewhat  reaemblea 
apodaineae,  whenoe  the  name  sodaspoditmeiis.  Only  the  ol^dase  of  lavaa  or  liaohytio  roeka 
has  G.  below  2-6.  Eafn^iordite  (antd.  36)  ooataina  the  protoxyds  of  an  andesite  oc  labradorite, 
and  may  not  belong  here. 

4.  Mwaslene  pt.    A  whiüsh  opalesoence. 

Analyses:  I,  2,  Berzelius  (Jahreab.,  iv.  141,  xii.  302);  3,  L.  Sranberg  {CEfv.  Ak.  Stockholm, 
iii.  111.);  4,  R.  Hagen  (Pogg.,  xliy.  329);  5,  Rosales  (Pogg.,  Iv.  109);  6,  franois  (Pogg.,  Ul  410); 
1,  Bodemann  (Po^.,  Iv.  110);  B,  Jevreinof  (B.  H.  Ztg.,  1853,  Ho.  12);  9,  Chodnef  (Fo^.,  M. 
SSO);  10,  Jevreinof  {L  c);  11,  Soheerer  (PofB.,  Mv.  153);  12,  13,  Keraten  (J.  pr.  Ch.,  sisviL 
113,  Jahrb.  Mio.  184B,  853);  14,  v.  Hauer  (Jahrb.  G.  ßeichs.,  iv.  830);  16,  Delesse  (Ann  d.  M., 
lV.i±cl49);  ie.KerD<it(J.  pr.  Oh.,  xliÜ.  218);  11,  WolEf  (J.  pr.  C!i.,xxxiT.2S4);  18,  Rammels- 
bei^  (Po^.,  Ivi.  eil);  19,  y.  HaÜi  (ZS.  6.,  is.  226);  20,  Delesse  (Aun,  Ch.  Phya.,  III.  siiv.); 
31,  Seneoa  (ß.  Beschr.  Baden,  1861-62);  22,  Delesae  (Bua  6.  Soo.,  II.  vil  310);  23,  Laurent 
(Ann.  Ch.  Phya-,  lia.  108);  24,  Damour  (Ramm.  6tli  SuppL,  HB);  26-27,  Haughton  (Rep.  Br. 
AäBoo.,  1863,  56);  28-80,  Smith  &  Brush  (Am.  J.  Sd.,  H.  xT.  211,  xvl  44};  31,  C.  T.  Jackaon 
(Am.  J.  B<ä.,  IL  xlii  107) ;  32-35,  Deville  (0.  R.,  xix.  46,  Et.  öeoL  Teueriffe,  184S);  36,  Forch- 
hammer  (Skand.  mt.  S.  Stockholm,  1842) ;  3T,  Pouqnö  (Eamm.  Mm.  Ch.,  614) ;  v.  Hauer  (Verh. 


G 

Kelchs.,  1867,  60);  39,40 

A.  Streng  (Jahrb.  Min.  1867,  637) 

Si 

äl 

Pe 

Mg 

Ca 

Sfa 

t 

ii 

I 

Danrika-Zoll           63-70 

23-95 

050 

0-65 

2-06 

8-11 

1-20 

=100I6BorzBlua 

2 

Ytterby,     "            Gr65 

23-80 

0-80 

318 

B-67 

— -=99  38  Berze!  u^ 

3 

Sala,             "              59-66 

23-28 

1-13 

0-36 

5-17 

5-81 

1-15 

1-03,  uQd  0  8  -98  85  8 

Arendal,     "            63  61 

23-09 

0-77 

2-44 

9-37 

2-19 

—=10137  Hagen 

"       ywK          62-70 

23-801'' 

eO-62 

002 

8-00 

1-05 

=100  IJ  R  -la  03. 

Ajatakaja,      Ural  61-06 

19-88 

4-11 

105 

2-16 

7-Bß 

3-91 

=99  5"  Fran  m 

1 

Schaitanak,        "      64-25 

0-54 

1-14 

2-S7 

1-06 

Emerald  mine,  "     6083 

36-3  6 

0-40 

0-25 

415 

e-60 

1-11 

=98  55  Jevro  nof 

9 

Kimito,  Fml.,  red    63-80 

21-31 

0-i1 

12-04 

1-98 

— :=99  60    hodaet 

10 

Pitkäranta       "      60-97 

26-40 

0-39 

6-36 

6-38 

0-66 

— =100  16  Jevremof 

11 

Tvedestr'd,  Simi.  61-30 

23-77 

0-36 

4-18 

8-50 

1-29 

— =100  Stheerer 

12 

Near  Freiberg        62-91 

38-43 

0-51 

0-34 

283 

1-24 

2-42 

=99  69  Karsten 

18 

33-50 

0-26 

3-42 

7-43 

3-22 

=99  32  Keraten 

14 

Zmin,            "        63-16 

23-16 

3-00 

9-73 

0-17 

0-19=10)00  Hauer 

15 

Visembach              63-88 

22-27' 

0-51 

tr. 

3-45 

6-66 

1-21 

1-10=98  68  Deleaae 

16 

Boden                     61-96 

22-66 

0-35 

o-io 

9-48 

8-08 

,Sln0  4U-10üK. 

n 

Flenabnrg,     Sil      64-60 

32-34 

901 

=91-11  Wolff. 

18 

Warmbrunn,    "     i;63-94] 

33-11 

ir. 

ir. 

2-52 

7-66 

2-17 

=100  Ramm. 

19 

Albula,  GrisoDS      6201 

21-16 

2-54 

0-18 

5-94 

4-33 

=100-29  Rath. 

20 

Mer-de-Glace          63-25 

23-93 

ir. 

0-32 

3-23 

6-88 

231 

,ffiair.=99-91  D. 

21 

Go^enau                63-63 

22-53 

0-44 

3-85 

8-39 

3-29 

=!01-12  Seneoa. 

22 

Quenast,  Belg.        6370 

22-64 

0-53 

1-30 

1-44 

e-15 

2-81 

1-22=99-69  Delesse. 

23 

Ari^e                     62-60 

24-60 

0-01 

0-20 

3-00 

8-90 

=99-40  Laurent. 

Bltoa                        62-SO 

22-00 

0-44 

4-86 

8-20 

0-94 

—-=98-74  Damour. 

25 

Garvary  "Wood,  I.  eo-5B 

24-40 

0-40 

0-04 

6-96 

6-46 

1-76 

=99-58  Haughton. 

2f 

?            "       59-28 

22-96 

1-94 

0-21 

4-65 

6-48 

2-38 

,  loa  0-S3=98-82  H 

Knader,          "        62-40 

33-60 

6-63 

1-04 

1-66 

— =100-40  Haughton 
1-08=100-26  a&B. 

as 

UnionTme,Pa.  (|)  64-27 
Danbm-y,  Öt      (|)  63-76 

21-21 

Ir. 

0-68 

0-81 

10-94 

1-36 

29 

22-66 

(r. 

ir. 

3-09 

9-72 

0-55 

0-26=9fl-94  S.  A  B. 

30 

Haddam,    "       (1)64-26 

21-90 

tr. 

3-IB 

9-99 

0-50 

0-29=99-09  8.  &B. 

31 

ehester,  Maas.        6aOü 

24-40 



o-io 

3-Ö0 

8-07 

1-00=99-67  Jackaon. 
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Mg 

Oa 

iTa 

fe 

Ü 

54 

2-06 

ä-4,5 

3-69 

— -looDenUe. 

■66 

1-10 

9-46 

2S9 

=100  Deville. 

■41 

2 '18 

7'S4 

4-64 

— =100  DeviUe. 

41 

3'31 

1-U 

3-44 

— =93^04  DeviUe. 

8-33 

2-66 

(r. 

— =98^e8  Forohli. 

0-3 

8-9 

a-4 

=l(IOFouqu^. 

6-20 

4-36 

4-09 

0-99=9901  Hauer. 

tr. 

3^94 

1-65 

0-95 

0-19,  Sc(r.=lllO-15S. 

■68 

6-16 

1-oe 

1-37 

'■"■"is.'SW 

.  .  ■.  Waltershauaen  (VuUc.  Gest.,  26)  Si 
[  14-41,  S  0'D7=9a-39.  It  maj  be  an  or- 
inociEae.     iT.=ii  dos.    mu,  h  uiay  ue  mamlT  albiie,  jiK^iug  from  tha  smount  of  aoda. 

In  anal  3,  G.  =  2'e9;  8,G.=2efi6;  9,  G.=a-e3;  ll,G.=2-e56i  13,G.=a-65;  lS,a=2-631; 
18,  6.=-2-66-2-e8,  ia  mioa  ecMst;  11,G.=2-6B1;  19,G.=2-la,  ^=1-06;  34,a.=2-663;  28, 
G.=2-61  i  Sl,  G.=a-fi36,  H:.=7-5,  granulär  with  emery;  33,  G,  =  a-694;  34,  G.=2^B8-2^69,  in 
tracOiyte;  85,  G,=2-6a2,  in  traoliTtB;  37,  Q.=3-66,  in  lava;  SS,  G.  =  a-635;  39,  40,  in  dioryte, 
G.= 2-63— 2-64;  Noa.  1  to  81,  in  metamorpW roeka,  granite,  gneiss,  porphyrj,  Syenite,  and  dioryte; 
82-87  inlayas  or  voleaniorooliB. 

Some  of  tlie  analyses  vary  traut  the  Oijgen  raUo  1:3:3  towatd  I  ;  3  ;  12,  and  Söheerer  iii  tho 
Haudw.  Gliem,  of  Liebig,  Poggendorf,  etc.,  maliea  intermediate  varieüea,  eliading  into  both  albite 
and  orttoalaso,  one  called  by  him  oMyoclase-aBiite,  tlie  other  oti^oclase-orfkodase — ae©  mider  ortfeo- 
clase  and  atbile.    But  as  ezplained  elaewiiere,  these  probably  aiiso  f^om  ml^ture. 

OÜier  ajjalysoa;  from  Ytterby,  HaughtOD,  Q.  ß.  J.,  srüi.  412;  fl-om  Dockweiler,  in  the  Bifel, 
A.  Streng,  B.  H,  Zl^.,  ssiii.  53 ;  from  granite  of  the  Ockerlial  and  of  Meineckeburg,  Fuchs,  ib. 

Fyi:.,  eto. — B.B.  fuses  at  3'5  to  a  cleac  or  enamel-like  glasa.    Not  materially  aoted  upon  by  acids. 

Obs. — Oeeors  m  porpliyry,  granite,  syeniM,  aerpeatiue,  and  also  in.  different  eruptive  rocka. 
It  ia  someümea  associat«!  with  orthoclase  in  granite,  or  other  granite-like  roek.  Among  its 
localiües  are  DaiiTiljs-Zoll  tiear  Stockholm;  Kimito  inFiulaad,  formiiigwith  quartz  andnjioa  the 
granite  containing  columbite ;  Pai^aa  in  Finland ;  Ari^ge  and  Arendal,  with  calcite,  epidote,  etc., 
crystals  soinetimea  2  or  3  in.  long ;  Schaitansk,  Ural,  greenish,  in  a  (pmgue  of  quarla  and  mica 
and  yeliowiah-white  feldspar ;  in  gneisa  of  the  Schwarawaid  of  Gt^igeuan,  north-eaat  üC  Baden ; 
in  Syenite  of  the  VoBgea ;  io  a  micaeeoua  dioryte  (onUedÄBraa?i%te}atViBemljach  in  ÜieVosges; 
in  protogine  of  the  Mer-de-Glaca,  in  the  AJpa ;  in  euphotide  at  Lavaldens,  Department  of  laSre ; 
at  AJbuht  in  the  Grisons ;  in  a  darlt  green  porphyiy  at  Quenast  in  Belgiura :  in  mica  aehiat  at  the 
Emerald  Mine  of  the  Urals,  and  at  Boden  near  Marienberg ;  in  the  amphibolyte  of  Marienbad,  Bo- 
hemis ;  in  a  green  porphyry  (oligoclaee-porphyry  of  Eose),  near  Blbingerode  in  the  Harz ;  in  dia- 
baae  of  Üie  Harz ;  tlie  Ficlitelgebirge  ;  Chalauchea  in  Ällemout  and  Boui^  d'Oisans ;  as  smvii/me 
at  Tvedestrand  in  the  Christuina-flord,  Norway ;  at  Hitteröe,  Lake  EaUifl ;  at  the  Norlh  Cape, 
near  Hammerfest ;  in  Donigal,  Ireland,  in  granite,  vfiih  orthodase,  etc. :  in  Iceland,  colorless,  at 
Hafneijord  (hoifnefiordüe).  The  oligodase-porphyry  is  called  oligopkyre  by  Coquand;  near  St 
Raphael  iu  the  Bept.  of  Yar,  in  France,  a  rock  of  this  kiud  lias  a  beautifiü  turquois-blue  color,  is 
very  hard,  and  enclosea  crystala  of  oligoolaae ;  G.=2-61.  In  lavaa  and  tracnyte  (oügoctaw-bu- 
diyie)  at  Teneriffe,  and  in  the  Euganean  Mta.  near  Padua ;  in  tlie  domyte  (trächyte)  of  Puy  de 
Dome ;  in  doleryte  at  L.  Lsach ;  in  pumice  at  Arequipa  iu  Peru ,  in  obsidiau,  with  sanidin,  at 
Zimapan  iu  Mexico, 

In  the  United  States,  at  Uuionyillc,  Pa.,  with  enphyllite  and  conindum,  G  =2  61 ;  also  at  Dan- 
bury,  Ct.,  with  orthodase  and  danburite;  Iladdam,  Ct.,  ofteu  transparent^  wilh  lolits  and  black 
tourmaline ;  Mineral  Hill,  Delaware  Co.,  Pa-,  called  moonstone ,  at  Orange  aummit,  'S.  Damp., 
sl%hay  greoniah,  and  pearly;  at  ttio  emery  mine,  Oheater,  Mass.,  granulär,  wjüi  H.=l-5, 
G.=a-ES6;  at  Dixon's  quarry,  Del. 

Uamed  iu  1826  \ij  Breithaupt  from  iXiyo;,  lilüe,  and  irXdw,  ti  dem  t  Eerzehua  had  preyioualy 
^  1824)  recogniaed  it  as  a  new  mineral  from  speciinensfromDannkaZull,  and  he  aflerward 
namedit  natron.3püdunien.6  (aoda-spodumone). 

Alt. — Oooura  altered  to  kaolin  andnatrolite.  Thechange  tok-joliu  takesplafe  more  easilythan 
in  orthodase,  as  shown  by  tha  longer  resistanco  of  tho  latter  when  Ixith  OLCur  m  the  same  rock 
(Laspeyrea,  Z8.  G.,  xvi.  387). 

315.  ALBITB.  Feltspat  hvit  pt,  WuU.,  6B,  1147.  Feldapath  pt.,  Schorl  hlano  pt,  de  JAsU, 
Criat,  ü.  409,  PL  t-,  f.  IB,  16, 1783.  Erummblätteriger  Feldspath  Medenberg,  Afh.,  i.  118, 1806. 
Albit  Gähn  &  Bsrz.,  Afh.,  iv.  180,  1315.    Tetartin  Breiih.,  Char.,  1833.     Soda  Feldspar. 

Yab.  iai/rad.  as  speäes.    Clcavelandite  (fr.  Chesterfield)  Bracke,  Ann.  Phii,  II.  t.  381,  1823. 
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Perlldm  BreUh.,  Ohar.,  1S23 ;  PericlLne.    Hypoaklorit  (fr.  Arenaal)  BrdOi.,  Schw.  J.,  iii  316, 
1S30.     Peristerite  (fr.  Perth,  CäTi.)Tltom.,  Pliii  Mag.,  111.  iiü.  189,  1843,    Olaflt  Breiih.,  B.  H 
Ztg.,  3SV.  88i=01igoklas-A]ljitS(;Jieej-er,  Pogg.,  Isuis.  11. 
Pelsite,  Petrosiles,  or  Helleflinta  pt,  Biasd.    Adiuole  (fr.  Sala)  Bmd.,  Tr.,  !i.  126,  1S32. 

Trielinic, 

0  Ai-l,  ov.  2-?,=! 

0  A  i-zi,  ov.  2-i,=8 

ö  A  y^lW  43 

0  A  7=110  50 

ÖA2-J'=136  50 

0  A  2-i=133  14 


0  A  2-^,  ov.  l-i,= 
Ö  A  ^=150  3 
U  A  l'=113  41 
M  A  1=120  11 
i-i  A  7=117  53 
i-i  A  7=119  40 


i-l  A  ^3=149"  35' 
U  A  *-S'=149  38 
7'  A  l'=123  6 
Ja  1=125  3 
2-1 A  24'=90  4 
7'A2-J=13S34 
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Cleavage :  (?,  ^-^  perfßct,  the  firat  raosfc  so ;  l-l  sometimes  distiiict.    Twins : 
1.  ComposLtion-faee  i-i,  axis  of  revolution  noiinal  to  i-t,  the  most  common, 


.ccy  Google 


350  OXTCEN    COMTOÜMIIS. 


f.  301.  2.  C.-face  and  revolutioii  the  same,  but  (f.  307)  the  two  Lalvea  by 
rnutnal  peneti'ation  erossing  along  a  medial  vertical  line,  so  that  the  right 
qnarter  in  front  ia  eontinued  in  the  left  quarter  liehind,  and  the  left  in 
front  in  the  right  behind,  the  npper  and  nndei-  planes  O  meetine  in  a  reen- 
tering  angle,  and  the  2-1  on  either  side  in  a  salient  angle — maßing  an  in- 
tersecting  twin,  having  the  aapect  of  a  doixble  twin  of  four  crystals  m  which 
the  two  dii^onally  opposite  are  alike  in  position.  8.  C.-faee  tlie  same,  bnt 
axia  of  revohition  ^)(wo?fo?  to  *-*,  and  vertical,  prodncing  the  form  in  f.  304, 
the  planes  0  and  1  above  {or  below)  being  very  nearly  in  tbe  eame  zone 
(the  plane  angle  of  i-\  ■which  the  edgee  of  I  and  0  make,  being  116°  26', 
and  that  whieh  tbe  edges  of  I  and  1  make  being  115°  55',  difiering  only 
31') ;  also  exemplified  in  tbe  double  twin,  f.  308,  the  two  halves  of  which 
are  twins  like  f.  307 ;  may  be  right  or  left-handed,  according  to  which  half 
is  revolved ;  also  in  other  simüar  double  twina  (fr.  Middletown,  Ct.),  in 
whieh  the  two  halves  are  like  f.  305.  4. 
O.-face  parallel  to  0.  and  revolution  on  a 
horizontal  axis  norm^  to  the  shorter  diago- 
"l  nal  of  0,  as  in  f.  309 ;  the  twin  right  or  left- 
handed,  according  as  the  part  revolved  is  the 
J  Upper  or  lower.  5.  The  last  kind  (4),  com- 
bined  with  the  first  (1),  making  double  twina. 
Also  maesive,  either  lamellar  or  granulär; 
Pencime.  ^^  laminfe  sometimes  divergent;  granulär 

varieties  occaaionally  quite  hne  to  impalpable. 

H.=6~7.  a=3-59— 3-65;  2-612,  Finbo,  Eggertz;  2-619,  Broddbo. 
Luatre  pearly  upon  a  cleavage  face ;  vitreous  in  other  directiona.  Color 
white ;  also  occaaionally  bluiäi,  gray,  reddish,  greenish,  and  green ;  some- 
times having  a  blnieh  opalescenee  or  play  of  colors  on  O.  Streak  uncolored. 
Transparent— -sub trau sfiieent.     Fracture  uneven.     Brittle. 

Comp.,  Vai-.—0.  ratio  1  :  3  :  12;  (jfJa'+|Sl)'Si'  +  6gi,  orwithhalf  theeiceesof  silicaliasi»^ 
— Silica  68-6,  aloioina  19"6,  aoda  118=ll)l).  A  smflU  part  of  the  aoda  is  reploced  uaually,  if  cot 
always,  by  potaah,  and  also  by  lüne.    But  these  differences  are  not  extemally  apparont 

Tat.  1.  Orimwry.  (o)  In  crystals  or  deaTable  massive,  Hioatiglesvarysomewbatiespeoiany 
for  plane/';  /Ai''=122°  15',  G.  Eose;  121°  45',  Marignae  aod  Descloiieaus,  as  meaa  of  maiiy 
measurementa  of  StCJothardcrystais;  Oa/'=1I5° 5',  Rtae;  114°6a',M.and  D.  ^J>)  A-e&atwnnf,; 
aimilar  to  aventurine  oligoclaae  and  orthoolase.  (c)  Mooiisiont ;  similar  to  moonstone  imder  oligo- 
olase  and  orüiodaae.  FerüleriU  is  a  wMtish  aduWa-lika  albite,  sl^hüy  iridesoent,  having  6.= 
3626]  named  frora  ^seumpä,  pigerm,  Üie  colors  resembling  somewhat  ihose  of  the  neck  of  apigeon. 
(d)  PericlÖK  is  in  lartce,  opaqiie,  white  crystsla,  ahort  and  broad,  of  the  forms  in  fig.  303,  3DE>. 
6.=2'B41 ;  /A/'=120'' 37',  Bieith.;  from  the  chloritic  schistH  of  the  Alps. 

(e)  Byposderäe  ia  blaokish-green,  from  Arendal;  H.^fi'B  ;  G.=2-Ö3— 2-66  ;  it  oontains,  accord* 
ingio  ßammolsboi^,  6  p.  e.  of  pyroiene.  Hermann  %yre3  (J.  pr.  Cii.,  slvi.  396)  aorystal  having 
the  planes  and  nearly  tho  form  off.  302.  TTamed  from  '•urS,  tmäer,  ir.JncÄ,  hard,  with  referencetS 
the  inferior  hardness. 

(/)  Lamellar;  cleaselandile ;  a  white  kind  found  at  Cheeterfield,  Mass.,  and  named  after  Dr.  P. 
Cleareland,  the  mineralogist. 

2.  Coitipad;  alUUc  fäsite ;  smooth  on  Eurfiice  of  fracture,  whiüsh,  grayish,  or  reddiah-gtay  in 
color,  and  very  l«ugh.    H.=6-6— 7-6;  G.  =  ä-6— 2-G5.     See  also  under  Olmoolasb. 

Analyaes;  1,  fl.  Rose  (GUb.  Ann.,  liiiü  173) ;  2,  TengBlröm  (Ann.  Phil.,  1S24);  S.Stromeyer 
(UntOTSueh.,  300);  4,  Laurent  (Ann.  Ch.  Phya.,  Ix.);  6,  Thaulow  (P<^ß-,  ilü.  571);  6,  Brooks 
(P(«g.,  ISL  393)  i  7,  Abioh  (B.  H.  Zl^.,  i.) :  8,  Brdmann  (Jahresh.,  sxL  192) ;  9,  Abieh  {Pogg.,  li. 
536);  10,  0.  G.  Gmelin  (Pogg,,  ril  79);  II,  Kerslen  (Jahrb.  Min.  1845,  848);  12,  Diday  (Oiyst. 
ftom  melaphjre  of  Agay,  Ann.  d.  M.,  T.  il  184,  193);  13,  Bammelsberg  (Po(^.,  Ltiii.  S05);  14, 
TiDhmeyer  (Pog^„  Iri.  SSO);  15,  Desolabisaac  (ZS.  G.,  i.  207);  16,  Sclieidtauer  (Pogg.,  lii.  393); 
n,  Eiehter  (Pogg.,  Ixsils.  11);   18,  Sube  (ZS.  0-,  liv.  49);  !9,  Kedlenbaeher  (Pogg.,  lii.  48)^  20, 
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ai,  Brust  and  Weld  (4m.  J.  Sgl,  11.  vü 
II.  XL!.  212) ;  23,  F.  A.  Genlli  (Am.  J".  S 
vvri.  357} ;  2B,  26,  Boye  &  Bootii  (Proi 


390) ;  22,  T.  a  Hunt  (Pha  Mag.,  IT.  i.  222,  Am.  J.  Sei., 
!i.,  n.  ZKVÜi.  249) ;  34,  B.  H.  Xwining  (Am.  J.  Sw.,  II, 
Am.  PM.  Soc,  ü.  19u): 


Si 

■jü 

fe 

ilg 

Oa      Sa 

K 

Arendal 

19-30 

0'28 

0-68  [11-27] 

=100  G.  EosB. 

Fiulaud 

19-61 

0'70 

0-66  li-ia 

— =100-08  Tei^awöm. 

CliesterflcM 

10-68 

1980 

011 

0-2S    9-oa 

=99-88  Stroiaeyer. 

68-4 

20-8 

0-1 

0-2     10-B 

— =100  Laurent. 

St.  Gothard,  aryaU 

69'O0 

19'43 

0-20  11-47 

=100-10  Thaulow. 

St.  Gothard,  wMe 

6T39 

19-34 

0'61 

0-81     6-23 

6-77=100-B5Brooka. 

Miaek,  wj/si. 

[68-45] 

18-71 

0-37 

0-18 

0-50  11-24 

0-65,  an  (r.=100  Abioh. 

Breyjg 

19-34 

0-63 

tr.     10-88 

0-85,  Mn  (r.=100-70  Erdmann. 

Pantellaria 

68-23 

1-01 

0-51 

1-26     7-99 

2-53=99-83  Abidi. 

ZoblLta 

67-94 

0-48 

2-41,  iga  0-36=100'26  ömelin. 

Marienbad 

68'70 

17-92 

0-72 

0-24  11-OL 

l'18=99'n  Keiaten. 

AlHle,  crysl. 

67 '0 

18 '3 

0-3 

1-8 

1-2       7-2 

a-2=98-9riidar. 

jHyposclerüe 

67-63 

16-59 

2-30 

1-46 

0-85  10-24 

0-Bl=98-3  ßammelaberg. 

Schreibershau,!«.  (1)68-75 

18-79 

0'54 

0-09 

0-61  10-90 

l-21  =  100-79I,olimeyBr. 

Oberbalbstein 

68-50 

18-11 

0-66 

0-56[12-17] 

Snamm 

6«-n 

13-96 

0-84 

0-16 

3-73     9-24 

0-67=99-10  Soheidtauec. 

"        Olafita 

66'83 

19ßO 

1-66  10-13 

,  Hu  0-20,  fl  0-2B=99-6B  B 

Drehfold,  w. 

66-99 

)8'40 

0-76' 

0-90  13-10 

0-74= 100-10  Kube. 

Pennsylranifl 

l)  67-20 

19*64 

031 

1-44     9-91 

UmoüviUe,  Pa. 

G6'6B 

20-79 

0-B2 

2-05     9-36 

=99-43  Brust. 

66-86 

21-89 

0-48 

1-79     8-78 

— ,  fiO-48=100-27Weld. 

Perislei-iie 

6680 

21-80 

0-30 

0'20 

2  ■53     7-00 

0-B8,ign.  0-8=99-30  Hunt. 

Oalavaras  Ca 

68-39 

19-65 

0-41 

0-47  10-97 

tr.,   ign.  O-21  =  100-lO  Gentli. 

Morlah,  N.  T.,  gnl 

19-42 

0-95 

Ir. 

0-39  11-47 

0-25,  ^n.  0-24=99-73  Twiniug. 

"Wilmington,  Pa. 

67'72 

0-34 

0-78  10-65 

0-16=100-19  B.  &,  B. 

65-46 

3U-74 

0'54 

074 

0-71     9-98 

l-80=9a-97  B.  k  B. 

A  Ab  LLbpnrity,  or  mt^l;  so. 

In  anal.  1,  G.=3-6l;  1,  G.-2-624  ;  9,  G.=2-595i  11,  G.=2-813;  12,  G.=2-478 ;  13,  Q.= 
2-6S;  14,G.=3-624;   18,  G.  =  2-Bl ;  20,G,=2-619;   24,  G.= 2 -633  Brust. 

The  hyposclerile  (anal.  13)  afforded  Hermann  (1.  o.)  Si  B6*43|  AI  21-70,  i&e  0-75,  lila  0-39,  Oe,  La 
3-0O,  Ca  4-83,  JiSg  3-39,  &  2-65,  Sa  5'79=99-80,  givii^  tte  abnorm^  and  improbabla  0.  ratio 
1  ;  2  ;  6,  wtlct  Raniraeleberg'B  latar  analysia  appeaf a  to  ahow  to  be  inoorrect,  or  tte  composition 
of  an  altered  form  of  it.    Ita  inferior  fiardneaa  would  iudicale  alteration. 

ThB  Hlbite  from  PennsylTonia,  aaaljaed  by  Bedteobaeher  (anal.  1 9),  is  called  oli^oclase-albUe  by 
Scheerer;  it  gives  tte  0.  ratio  l'l  :  8  :  11-7.  Ee  applies  tte  aame  name  to  tte  Snamm  feldapar 
analysed  by  Rictter,  wbict  he  saya  taa  the  eilernM  form  of  soapolit«,  and  G.=2-59 ;  oxygeu 
ratio  1:3:  11-3.  It  ia  tte  oi^fe  Ttat  of  Snarum,  analyzed  by  Soheidtauet,  waa  in  anow-wtite 
cryatela,  and  gare  I'3 ;  3  :  ll'S;  it  bolds  an  ezcess  of  protoxyda,  owü^  to  tte  lime  preeeut, 
which  may  be  a  result  of  alteration. 

Pelsite  or  compact  feldapar  taa  uaually  aome  free  ailica  disseminated  througt  iL  The  follow 
ing  are  aoalyses  of  some  kinda,  either  aSiile-feisile  or  oUgodaae-felsüe.  Tte  preaence  of  lima  Ja  in 
favoc  of  tte  latter.  Aiinoie  ia  ptobably  atbitio ;  it  is  roddist,  ftom  Sala,  Sweden.  Amauaite  Ger- 
hard haa  been  eonsidered  aa  oligoolase  in  base ;  tte  name  waa  giveu  to  a  granulito  (Weiasatein) 
of  Namieat  in  Moravia.  Tte  anaiysia  tere  dted  of  the  North  Caiolioa  mineral,  by  Genth,  is 
in  tha  Am.  J.  Sei.,  II.  i-tTÜi.  249  ; 
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.  Sa!»,  Adinöli 

79-5 

12-2 

0-5 

l-l 

6- 

.  Lehrbaeh 

71-60 

14-75 

1-41 

r08      10-Ü 

.  N.  Oarotna,  gray 

60-29 

19-66 

4-63 

0-23 

1-83       9-9 

.  Pehrberg 

71 -93 

13-19 

0-59 

0-33 

1-2-2       5-9 

.         '■ 

74-95 

11-73 

1-60 

1-32 

0-50       6-4 

.  Ainaasiie 

'?5-83 

11-37 

0-91 

1-30       5-2 

le  under  OaTnocLasE  for  other  felsitea. 


Sa      6 

=99-3  Berthier. 

■06  0'32=99-20  Schnedermann. 

■90  l-7i,  Stn  fe-.,  ign.  l'20=99-45  G. 

■93  0-08,  ^  0'26  Svanterg. 

■49  0^35,  S  O-ai  Sranberg. 

"'  0'18,fl  M2. 


a  or  wtite  glasa,  imparting  an  intense  yollow  to  tt 
t  of  several  rocka.     Witt  horntlende  it  conatltutea  dioryle  o 
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greenatone.  It  occura  with  orfchodaEB  in  Home  granile,  aa  in  tliat  of  Pompey'B  Rllar,  and  in  snoh 
cases  is  uauallj  distiaguiBhable  by  ita  greaterwhitoness.  It  is  common  also  in  eneiBs,  and.  aome- 
timea  in  the  crjElaHiue  Ecliiata.  Veina  of  alJritic  graulte  are  often  repraitorieaof  Üie  rarer  granita 
minerala  Bttd  of  fine  crystallizaliona  of  gema,  inoluding  beryl,  tOHrmaline,  allanita,  coliunbite,  eta 
11;  oocars  also  m  some  trachjte,  as  that  of  Montagna,  laland.  of  PanteUariä;  in  phonolite,  at  Lan- 
gaf jall,  Icelacd ;  ia  granulär  limeatone  in  disaeminated  crystala,  aa  ueai  Modane  in  Savoj. 

In  thfi  oompaot  condltion,  felsite,  ic  conslitutes  the  iräsa  of  aB/ik  porphyry,  e,  rock  aometimes 
red  (aa  at  Äg&y)  with  aeatteted  whiüfii  crystala  of  albite ;  also  the  snnie  of  aome  sjMJjte,  as  a( 
Fröjns,  a  oompaot  grayiah  rock,  coDtaining  glohules  of  oarbonate  of  liioe,  the  base  of  wMoh,  ac- 
cording  to  Diday,  ia  10  p,  c  albite ;  aJao  of  aome  grannlt/te  or  weissslein  (white  stone). 

Uan;  localities  of  albite  are  tnenlioued  above.  It  occurs  with  epidote  and  gamet  at  Areudal ; 
with  eudialTte  and  hoiobieDde  iu  Gieenland, 

In  tJie  Uniled  States,  in  Maine,  at  Paria,  with  red  end  blue  tourmaljnes.  Ia  Mass.,  at  Cheater- 
field,  with  the  aame  minerala,  in  lamellar  maaaea  (cleavelandite),  aUghtly  bluish,  alao  &ie  graimlar, 
and  rarely  in  amall  crystala ;  et  Goahen.  In  Afew  Samp.,  at  Acwortli  and  Aletead.  Ia  Co»n.,  at 
Eaddam,  with  chrjsoberyl,  beryl,  colnmbite,  and  black  tourmaline ;  at  the  Middletown  feldapar 
quarrj,  in  fine  tranaparent  or  tranalucent  crystala  (fig.  30S);  at  Monroe,  a  flne  granulär  vaiiety 
containing  beryL  InÄ  York,  at  GranTiUe,  Washington  Co.,  white  Iranaparentcrjatals;  at  Moriah, 
Bssei:  Co.,  of  a  greenish  color,  with  amofcy  quartz,  and  reaemblir^  green  diallage.  In  Pean.,  at 
Unionvilla,  Ddaware  Co.,  a  grimular  variety  is  the  matrisof  the  comndiim  (see  anala.  20  and  21), 
Imving  the  hardness  of  quarta  (1 — T-2S).  It  had  been  taken  for  indianite.  A  aimilar  variety, 
equally  hard,  ia  found  with  idocraBe  at  Sanford,  Maine.     In  Gali/iniim,  Calaveraa  Co.,  wiÜi  aatiye 

goM  and  auriferoua  pyrites. 

In  Canada,  in  fine  Kjstals,  at  the  Suffield  silver  mine,  near  L.  MassawippI,  NE.  of  L.  Mem- 


ite  ia  derived  from  albus,  whil«,  in  allusion  to  ita  color,  and  was  ^ven  the  speräes 
by  Gähn  and  Berzellus  iu  181*. 

For  reoant  observationa  on  eryat.,  DesoL  lOa.,  i,  317;  Hessenberg,  Min.  Not.,  No.  f.,  ü.,  v.; 
(i.  EosB,  Pogg^  cxxv.  457,  cxiix.  1.  Figa.  307-309,  are  from  ßose's  papers.  The  twin  form  of 
flg.  304  ocGura  at  Middlelown,  Ct. 

For  Altered ßrms  and  ArÜflcial  albite,  aee  nnder  Ohthoclasb. 

ÄiGABiTB  Breith.  (Pogg.,  ikix.  441).  Zygadite,  according  to  Dascloizeairr  (Min.  i,  326),  is  prob- 
ably  albite.  Occura  in  thin  tablea,  which  are  twins,  appearii^  lue  the  twin  cryatals  of  Bon- 
homme  and  Modane.  Tracslueent  or  millty.  In  luatre  and  hardneas  like  albite.  Oolor  yeüow- 
iah-while,  to  reddiah.  G.=3-öll — 2-512.  Braith.  Plattner  obtained  in  hia  triale  indications  of 
ailica,  fllumina,  and  lithia,  and  no  water.  Foimd  with  milky  quartE,  stUbite,  and  blende,  in 
fiaaurea  in  argillyte,  at  Andreaaberg  in  the  Ilara.  It  waa  named  from  («yalnir,  in  pairs,  or 
IwiniKd, 


316.  ORTHOOIiASC  Silex  ez  eo  ictu  ferrl  facile  ignis  elidtur — ex  cubis  aliiaque  flguria 
interaeelia  conatana,  Agrie.,  Foaa.,  314,  1546.  Felt>Spat,  Spatum  pyrimabhum  (viBj  album,  cia- 
ereum,  rubrum),  Wall.,  Min.,  65,  1747.  Fältspat,  Spatum  scintillana,  Ortmi,  60,  1758.  Feld- 
apath  Germ.,  IV.  Feldapar  Engl.  Feispar  bad  ortkogr.  Feldstein  Eaasm,.,  Handb,,  623, 
1813,  Orthose  E.,  Tr.,  iv.  1301,  in  Index  alone,  p.  394,  4to  editioa.  Adnlar  BreUh.,  Chat.,  35, 
1820.    [In  the  preoeding,  the  wbole  grtmp  of  feldspars  is  inclnded  in  the  one  species.] 

Feldspath  (Albite  esduded)  Ben.,  1816,  N.  Syat.  Mio.,  181S.  Feldspath  (Albite,  Labradorite, 
and  Anorthite  esd.)  G.  Böse,  Gilb.  Ann.,  Issiii.  173,  1823.  Orthoklas  (id.  esol.)  Breilh.,  Ohar., 
1323;   (id.  -f  Oligoklaa  escl.)  SreiBi.,  Po^.,  vüL  79,   1S26.     Potash-feldapar.     Kalifeldapath 

Tab.  inirod.  as  sp.  Adulaixe  Fini,  Mem.  Fcldap.,  Milan,  1783;  Adnlar  Germ.;  Adularia 
Engl.;  Feldspath  nacre.H;;  Mondstein  var.  Feldspath,  Wern,.,  Ueb.  Oronst,,  1730;  id,  =  Adu- 
laria  Wem.,  Bergm.  J,,  375,  1789;  Moonatone.  Saaidin  Sbse,  Nö^erath  Min.  Stud.  Geb. 
Niederrheio,  1808;  Glasiger  Feldspath  Ä'tapr.,  Beitr.,  L  15, 1790,  andothers.  !Necronite  Äö^dÄ!^ 
Am.  J.  Sra.,  i,  306,  1819.  Pegmatolith  .Srei'ffi.,  Char.,  1823,  1832.  MuroHaonite  W.  Fhmps, 
Phil.  Mag.,  IL  i.  448,  1827.  Ryakolith  G.  Eme,  Pogg.,  xv.  193,  1329,  xxviü.  143,  1833 ;  Ehy- 
Hcolite.  Taleneianit,  Mikroklln  BreUk.,  Sohw.  J.,  Ix.  322,  324,  1830.  Brythrit«,  Perthite,  Them., 
Pha  Mag.,  xiit  183,  189,  1843.  Loioklsa  Breitk.,  Pogg.,  livii.  419;  Losoclaae.  Chesterlite 
Seal,  This  Min.,   678,   1850.     Felait  Ton  Marienberg  BreÜk.,  Po^.,  IxviL  421,  Handb.,  527, 
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lB41=P3radorita-«iffi„  B.  H.  Ztg.,  ist.  85,  1SB6.  Felsit  von  Mulda  id.,  Handb.,  638=MuldBn 
id,  ik,  39,  Oottaitü,  ib.  Weisslgit  JenüscÄ,  Jahrb. Min,,  13B3, 396.  Lasur-EeLüsptiiiilf.Mräensii^ 
Bull.  Nat.  MoBcow,  xxx.  235,  1857. 

HällefiiDta,  Petrosiles:,  Lapis  Oornous,  pt^,    Oronsi.,  Min.,   61,   1758.     Seisite,    leelite  (fr. 
Westmanaland)  Clairke,  Arn  Phil.,  1818. 

MonocHnic.     C^6S°  63\  I A  1=118°  iB',  (9aU=153°  38';  a:5  :c= 
0'844 : 1 ;  1'5183.   Observed  planes :  0  ;  vertieal,  I,  i-*,  ä-ä,  *-* ;  elinodomes, 

ti,  2-*,  64 ;  hemidomes,  ^,  ^i,  ^4, 14,  i4, 4-*,  24,  -24 ;  hemioctahedral, 
1,  2,  -1,  -2  ;  3-S,  4-5,  -4-ä ;  f  8. 


(9  A  f  ^=145°  47' 
6»  A  1-^=129  4-1 
*9Af^=116  33 
ö  A  2-i=99  38 
Ö  A  -2-*=139 
0Ai4=lie  7 
OaJ=150  52 
ÖA  1=124  42 


(^  A  -1=14(1°  30' 
(9/^2=98  4 
Ö  A  i-&=n  31 
ÖA  1-4=161  36 
ö  A  2-J=135  3 

0  A  a=9o 

0  A  7=67  4i 
iA,  A  i^=:90 


..^-  .   öperfeet;  iA-lesa  <Ü9tinct;  - 
direction  of  one  of  the  faces  T.     Twina  : 


a  A  iri=im°  35' 
aA4-ä=142  25 
«-i,A-4-ä=130  50 
U  A  3-ä=146  40 
jA2-i=134  19 
Ja  l-j=110  40 
1  A  1=126  14 
-lA -1=142  40 

i  faint ;  also  imperfect  in  tlie 
1.    Composition-face  *-*,  axis 
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of  revointion  normal  to  i-1,  the  forms  not  showing  tlie  compoaition 
externally,  except  aometimes  Idy  eutures.  2.  O.-face  -i-l,  axia  of  rev- 
olutioTi  vertical,  produeing,  with  the  form  in  f.  310,  the  twina  f.  314, 
315,  which  are  right-  or  left-handed,  aecording  as  one  or  the  other 
of  the  partB  is  the  one  revolved  ;  with  the  foriii  in  f.  ,311,  the  planes  1-i 
and  0  nearlj  eoineide  in  the  twin,  3.  C.-face  24,  as  in  f.  321,  in  whieh 
the  prism  is  raade  up  of  two  adjoining  planes  0  and  two  i-i,  and  is  nearly 
Square,  becanse  O  A  *-i=90'',  and  0  A  2-1=135°  3' ;  /A  J=169°  28' ;  also 
the  eame  in  a  twin  of  4  crystals,  f.  31T,  eaeli  side  of  the  priem  then  an  0 ; 
same  in  a  twin  of  3  crystals,  one  of  the  fonr  being  absent,  and  that  side  of 
the  prism  made  up  of  the  planes  i-l,  i-l ;  again  the  twin  of  4  ciystals 
takea,  by  cri^-interpenetration  of  eaeh,  the  form  in  f.  322,  eonsisting  ap- 
parentlj  of  8  erj^tals,  or  four  twina  of  the  kind  in  f.  321 ;  lA  7=169°  28', 
as  above.     4.  O.-face  0,  f.  316. 

Oftenmaesive,  granulär;  sometimes  lamellar.  Also  compact  crypto-crys- 
talline,  and  sometiraes  flint-like  or  jasper-like. 

H.=6— 6-5.  G.=2-44— 2-62,  moatly  3-5— 3-6.  Lustre  -riti-eoua  ;  on 
cleavage-surface  sometimes  pearly.  Oolor  -white,  gray,  ilesh-red,  common  ; 
greenish-white,  bright  green,  Streak  uncolored.  Transparent  to  trans- 
lueent.  Fracture  concnoidal  to  uneyeii.  Optic-axial  plane  sometimes  in 
the  orthodiagonal  section  and  sometimes  in  the  elinodit^nal ;  aente  bisec- 
trix  always  negative,  normal  to  the  ortliodiagonal ;  inmned  at  18°  C,  in 
adularia,  aecording  to  Angström,  4°  6'  to  the  clinodi^onal,  and  112°  1'  to 
edge  //J ;  and  aecording  to  Deacloizeaux,  at  22°  0,  these  angles  are  5°  18' 
and  110°  49'  for  the  red  rays ;  angle  of  divergence  in  adularia  of  St.  Gothai'd 
112°  to  123° ;  in  transpai'ent  from  Wehr  in  the  Eifel,  only  18°  to  21°,  with 
other  optieal  peeuliaxities. 

Comp.,  Var— 0.  ralio  1  :  3 -.  12 ;  (iE'+#Sl)'§i"  +  68i;  o 
ljasio:=SUica  64*6,  alumma  IS'5,  potash  16*9=100;  witliaoäaBt 
potssh.    The  orthoclaBs  of  Carlsläd  coatains  ruWdittm. 

The  varieties  depend  majnly  on  Btruc^ure,  variatiODS  in  anglea,  the  presence  of  Boda,  anl  tJio 
presence  of  impurities. 

The  amount  of  eoda  deteeted  by  analyaea  varies  greaUj,  the  ratio  to  the  potash  being  &om 
l  ;  100  to  1  :  i^.  Bat  recent  ohemicBl  icTeatigationa  hBTS  Bhovra,  what  EreiÜiaupt  indioated  from 
ocnlar  eiaminaäon  in  1861,  that  some  of  the  sodiferoua  varietiea  owe  the  soda  to  a  cryatailine 
tombination  of  the  orthodase  with  albite.  The  perllaie  [aee  beyond)  haa  Üiaa  been  founä  to  cou- 
8i8t  of  tbin  altemate  layers  of  Üiese  two  feldspars.  How  far  thia  explanatioa  e3:teud3  to  otlier 
sodiferoua  kiada  remaius  to  be  ascertaiued. 

The  variationB  in  anglea  are  large,  and  they  oocur  sometimes  eveii  in  specimena  of  the  aatne 
looality.  In  crystals  of  the  kind  caUed  chederüie,  whioh  are  to  all  appearanoe  regulär  and  uudis- 
tertod,  the  angle  7'  (right  prlsmatic  plane)  A  /  (left  id.)  variea  from  121°  to  137°,  aecording  to  the 
aathor'a  measnrementa ;  aud  other  anglea  make  the  form  (ridintc,  OA  Jand  OaT  sonietimea 
diffwing  5°,  one  being  110°  and  the  other  115°;  while  twina  oompounded  parallel  to  the  olino- 
diagonal  section,  which  are  common,  prove,  by  Hie  absenee  of  any  reönterit^  angle  on  Üie  baee, 
that  Üie  form  ia  not  iHdinic  (although  so  mäde  by  Breithaupt,  who  refers  the  apedea  {B.  H.  Ztg., 
xvii.  I }  to  olbite).  The  orj-stalliBation  is  normaUy  monoolinio,  and  the  varlations  are  simply  irreg- 
nlarities.    There  are  also  large  opüoal  variatiocE  in  orthoclase,  on  which  aee  DeacL  Min.,  i.  :t20. 

The  variations  In  amount  of  soda  and  in  angloa  have  led  Breithaupt  to  make  aeveral  spcciss 
oulof  the  speoies  orthoclase.  But  until  it  is  proved  that  crystals  of  certain  speciflc  anglea  have 
nniformly  the  Bame  apeciflc  chemioal  compoaition,  and  further,  (hat  kinds  liaving  the  aame  specific 
ohemical  composition  whereTOt  ooourring,  always,  when  oryataUized,  preaent  the  saine  angles, 
such  apedes  cannot  properly  be  reoognized  aa  distittot.  T)ie  rarieties  üiat  have  baeu  uamed  are 
the  followiug: 

Var.  1.  Ordinary.  In  crystals,  or  deavflbla  maasive.  {a)  Adularia.  Tcanaparent,  deavable, 
naually  with  poarly  opaleacent  reflections,  and  sometimca  with  a  play  of  colors  like  labradoriK, 
thougb  paler  in  shado.   Maonsbme  (Heoatolite  DelawM^,  T.  T,,  iL  201,  fr.  '«arn,  ihe  moon)  beiougB  in 
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part  here,  the  rest  being  albito  and  oligodKse.  Vale7Ki<mite,  Crom  the  silver  mine  of  Valenciaua, 
Mesieo,  is  adularia. '  Breithaupt  fluda  for  ordinary  orthodaae  (wMcli  ho  oalls  pesmatoUle)  G.= 
2'5ö9-a'678  (B.  EL  Ztg.,  sxv.  38).  Koksdiarof  obtaiaed  (Min.  Bassl.,  y.  116)  from  erystala  ftom 
IheGräoQs.SwitMi'land,  for/A/^llS"  48'  20";  0  A  .^acut©,=67°  45'  BO"— 47';  ÖA.^obtnse, 
=  1(3°  ia'20"-14'  10";  fl  A  1-!=129°  82'.  J\Dr  otjstals  ftom  Zillerthal, /A /=11S°  45i'-5o' 
(mean,  J18°  4T  21");  0  A  I,  acute,  =  e7''  iT  iO"— 60'  (mean,  67°  47  88  )  OaJ  obtuie — 
lia"  10'  äO"-13'  (mean,  112°  12' 67");  0A1-J=t28°43  10-50  (.mean  129  4'  38)  He 
giyea  as  tbe  calonlated  reenlts  for  adularia,  /a  7=118"  47  and  61°  13  C  7—67  47  20  acd 
113°  12' 40";    0  A  1-1=129°  43' 26" ;    Oa2.»:^135"8   39    ,    C  (0  /  i^~6d    B6  46 

(6)  Siuiatone,  or  owBdiHJw/eWgiiM"  (Heltolilö  I)eIame<Ä,T  T,d  2U0)  Injirt  orth  olaae  rest 
fllbite  or  oligoelaso  (q.  v.)- 

(e)  NeisTinite,  A  cleavable  feldspar,  fetid  in  odor  wien  stmek  Thß  orgnal  waa  found  Ij- 
Esyiea  aoar  the  York  and  Lanoaster  road,  Sl  m.  from  BalOmore  m  gra  ular  Iimctone  aad 
was  whitish  or  bluish.  In  oolor.    Famed  from  ««(1Ö5,  o  corp'-f 

(d)  Amasxmslojie.    Bright  verdigria-green,  and  cleavable 

(e)  EryOwiU.  Flesh-red,  from  amjgdaloid,  near  Kilpatnck  Mide  out  by  Thomson  to  eontain 
3  p.  o.  of  magneaia.    Naoied  from  ecuMi,  red. 

(/)  Samdin  of  Nbse,  or  glassy  fddepar,  includiag  muoh  of  the  Icespar^  part  of  whiah  is  anorthite. 
Oceura  in  transparent  glaasy  erystalB,  mostly  tabular  (wlience  the  name  &om  asvi,  a  board)  in 
lova,  pumioe,  trachyte,  phonolice,  etc.  Proportion  of  soda  to  potash  variea  from  1  :  20  to  2  :  1, 
A.  Mitaolierlieh  ända  in  some  kinds  0-79— 2-33  p.  cof  baryta.  RhyaoMs  is  the  Same;  the  name 
■waa  applied  to  glassy  erystala  from  ML  Somma  (Biaspath  Wem).  Eose  baa  ^nee  obeerved  (Kryat; 
Gh.  Min.,  88)  tSat  Ihe  speiämen  he  analyzed  (Fogg-,  siviii.  143)  probably  contained  Bome  miied 
nephelite,  and  thatthomiaeraliswfflwiose.  Named  from  (iwl,  sJreom  (lava  atream),  andAiflot,  stone. 

[g)  GhssterUU.  In  white  eryatala,  smooth,  but  feel>ly  iuateoua,  implanted  on  dolomite  in  Ohea- 
ter  Oo,,  Fenn.,  and  having  the  variations  in  ita  angles  above  staled.  It  coutains  but  little  aoda. 
Twins  oeeur  with  corapoätion  parallel  to  0,  and  also  parallel  to  both  0  and  iri,  the  latter  appar- 
ent  by  tho  meeting  of  atrite  along  the  middle  of  an  0,  and  the  Former  by  the  samo  on  an  t-i 
Orjstals  yaiy  from  ahne  inbreadth  to  IJia  G.=2'531  Silliman.  Erni's  analyais(rhisMia.,  3d 
edit.,  1860,  b78)  is  eironeoua,  and  therefore  not  eited  bare. 

(ft)  JficrocHji.  Uaually  in  cleayable  masses,  whitiah,  grayish,  or  roddiah,  and  opalescent.  The 
oti^aal  was  from  the  Eircon-syenil«  of  Fredericksyäru  and  Lauxyig  and  Breyig,  Norway.  Brei- 
thaupt made  the  angle  between  the  two  cleayage  planes  90°  23'— 90°  33',  instead  of  90° ;  and 
heuee  deiived  the  nama,  from  iim^i,  UiÜe,  and  tMna,  Tincüne,  Tbe  an^j^ia  (Ko.  5B)  giyes  for  the 
ratio  of  Sa  to  S  3  :  3.  But  Breithaupt  has  sinee  referced  to  miorooUn  the  feldapar  of  Arendal, 
which  afforded  him  the  aama  angle,  but  yet  contains  bnt  a  trace  of  soda  (No.  33).  Ee  also  refera 
here  a  feldspar  from  Kaogerdluarsuk,  Greenland  {anal  64),  which  ia  near  the  flrst-mentioned  in 
oompositiOB,  and  gaye  the  angles  0  A  i.j=90°  ^2',  0  A  7=112°  9',  0  a  7'  =  113°  10',  O  a  l-i= 
139*  34',  !-(  A  7'=119°  13'  7a  /'-i19°  4',  lA  «=121°  43' ;  also  the  feldapar  of  the  raioaceoua 
rock  (caüed  ißffiscB*«)  of  Miask  (Orals),  whioh  has  Fa  :  K=:l  i  1,  withanexeeas  of  siliea,  aeeord- 
ing  to  an  unsatisfactory  analysts;  also  a  Bodenmaia  feldspar  of  gray  and  greeniah  colora,  witli  G. 
=  2'575— 2'594,  but  he  Südosts  that  Kemdt'a  analyais  (No.  66)  waa  probably  made  on  a  miiturö 
of  microcHn  and  oligöclaae,  the  two  occnrring  k^ther;  whUe  Potyknfoundliatthegreen  variety 
(anaL  25)  contained  little  aoda.  Potyka  also  states  that  the  actiial  form  was  tricUnic,  and  that 
the  deayage  face  had  the  uanal  att&  of  tricliiiic  feldapara ;  but  Kenngott  obaerves  (Ueb.,  1861, 
73)  Ihat  he  did  not  üud  the  striie  on  a  Bodenmaia  apeoimen,  and  H.  Piacher  none  on  the  feldapar 
of  the  Eircon-ayenite.  Othec  lao.  reported  by  him  are  r  Lewis  Oo^  !N.  T.,  with  blaet  pyroiene; 
Bareno  in  It^y ;  Lomnitz  and  Pisohbach  in  SUeai^  of  red  color ;  Scholizenherg  and  Eunersdorf, 
Sileaia;  Olbem-hau  in  Silesia,  grayish-white,  6.=2'593  j  Sforzellain  Predazzo,  wMle,  Q-.=2-69e; 
ayenite  of  tho  Planen-Gtmnd,  near  Dresden — au  estonaion  of  ita  distrlbution  which  muat  make 
it  easy  to  test  the  ralue  of  ita  diatmctive  charactera. 

Hotwithstanding  the  meaaurements  of  Breithaupt,  microelin  is  probably  monoelinic.  Lesoloi- 
zeaui,  after  optical  inyeat^ations  (Min.,  i.  341|,  refers  it  to  orthoelase.  It  is  to  be  obEeryed  that 
these  anglea  were  obtained  from  kinda  having  little  soda  aa  well  as  others  having  much.  More- 
ovar,  loxoolase,  in  which  the  amount  of  soda  is  still  larger,  is  monochnic. 

(i)  Loxodase,  Li  grayish-whil«  or  yellowish  crystals,  a  Uttle  pearly  or  greaay  in  luBtre,  often 
largo,  feobly  shining,  lengchened  nauallj  in  the  direction  of  the  clinodiagonid.  0  A  7=112°  30', 
0  A  7'=U2°  60',  7a  /'=120°  20',  0  A  i-i  (deayage ai^e)=90°,  Breith.  G-.=S-6-2-63,  Plattner. 
The  anolyaea  Qnd  mudi  more  soda  than  potaab,  the  ratio  being  about  3  :  1,  bnt  bow  far  this  is 
duo  to  miiture  with  albite  haa  not  been  aseertamed.  From  Hammond,  St.  Lawrenca  Co.,  N.  T. 
Named  from  Xofiii,  imnsiierse,  and  aöii,  /  deane,  nnder  the  idea  that  tbe  cryatala  are  peculiar  in 
haring  dearage  paralld  l«  the  orthodiagonal  aeotion. 

(j)  Breithaupt  has  added  still  other  names.  His  FaradorAte,  )¥om  tin  minoe  near  Marienberg,  elö., 
haa  (1.  <!.)  Ja7'=1I9°0';  7Ai-i  =  120''  40',  7A!-J  =  I20°  20';  H;.=5i— 6;  G.=a-440— 2'4B6; 
color  fioah-red.    Containa  potaah  as  the   aUiali,  with  little  or  no  aodk    (k)  llia  CoUaite  is  the 
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grayish-white  ortboelsae  in  twina  from.  granite  in  Carlsbad,  Bohemia,  oirde  of  Elbogen ;  bj  liis 
trialH  it  haa  G.=2'6091  — a'6098,  H.=6— ßj,  and.  IaT  about  120°;  and  by  ßwssler's  analysia 
(B.  H.  Ztg.,  XXV.  39)  it  containa  8  p.  e.  of  aoda  to  6  of  pcrtash.  But  Redner  and  Bulk  liave  found 
<anaL  14,  1 5)  that  it  ia  an  ordinary  pctaab-feldapar  wiHi  OTer  14  p.  c.  of  potasli,  and  has  G.=2B5 
-2-513.  (i)HiB  MildaniBecom  Mulda  near  Freibei^;  it  ia  atated  tohave/'AW  =  117°,  FM-i 
=116',  0 A  1=115'  — nei",  OA/'  =  in°;  G.=ä'54-2-56.  MoU's  analyäa  (No.  12)  showa  that 
it  Is  commcm  orthoclase,  altlioi^Ii  irregulär  in  ita  ai^lea. 

(m)  iMswfeld^ar  (Lasurfeldspath),  a  ffeldapar  having  H.=6,  and  G.=2-597,  and  the  cleaTage 
of  orthoulaae,  foand  near  Lake  Eaikal  wiUi  iapie  Iszull. 

(b)  Perikile.  A  fleah-red  aventurine  feldspar,  consisting  of  interlaminated  albite  and  ortho- 
olaae,  as  shown  beyond.    Pcom  Pertii,  Canada  East 

(o)  MmMsomU  ia  similar  flest-red  feldapar  to  perthite,  with  goid-yallow  reflectlona  in  on©  di- 
rectiou,  üke  sunatone ;  and  Etated  to  hase  also  aa  nnnsual  ciaavage  direction  beaides  the  two  ob- 
servod.   Pcom  Dawliah  and  Exeter,  Ea^nd.  Named  after  ita  discoverer,  Mnrehiaonthegeologiat 

Weissigüe,  of  .Tenzsch,  is  in  amall  wMtiah  or  reddiah-white  twin  lOTStals,  and  is  from  the  cavi- 
ües  of  araygdaloid  at  Weisslg  near  Dresden;  G.= 2*638— 2 -546.  I.Leahaa  named  (Proe,  Ac. 
Philad.,  May,  1866)  a  greeni^  orthoclase  from  Lenui,  Delaware  Oo-,  Pa.,  "aimoat  without  deaT- 
sge,"  lennilile  ;  ottter  apedmenB  of  the  aame  locality,  pearly  and  di.'5tiD0tly  deaTahle,  däawaritf ; 
aud  a  dull  biuiah-green  sulttranaparent  kind,  of  an  aventurine  charactec,  containii^  minul«  p^tj- 
clea  bright  and  hex^onal  (hsmaUtB?)  fbom  Blue  Hill,  2  m.  N.  of  Media.  Pa.,  cassiniu.  These 
are  announced  only  as  varieüea  of  orthoeiaae ;  but  their  distinctiTe  cliaractBcs  are  not 
snoh  as  to  entiüe  them  to  special  nanies.    Tliero  ia  co  place  in  tlie  sdeace  of  Mineralt^y  for 

2.  Compact  OsiHOOLiSB  or  OuTnociASB-FELSirE,  This  orypto-cryatalline  varlety  ia  common 
and  occura  of  varioua  colors,  from  white  and  farown  to  deep  red. 

There  are  twoliinda  (a)  the  ja^er-Uke,  with  asubritreous  luatre;  and(J)  the  ceraleid  or  v^ax-Uke, 
with  a  waity  lustre.  Some  red  fciniia  look  oloaely  iiko  red  Jasper,  but  are  eaaily  diatinguiahed  bv  the 
fuäbility.  The  orthoclase  diflfecs  from  the  Bibite  felaita  in  coutaining  muoh  more  potaah  than  soda. 
Leeliie,  named  aftcrJ.  ¥.  Lee,  iaadeep,  Üesh-red  variety,  of  wasy  luatre,  &om  Gryphyttan,  Swcden. 

The  Swedieh  name  HäUeflmla  mmas  faise  ßat. 

A.  FroporUonqfsoda'muchUssdimi  Staiofpolash;  from  ^  and  less  tof. 

Ajialysea:  1,  VaL  Roae  (Seheerer's  J.,  Wii.  244);  3,  Dürre  (Ramm.  Min.  Oh.,  023);  8,  S.  D. 
Hayea  (Pogg,,  cxiiiies);  4,  AMch  (Pof^.,  IL  628,  B.  H.  Ztg.,  Jahrg.,  19);  6,  Schwallie  (Kenng. 
Heb.,  1881,  73);  6,  7,  Abioh  (1.  c) ;  8,  Plattner  (Pogg.,  xlvi.  299);  9,  Brongniart  ft  Malaguti(Ann. 
d.M.,  IT.  iL  465);  10,  Kröner  (Pogg.,  btvii.  431);  11,  Kerateu  (J.  pr.  Oh.,  sisviLllü);  12,  Moll 
(Eamra.  Min.  Oh-,  624);  13,  Jenzaoh  (Pogg.,  xuv.  8U4) ;  14, 15,  Redner  and  Bulk  (ZS.  G.  xvüL  394) ; 
16,  A.  Streif  (Jahrb.  Mm.  1861,  541);  11,  v.  Hauer  (Keni^.  TTeb.,  lase-T,  lOS);  18,  19,  Delease 
(BulL  6.  Soo.,  IL  X.  B68);  20,  0.  Biaehof  (Bisohof,  Lehrb.  GeoL,  II.  2111,  2181);  21,  H.  Riaso 
(GeoL  Beachr.  Baden,  1861);  23,  JeTToinof  (Pogg,,  xlrii.  196);  2a,  Schnitz  (Hamm.  Min.  Cli.,  628); 
24,  JbdzbcIi  (Jahrb.  Min.  1855,  800);  25,  J.  Poljka  {Po^.,  criii  363);  36-30,  Richter  (ZS.  G., 
xiT.  49,  53);  31,  Hallten  {Rep.  Brit.  Assoc,  1863,  55,  Q.  J.  G.,  xi.  289);  82,  ]d.  (Phü.  Mag.,  IV. 
sxül  231);  83-35,  0.  W.  0.  Pucha  (Jahrb.  Mtn.  1862,  7S7,  788);  3fl,  37,  Lasch  (y.  Decben,  G. 
Beachr.  Siebengeb.,  Veth.  pr.  ßheinl.  Jahrg.,  9,  2B9);  38-39,  Lewiaatein  (J.  pr.  Ch.,  Ixvüi.  98); 
40,  Bammelab6rg(Min.Ch.,1003);  41,  F.  A.  6enth(KeUer  &  Tied.,  lii*8B);  42,  Smith  &  Bniah 
(Am.  J.  Sd,,  IL  iyL42);  43,  44,  J.  D.  Wlütney  (Am.  J.  Sei.,  II  xt.  440,  xsviii.  16);  45,  46,  Boye 
*  Booth  (Proc.  Am.  Phil.  Soo.  Philad.,  iL  63,  Jahrb.  Min.,  1845) ;  47.  T.  a  Hunt  (Rep.  G.  Can,,  L863, 
4T4);  48  Smith  &  Brueh  (Am,  J.  ScL,  II.  xvL  44)  |  49,  G.  F.  Barker  ib.  xrri.  70). 

B.  FropoTüoit  ofsada  iopolask  belmeai  |  ;  1  and  2:1, 

50,  61,  a.  Ömelin  (Po^.,  IxxxL  313);  63,  63,  Scheerer  (Pogg.,  oyiiL  426);  54.  65,  TTtendörfer 
(Breith,B.  H.  Ztg.,  1858^o,  6,iirä.  11);  56,  Kerndt.(B.  H.  Z^.,  xviL  11);  67,  Rübe  (za  G-,  liv. 
63);  58,  T.  S.  Hunt  {Phil  Mag.,  IT.  i.  822,  Am.  J  Set,  IL  xit  313);  59,  0.  W,  C.  BHiolis  (Jahrb. 
Min.,  1862,  789);  60,  Heftler  &  Joy  (Eamm.  Mm.  Gh.,  626);  61,  G,  Biaehof  (Lehrb.  GeoL.  l  e.); 
62,  Abich  (1.  c.) ;  63,  G,  Rose  (Pogg.,  xxvüL  143) ;  64,  65,  Lewinstein  (1.  c,) ;  66,  Sohnabel  (Ramm, 
Min,  Ob.,  ess);  67,  68,  G.  Bischof  (L  c);  69,  v.  Rath  (ZS.  G.,  liL  44);  70-73,  T.  a  Hunt  (Rep. 
G.  Oan.,  1363,  476). 

C.  Fri^oriion,  of  soda  to  potash  owr  3  :  1. 
74,  75,  Smith  &  Bruäh  (Am.  J.  Sei.,  II,  lyi.  43) ; 

beider  (GeoJ,  Beachr.  Baden,  Carlaniho,  1861,  48) ; 

A,  I'roportion  of  aoda  much  lesa  than  that  of  potaah;  from  ^  and  iesa  to  |. 
äi         Sl        ge      Mg      Ca      S"a       £        igu. 

1.  Lomnitz,  Süesia  66*75     IT'SO     1'75     1-2^      12-00 =98-35  Rose. 

2.  "  "  67-01      18-60     0-85     0-19     0'56     2-Ul     11-41 =100-6.'i  Dürre. 

3.  "  "        Tdh.    65-10  20-12  2-42     12-80      =100-14  Hajes. 
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UNISILICATES. 

857 

Si       Sl 

ge    Äg    Ca    Sa      t. 

ign. 

4.  St.  eotliard,  Adv,l 

65-69  S7-9t 

1-34  1-01  13-99 

=100  Äbich. 

5.            "          Kbia 

64-62  18-50 

0-21   0-70  1-65   15-68 

,  BaO-17=101'38S. 

6.  Baveno,  green 

65-12  18-57 

O'IO  0-34  1-25  14-02 

=100  Abich. 

1.  Siberia,  Jmaa 

65-32  17-89 

0-30  0-09  0-10  3-81   13-05 

— ,IffnO-19,  Oa(i-.=99-7l 
Ab. 
=99-29  Hattner. 

a  Meadco,  Valenc 

66-32  ]t-58 

0-09 14-30 

9.  Ceylon,  Mooiistone 

64-00  19-43 

0-20  0-42    14-81 

1-141  =  100  B.  AM. 

Matienborg,  rdh. 

66'43   17-03 

0-49 1-03  0-91   13-96 

=99-86  Kröner. 

Fürstenstolleo,  Sax.    65-62  17-61 

0-80    0-94  1-tO  12-98 

=  99-55  Kerslen. 

la 

Mulda,  Bas.,  bh.-^ 

65-JB  17-72 

0-82  3-66  12-05 

=100  MoU. 

13 

Eadebecg,  Sax.,  wh.     6B-24  20-41) 

0-84    0-27   12-35 

0-52,  Di  0-71  =  100-33  J. 

14 

Csrlabad,  toiia 

63-02  18-28 

0-14    2-41  15-67 

— ,  Sa  0-48=100  Hedner. 

15 

66-23  18-26 

0-27    fe-.     1-45  U-66 

=99-87  Bulk. 

16 

KyffhäuBBr  Mta. 

62-75  n-71 

2-87     tr.    l-BO  2-OS  12-2* 

1-64=100-74  Stteng. 

Brszil 

63-84  19-24 

0-41  2-48  13-36 

0-85=98-98  Hauer. 

Caamouni,  wh. 

66-48  19-06 

0-63  3-80  1052 

=98-99  DelesBe. 

Voagas,  Tdh. 

64-26  19-27 

0-50  0-77  0-70  2-88  10-58 

0-40=99-36  DslesBe. 

BD 

64-00  18-00 

0-53  0-31  0  78  0-79  16-43 

0-54,  tb&Ca  0-32=100-70 
Biachof 

Baden,  rdft. 

65-32  19-52 

0-15  3-12  11-66 

=99-77  Biaae. 

E3 

Areada],  Microdin 

65-76  18-31 

1-20     ir.    14-06 

=99-32  Jevreiaoe 

23 

6B-56  17-99 

1-60  1-54  13-14 

=100-32  Schulte. 

24 

Wek$igHe 

65-00  19-54 

1-61  0-19   12-69 

0-85,  U  0-56=99-94  J. 

26 

— =99-87  Potyfca. 

26 

(065-71  18-T5 

tr.    0-2S  0-85  l'Oä  12-^9 

0-17=99-87  Richter. 

ST 

Glashütte,  red 

64-53  17-96 

1-31'  tr.    0-73    k.    14-90 

0-45=99-67  Richter. 

2S 

Eppendor^  wh. 

65-00  18-76 

0-82  O-IO  0-33  0-66  18-99 

n-22=99-87  Richter. 

29 

OhurpriDZ  rdh. 

6510  17-41 

1-08  0-15  0-52  3-28  13-31 

0-39=100-04  Riehier. 

HO 

Bmanuel  Erbst.,  t&.  66-al  18-01 

1-37  0-13  0-98  3-87     8-99 

0-19=99-75  Eiohter. 

31 

Donega],    rel. 

(063-20  ie-B4 

0-68  O-ll  2-75  0-78  14-92 

32 

Greanland 

M-40  18-96 

1-04  014  0-46  2-85  13-01 

33 

Ockerthal,  «f.. 

(J)  66-92  16-BO 

a-78 1-81  2-56    7-83 

0-34=100-24  Fuchs. 

34 

Rehbetg,  suft. 

(1)65-63  20-63  :f'el -90  018  0-46  8-26     7-95 

0-09=99-93  Fuchs. 

SB 

Meineokeb.,  rdA. 

m  66-80  17-97  Pe2-91     tr.    0-52  8-67     7-58 

0-30=99-74  Fuchs. 

56 

Sutterbaoh,  Sanid 

n     65-62  17-16 

1-67    3-44  0-44  12-67 

— =100  lasch. 

echarfenberg,      ' 

67-42  16-e8 

3-83  0-15  2-77  0-43  10-55 

— =100  Lasch. 

3i 

Perlenhardt,        ' 

6B-26  17-62 

091  0-35  1-05  2-49  1179 

DraohenfelB,        ' 

65-59  16-45 

1-58  0-93  0-97  2-04  12-84 

— =100-40  lewinateia. 

40 

65-37  18-53 

0-39  0-96  3-42  10-3a 

41 

Davidson  Co.,  N. 

0.      65-30  20-20 

ir.     ir.    0-05  0-79  14-85 

=100-69  GcDth. 

42 

ChesUrm 

(1)64-97  17-85 

0-50  0-27  0-61   1-69  14-02 

0-65  =  100-36  S.ät  B. 

43 

L.  Superior,  frfÄ. 

66-70         18 

68          0-3O  3-58     9-67 

0-70=99-53  Whitney. 

44 

mi 

65-45  18-26 

0-67 0-66  15-21 

— =100-14  Whitney. 

45 

Tuoker's  Qo.,  Del 

w.  65-24  19-02 

it-.    0-13  0-33  3-06  11-94 

— =99-72  B.&B. 

46 

Wilmiu^n,  DeL, 

g.     66-51  17-67 

1-33  0-30  1-24  8-03     9-Ö1 

=99-89  B.  &  B. 

4J 

Argenteuil,  Oaa, 

ti).     65-75  19-40 

0-45  0-69  13-60 

0-35=100-14  Hunt. 

48 

Danbury,  Ot.,  w. 

(1)63-88  18-97 

—  0-20  0-70  3-7S  11-19 

0-40  =  99-12  S.  AB. 

49 

64-30  18-80 

1-20  2-40  12-44 

0-30=98-39  Barker. 

B   Pr  portiou  öf  soda  to  potash  betwoeu  J  :  1  and  2  :  1. 


Fredericltay  n     Mcr 

6518  19-99 

0-63    

0-4S   7-08 

7  03 

0-38=100-77  Gmelic 

66-90  19-46 

0-44   

0-27  6-14 

6-55 

ZrcAym.^       ;; 

66-03  19-17 

0-31 

0-20  6-83 

0-21=99-71  Sobeerer. 

65-68  19-53 

0-52    

0-22  7-11 

0'll  =  100-10Seheerer. 

66-9     17-3 

0-6      

0-6     6-5 

— =100-6  Uteudörffer 

Miask 

68-16  aO-50 

4-72 

=11)0  Utendorffer. 

63-66  17-27  i'60-45  2-28 

0-39  5-13 

10-66 

— ,  an  016  Kerndt. 

Hartha  Erzg   j-fli. 

0-85  4-28 

7-48 

=99-36  Bube. 

P»a.is 

66-44  18-35 

1-00  0-24 

0-67  5-56 

0-40=99-03  Hunt 

Ridauthal  fp        (?)  66-06  20-52 

ir.      Ir. 

0-73  6-41 

6-96 

0-19=99-86  Fuchs, 

K  lienblatt,       San. 

65-36  19-41 

0-43  0-87 

0-55  4-06 

9-32 

=100  H.  &  J. 

kcha 

67-09  18-88 

1-25  0-03 

0-35  4-59 

7-58 

=99-77  Bischof. 
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gi        äl 

Fe    lüs   Ca    Sa 

t 

ign. 

62.  Epomeo,  lachia,  8m.  66'13  11-5& 

0-81  1-20  1-23  4-10 

8-27 

=&9-80  Abieli. 

63 

Eifel,&iiÄ.,            "       66-30  18-81 

ir.     0-7B   1-50  4  61 

=99-86  Rose. 

64 

"      cryat             "        66-60  16-59 

1-38   1-43  0-3fi  4-93 

8-44 

— =99-70  Lewinatein. 

65 

PappeJsberg,        "       66-03  17-St 

0-52  0-19  0-47  6  08 

86 

Langenberg,         "       66-33  19-02 

0-62    0-78  1-32 

6-02 

61 

"                    "        68-18  18-38 

0-71  6-ie  0-61  4-68 

7-16 

=99-70  Bischof. 

Eofienau,              "       67-80  19-35 

1-43  0-64   4-93 

B-3Ö 

=99-49  Bischof. 

Lüwenberg          ■'       69-0    19-7 

tr.     1-4     5-0 

0-4=100-8  v.Eath. 

70 

Chambly,     Can„fiiMi.66-15  19-75 

0'95  5-19 

0-55=100-12  Hunt 

71 

BroomeMtu.,    "     "    65-70  20-80 

0-84  6-43. 

6-53 

0-50=100-79  Hunt. 

72 

Shefford  Mtii.,  "     "    «5-16  20-56 

0-73  6-39 

6-67 

0-50=99-99  Hunt. 

13 

MLEoyal,        "     ■•    63-25  22-12 

0-56  6-92 

G-29 

0-93=99-07  Hunt. 

C,  Proportion  of  soda  to  potaah  over 

2  :1. 

74.  Loxodose                      65-40  19-48 

]-a5  0-20  3-26  7-23 

2-76 

0-76-99-34  S.  ä;  B. 

75.          "                                 66-31  18-ä3 

0-67  0-30  1-09  7-81 

4-35 

76.          ■'                                 63-56  20-29 

0-6T    3-22  8-76 

8-oa 

,Si,F,S  1-23  =  100-7 

77.  locbwald,  w.                66-87  18-95 

(r.     0-40 S-64 

3-42 

=99-77  Sandberger. 

78 

Dranafeld,  gla^sy          6d-86  al-46 

Jr.      ^.   10-52 

2-63 

=9  8-99  DeleEse. 

In  anal  5,  G.  =  3-568E,  colorless,  ttL;  6,  G.=2-5BB;  10,  G.=2-44?,  gangue  of  tinstonei  13, 
G.=2-64a ;  16,  G.=2-S6,  in  dioryte ;  23,  G.=3-5'I5 ;  34,  in  amj-gdaloid,  altered  laumontite ;  26- 
30,  from  liie  Erzgebirge;  33,G=3-Bfl2,  0.  raöo  1  :2-9:ll-9,in  grämte  with  oligodase  and 
quartz,  Hars;;  34,  a.=2-68,  0.  ratio  1:3-4:  12-4,  Haiz;  35,  G.=ä-573,  0.  ratio  1:2-6:  IM, 
Harz;  36,  G,=2-60;  39,  a  =  2-647;  45,  G.  =  2-B85;  46,  G.=2-e03,  3  m.  from  Wilmington;  49, 
G.  =  2-68;  60,  G.=2-58;  54,  G,= 2-6 84— 3-598,  from  Greenland,  green ;  55,  G.  =  2-587  — 2-690, 
Breith. ;  58,'G.=2'57— S-ßS ;  59,  G.=2-595,  0.  ratio  1:8-4:  12-5,  Harz,  In  granite-like  gangue 
from  the  Qabbro,  with  oligodaae ;  60,  inphonolil«,  Bobemia;  61,  larabetween  Lecco  andForio; 
63,  64,  G.=2-676,  from -volcanic  Band  of  Eoelieskill ;  66,  67,  trachyte  conglomeral«  of  Langenberg 
in  the  Siebengehi^e ;  68,  trachyte  oonglomerate  of  "  Kleinen  ßoaenau  "  in  the  Siebengebirge ;  69, 
from  doleryte in  the  Biebengehirge,  G.=3-667;  70,  from  porpbjritlc  trachyto;  71,  ttom  gi-snitoid 
trachyte ;  73,  compact  white  traäiyte  ;  77,  in  a  Sne-grained  granite. 

Pliillipa,  in  an  iraperfect  analysia  of  murcMsonik  (Kiil.  Mag.  &  Ann.,  i.  448),  obtained  Si  68-6, 
äl  16-8,  £  14 'S.    Itie  mineral  eaae  from  Bawliah,  and  is  sTidently  orthodaae. 

The  perOaie  afforded  Gerhard  (ZS.G.,  sir.  151)  tte  same  oompoaition  as  obtained  by  Himt, 
.■riz.:  Si  65-83,  äl  18-45,  Pe  1'73,  Ca  (j-^  Sa  5-06,  fc  8-54,  ign.  0-32=98-92.  But  te  found,  für- 
""  "  "" " hlayers,  whioh  were  respectivelj  orthodase 


18-27 
18-52 


1-47 


8-80 


12-16=88 
3-34=99 


ThuB  proving  that  the  supposed  Boda-orthodsae  is  really  an  intercrystallizatiou  of  two  homceo- 
morphous  species;  and  auggestlng  that  other  aimilar  anomalies  among  the  feldspars  mayliare  an 
anaiogoos  origin.    The  0.  ratio  in  Fo.  1  is  0-84  :  3  :  12-40;  an  Wo.  2,  0-96  :  3  :  1209. 

An  orthoclase,  mouooUnio  in  crystals  and  cleavage,  fr.  the  nophelin-dolerjifl  of  Togelseebirga. 
atforded  A.  Enop  (Jahrb.  Min.  1865,  681)  §i  59-69,  Äl  31-04,  Fe  2-27,  Mn  ir.,  Äg  fr.,  Ca  0-95; 
Na  6-55,  £  8-6i,  Ba  2-27,  Sr  0-36,  fi  ij-.  =  101-74.  The  mineral  is  reniarkablo  for  tho  amall 
amount  of  ailica,  large  of  alumina,  and  the  preaence  of  baryta.  The  peculiar  couatitution  may  be 
a  result  of  partial  alteration,  or  of  crystallmio  miiture ;  which  is  truo  ia  not  Bseartained.  It  ia 
intermediate  between  orthoclase  aiid  hyalopbane. 

The  following  aro  aoalyaes  of  diCferent  felaitea,  additional  to  thoae  under  Albitb  on  page  351 : 


Si        Äl 

Pe 

Sig 

Ca 

Sa 

ß 

I.  Leelile                   81-91    6-55 

6-42 



8 

38 

Thomaon. 

0-64 

0-21 

3-34     8 

10 

Erdmann. 

B.  Saiony,  gyh.-red     68-0    19-0 

4-5 

1-1 

4.  Nantes,  gith.-gy.     75-2    16-0 

3-4 

1-2 

1-5    BertMer. 

6.  Brittany,  g^.-gy.    76-4     15-6 

1-30 

1-4 

e.  Pentiand  HJUa        71-17  13-60 

1-40 

0-1 

0-40 

3-5 

1.  Harz                           73-29  16-91 

1-76 

301 

2-33     8 

49 

—  Miaaokadifl 

8.  Jucgfri^                 76-ie  13-46 

1-90 

1-52 

0-4S 

2-84     3 

51 

9.  Saxa-knut,8wedea  79-56  11-31 

0-42 

6-10 

a-62 

3-68     2 

0-69 
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Otlier  analjKesof  felsltes:  C.  W.  0,  Fuohs,  Jairb.  Min.,  1862,  803. 

Pyr.,  etc. — B.B.  iiises  at  5 ;  varieties  oontaining  mucli  aoda  aro  more  fuaible.    Loioclase  fusea 
at  4.    Not  aoted  upon  hj  adda. 
Obs. — Ortlioclase  is  an  essealjal  eonstitaent  of  many  rocka. 

1 .  Grajmla/r  cryslalline.  Gramie  and  gneiss,  whicli  consiat  of  orthodaBe,  qnartz,  and  mico. 
Mka  si^hisl,  tbe  aame  witb  lesa  orthociase  and  more  mlca.  Syenite  aad  syeniiic  gaeiss,  like  ibe 
preeedmg,  but  oont^clag  liomblendo  in  plaoe  of  raioa.  OfOMtlyte,  a  miiture  of  granulär  ortho- 
claae  and  more  oc  lass  quaita.  Albitic  gramie,  a  granite  oontaining  sdbite  as  well  as  orthoblase. 
A  simüar  rook  contams  oligodase  ia  place  of  albite.  FyroxeKyle,  a  roek  conaisling  of  orthodasa 
and  pTTOzeue.  Miascyie,  a  granulär  alatj  rock  conaistit^  of  ortboolaae  and  elccolito,  &om  Miaak 
in  the  Ural  Tbese  rocka  coctaia  tbe  orthociase  in  deaTable  gndna,  and  sometimes  also  in  dis- 
tinct  disssminatedorjstala;  whan  the  latter  ia  the  oaae  the  rock  is  Said  toheporph^tic  Tba 
ünest  aod  largest  cryBtals  of  orthodlaae  oocur  in  granitic  or  feldspatbio  veiua. 

2.  Compaci  cryptacryslalUtie,  Orthoelase-/efa!te,  or  leelile,  already  desctibed.  It  Hometimes  con- 
tains  querta  iu  diassmtnated  gratus  ;  and  Diirocber  haa  obserred  cases  in  wMcb  a  felsite  graduated 
jnto  a  graoite  or  graauiyte.  As  the  rook  was  originallj  a  dayey  rock  (deriyed  trom  the  wear  {not 
the  decompositioii)  of  the  miuetals  of  granitic  roiäs}  it  is  natural  tiat  there  abould  be  the  tran- 
aition  hece  menäoned.  Tbe  feldspar  in  Bome  of  the  aualysea  balow  may  be  paiüy  of  oligoolase  or 
alliito.     Tbe  Itätleßijila  of  Sweden  is  for  tbe  moat  part  bore  included. 

Aa  tbe  granulär  ortbodaae  rocka,  granite,  gnsiaa,  and  tbe  like,  graduate  into  otbers  con- 
t^üning  borublende,  sucb.  aa  syenite,  ayenltio  gneias,  etc.,  so  the  compact  ortbodase-fclsites  may 
graduate  into  othera  (bau  are  hornblendic,  though  not  viaibly  bo  ; — aud  theaa  last  will  indioate 
tbair  bornblendic  compoaition,  not  merely  by  cheir  composition  as  aaoertained  by  chemical  analy- 
sia,  but  also  by  their  high  spedflo  grarity.  The  sphenüea  of  varioiyU  of  a  white,  grayish,  or 
graenish-whita  oolor,  are  raostly  a  compact  feldspar  or  felsite  of  some  kind. 

Porphyrff,  in  part,  oonäating  of  a  felsite  baae  with  diaseminated  opaque  orystals  of  otthoclase ; 
but  tMs  felaila  baae  ia  seldom  pure  orthodaao.  In  tbe  green  antique  porphyry,  it  is  an  intimaie 
miiture  of  orthoelaae  and  horublende.     [The  feldapar  ia  oligoelaae  or  albite  in  aome  porpbyry.] 

i'lumolyte  (or  clinkatono),  »  compact  grayish  rock,  often  cootaiuing  crystals  of  glassy  feldspar, 
and  havinga  zeollte  in  tbe  baae  aloug  wiUi  orthoclase.   [In  some  phonoliic  the  feldspar  is  oligodase.] 

Traehyte,  a  grayish  igueoua  roek  of  rough  fractare,  iutermediate  between  phonolite  and  a  gran- 
ulär ciystailme  rock,  it  owing  its  roi^huesB  of  surlace  largely  to  the  grains  of  glassy  feldspar 
wliich  moialy  constitute  it 

Argiliyle  and  talcose  sekial  generaUy  contain  more  or  leas  of  orthoclase  in  acryptocrystalüne  or  un- 
diatinguisliable  State.  Often,  howoTer,  as  anaiyaes  show,  the  alkalies  are  mostly  -wanting ;  and 
when  so,  the  ainount  of  feldßpar  is  small ;  and  it  may  be  wholly  absent 

3.  Amorphoaa.  CSmäitmor  voloanioglass  ia  sometämes  an  impure  orthoclase  in  a  glassy  State; 
and  in  other  eases  it  is  a  miiture  of  orLhodase  or  labradorite  and  augite  with  dirysolite  and  much 
iron,  the  materials  varying  with  tbe  lavas  of  ayoleano  i  for  any  lava  will  beoome  glassy,  and  thus 
make  obsidian,  by  rapid  cooliog.     G.=3-2ö— 38. 

FilcJtshne  baa  the  lustre  of  pitch  ratber  tban  glasa ;  pewrlaiom  haa  a  pearly  luatre,  and  ia  somo- 
times  in  spherules  {spheniiäe),  or  consfeta  of  3pheroid^~WWcretiöns.  G.=2-3— a'4.  The  apher- 
ulßs  of  pyromeride,  porphyry,  etc.,  are  quite  siiuilar,  tbough  naually  baylng  an  excess  of  sjlica 
from  mixed  qnarta.  Pitobstone  and  paarlatone  are  eometimos  in  composition  albite  or  oligodase 
rooks  rather  than  ortlioclase,  tbat  is,  ooutain  aoda,  or  aoda  and  lime,  iustead  of  potash.  See 
anaiyaes  balow.  Fuchs  baa  suggeated  that  those  rocks  derire  tbeir  glassy  porüon  fi-om  aolidified 
water-glaas  and  not  firota  the  fJision  of  a  feldspar. 

Erablite  FoMhhBmoier,  or  Baulite,  appeara  to  be  a  siliceous  feldspalhio  mineral  related  to  these 
concretiona.  It  forma  the  bads  of  the  trachyte,  obsidian,  and  pit^ihatone  of  Iceland.  Aocording 
to  von  Walterhaasen,  jt  oocurs  also  in  triclinlc  crystsla ;  and  he  deduces  the  osygen  ratio  1:3; 
24=(fi  +  Sl)  gi".  B.B.  fuses  only  in  thin  aplintara;  iu  acids  iosoluble.  H.=B.  G.=3-656, 
Forch-,  2-Ö72,  Walt.* 

*  The  foUowing  are  analyses  of  pumiee,  obsidian,  spherulite,  krablite,  et& ;  1 .  Berthier  {Ann. 
d.  M.,  111.  V.  543);  2,  TauqueUn  (Gehl.  H.  J%.  J.,  v.  230);  8,  4,  Erdmann  ( J.  f.  techn.  Ch.,  it. 
S2);  6,  Thomson;  6,  TroramHdorr(N.  J.  d.Phann.,iii- 301);  7,  Erdmann  {I.e.);  8,  Ficinus  {Schw. 
X,  ixix.  136);  9,  Erdmann  (L  c);  10,  Klaproth  {Boitr.,  ü.  63,111.  262);  11,  Bertbier  (Ann.  d.M., 
Tii.);  la,  13.  B.  Saiiman,  Jr.  (Daua's  Gr.  Rep-,  200);  14,  WalterBhaaEen  (Tulk.  Gest.,  211);  15, 
Delesae  (Bull.  G.  Fr.,  It  is.  ITE);  16,  Forclihamraer  {Skand,  Bat.  Samm.  i.  Stockb.);  11,  Gentb 
(Ann.  Ch.  Pharm.,  livi.  211) : 
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860  OXYOEN   COMPOUNDS. 

Many  localltiea  have  heea  enacoerated  above.  Fine  crjetals  are  fouad  at  Carlsliad  ami  Elbogan 
in  Bohemia  (twins,  L  314,  315);  Eatherinealiurg  in  Sberia;  Arendal  in  Horway;  EaTeno  in 
Piedmonti  Lomnitzin  SUesia;  Land'B  Bnd  and  St.  Agnes  in  Comwall ;  AlbasoLka  near  Mureinsk, 
snd  near  Schailansk  in  tte  Urals ;  the  Mourne  mountains,  Ireland,  with  baryl  and  topaz ;  at 
Eubiealaw  in  Aberdeenahire,  Scotland,  ete. ;  in  great  abuudtaiee  in  the  traolijte  of  tho  Drachen- 
fels on  the  Rhine ;  also  in  the  lavas  which  devastated  the  ialand  of  Ischia,  near  Napleß,  in  1802 ; 
at  VesuTius,  where  it  may  be  obtained  iu  profusion  in  the  Valley  called  Fossa  Grande. 

In  the  U.  States,  Drthoclase  in  ccyatals  occura  in  ifßw«i  on  the  Island  Mt.  Desert,  flne  green; 
at  the  tourmallrie  looality,  Paria,  In  K  Bam-p.,  Et  the  Äcworth  beryl  locality.  In  Mass.,  at  South 
Eoyalston  and  Barre,  oitan  large  laystsls;  at  Tbree  Rivers,  in  Palmer.  In  Cniw.,  at  the  gneiss 
quarries  of  Haddam  and  the  feldspar  quarries  of  Middletown,  cryatals  a  foot  long,  and  6  or  8  m. 
tMcki  near  BradleyaviUe,  in  the  westem  part  of  Litehfield,  crystals  2-3  in.  long,  abnndant  In 
N.  York,  in  9t.  Lawrence  Co.,  at  Eoaaie,  2  m.  N.  of  Oxbow ;  the  crystals  are  white  or  bluish-white, 
and  sotnetimea  an  inch  across;  alao  8  m.  from  Potsdam,  on  the  road  to  Kerremont,  where  cryatala 
a  foot  ärough  are  said  to  iave  been  found;  and  near  DeLong'a  milla  iu  the  town  of  Hammond, 
with  apatite  and  aroon,  where  the  hxaciase  is  obtained;  in  Lewis  Co.,  orthodaae  occnrs  both 
cryataUized  and  maaaiye  in  white  Kmestone  near  Natura]  Brii^,  with  soapolite  and  apheue ;  in 
Orai^  Co.,  crystals  near  "West  Point ;  more  abnndant  and  intereating  forma  are  found  at  Boeky 
"Hjii,  iii  Warwick,  with  tonrmaline  and  zircon ;  and  at  Amity  and  EdenviUe ;  in  Saratoga  Co.,  at 
the  Greenfield  chrysoberyl  locality,  white  ti'ansluoeut  orystala,  nsn^y  coated  with  silvexy  miea, 
Iu  Fenn.,  in  erystala  at  Leipervilla,  Mineral  Hill,  Delaware  Co.,  and  W.  Bradford,  at  Poor  House 
qiiarrr,  Ohester  Co.  (cheaterlite) ;  sunstone  in  Kenaett  Township.  In  N.  Car.,  at  Waahii^stoQ 
Mine,  Davidson  Oo.,  iu  white  and  yellowiah  crystals  (aiial  41). 

Massive  orthodaae  is  abundaut  at  the  above-nueutioned  localitiea,  besidea  many  othors.  Green 
at  ML  Dsaert,  He.,  near  S.  "W.  Harbor;  at  Roclcport,  Mass.  Au  aventurino  variety,  with  br^ht 
coppery  refleetiona  in  apots,  at  Loiperville,  PennaylvanJa-  AdularJa,  at  the  Falla  of  the  Yanüc, 
near  Norwioh,  Conn.,  at  Erimfield,  Mass.,  with  ioUte,  and  at  Parsonflold,  Me. ;  and  snustone  at 
IjjTno,  OouD.  (Some  of  theae  may  be  oligoolaso.)  llaoUn,  at  Andovet,  Mass.,  and  abundantly  in 
New  Milford,  Kent,  and  Cornwall,  Ooun.,  and  in  tho  conntiea  of  Eesex  aud  Warren,  New  York ; 
elao  in  New  Garden,  Chester  Oo.,  Fa.,  abnndant.  Necronite,  at  Rc^er's  Bock,  Esse:  Co.,  and  at 
Thomson's  quarry,  near  196th  atreet,  New  York. 

For  recent  observationa  on  cryst.,  aeo  Dead.  Min.,  i. ;  Hesaenberg's  Min.  Kotiaen,  Koa.  I.,  II., 
TVt  V.;  Websky,  ZS.  G-,  XV.  67T  ;  Kokscharof,  Min.  Ruasl.,  v.  115;  F.  Sohartf.,  Abh.  d.  Seuck, 
Ges.,  vi. 

Alt. — Feldapar  may  be  altered  throagh  inflltrating  waters  carrying  moce  or  lesa  carbonic  add 
in  Bolntion  (Porohhammer,  Foumctj  Biadiof);  also  Öirough  the  adion  of  watevs  lendered  acid  by 
the  decomposition  of  sulphids  (Mitsbherlidi) ;  also  by  ordinary  waters  holding  traces  of  slkaline 
and  othei  ingredlents  in  Solution  (Biachof). 

The  presence  of  a  sulphid  of  iron,  or  a  mineral  containing  protoiyd  of  iron,  as  some  miea, 
garnet,  etc.,  is  often  the  first  occaaion  of  the  ehange,  Tlie  decomposition  of  the  mineral  with 
the  attendaut  Oxydation  of  the  iron  distributea  ferrngirtous  waters  throiigh  the  rock  (or  sulphale 
of  irou  &oni  the  altcred  aulphid),  and  thua,  by  a  disaggregating  or  deooraposüng  aetion,  preparoa 
the  way  for  other  agendoa. 
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UNISILICÄTES.  361 

Wien  the  inflltfating  watora  contain  traoeB  of  carbonic  aoiil,  the  feldapar  aeted  on  flist  loses  its 
Urne,  if  a  lime  feldapar,  bj  a  combiiiation  of  the  liine  with  thia  add ;  neit,  its  alkalles  are  eerried 
off  as  oarboiiatoa,  if  the  supply  of  carbonio  add  coatinues,  oc  otberwise  aa  eilicatea  in  Solution. 
The  ohat^  thns  going  on  ends  in  formii^  kadm  or  sorae  other  hydroua  sllieato.  The  carbonato 
of  Boda  or  potaah,  or  the  BÜIeate  of  thesa  bflisea,  aet  freo,  may  go  to  tha  formation  of  oüier  miaeraJa 
— the  produotion  of  pseudomorphie  or  metamorphio  chaoges — anl  the  auppljlng  freah  and  marin© 
watera  with  their  aaline  ingredienta. 

KaolmiB  generally  a  simpSe  hydrous  ailioate  of  alumiQa  (a«e  E4olinite),  exprasaed  by  tha  fonnula 
SlSi'+2H=Siliea46-3,  alumina  39-8,  water  13-9.  OrthoclBao  ia  ohaoging  to  it  loaes  lÄ  +  JÖi. 
Part  of  tho  sUioa  set  free  may  go  off  with  more  or  lesa  of  the  potaah,  or  may  form  opal,  quartz, 
siliceous  sinter.  Tbe  alumina  alao  is  often  in  part  comoved.  Tho  aame  esplanatioa  is  readily 
applied  to  tho  ehange  in  albite  or  othec  feldapars. 

When  thechange  is  not  earried  on  to  the  esclusion  of  Öie  prohi^yd  baaes,  eectaia  zeolitea  may 
teault^  capedally,  aa  Biadiof  atates,  when  labradorita  is  tha  fädapar  undargoing  alteration,  whieh 
speoies  he  describes  aa  giving  origiu  to  fhe  speciea  meaolite,  Masaive  uepheline  or  elieohte  ia  a 
stijl  morn  common  sonrce  of  aecJites.  AnaL  53,  by  Soheerer,  is  of  orthodase  enveloping  the 
zedlite  bergmannlte,  and  S3,  of  tha  aame  endosed  in  bergmaonile,  tbia  zeolite  having  apparenüy 
beeu  forttiad  out  of  other  portiona  of  the  orthodase. 

When  the  waters  coataJn  ttaoaa  of  a  magneaian  aalt — a  bioarbonate  or  ailicate — the  magneaia 
may  replaoe  the  lime  or  soda,  and  so  lead  to  a  ateatitic  char^o,  or  to  a  talo  when  the  alumina  is 
exduded ;  and  when  auglte  oc  hornblende  ia  preaent,  it  may  give  orlgin  lo  olilorite. 

The  aotion  of  sulphurous  aoid  tiom  voleaaie  ftimarolea  pioducea  often  a  complete  destruotion 
of  the  faldapar  and  other  minerals  preaent,  givü^  riae  to  depoaita  or  incaTistations  of  ailica,  in 
some  of  ita  varioua  forma,  and  slao  halloysite,  kaolin,  etc. 

Steatite,  talc,  chlorite,  kaolin,  lithomarge,  mioa,  laumontite,  ooour  aa  psaudomorphs  after  ortho- 
dase or  albifce ;  SEd  tin  ore  and  calcite  often  replace  theae  feldapara  by  Bome  proBeas  of  Solution 
and  snbatitution.    Labradorite  more  rarely  forma  kaolin. 

Ortboelaae  is  alao  desoribed  as  ocoiirtir^  altered  to  albite.  Thia  has  been  mentloned  as  an 
ezample  of  paramorphism,  the  two  BpeoiBS  being  diniorphoafl.  But  as  these  feldapara  ooeur 
togetber  in  tha  aame  rock,  and  muat  have  been  formed  under  Tery  aimilar  cireumstances,  we  can 
bardly  suppose  tbat  either  is  liable  to  a  chatte  liko  that  of  a  dimorpbous  Compound  to  tbe  form 
of  the  oäer. 

Artif. — ArtiScial  feldapar  has  been  obserred  in  erystala  in  furnace  acoria  at  Manafeld,  San- 
gerhaiisen,  near  laimbadi,  and  jiear  Stolbei^,  Anolyses  ;  1,  2,  Heine ;  3,  Abicb ;  4,  Bammela- 
berg: 
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15  ■36^98-21  Ramm. 

:  3  :  12.    Bnt  tbe  laat  ia  an  iron-oräiocUi^e,  the  alumina  being 

Ebsbytib.  (Wasserfreiet  Seole^t  [fr.  Pargaa]  N.  NbrdeasJc.,  Sdiw,  J.,  sxsl  417, 1821.  Anby- 
droua  Scoleeite.  Scolexerose  BeMit,  Tr,,  ii.  55, 1833.  Taj.of  Labrador  i^jiÄenAeJm,  Syst  d.Kryst, 
1 38,  1842,  Erabyit  A.  K  N'm-densk.,  FinL  Min.  129, 1858.  Kalk-Labrador  Sarrnn.,  Min.  Oh.,  SOS, 
1880.)  Monodiuic,  with  tha  angles  aearly  or  orthoolase ;  /A/=I]3°44j  0Ai-i=115''  12' and 
e.i"  48',  /Ai.ä  =  149°  55',  i-i  A*.ä=l50°  18',  /A  2-1=134°  49',  OA  3-1=99''  48'  (anglea  by  Nord^ 
witb  the  common  goniometer).  Obaerved  planes :  0-  verMcal,  1,  i-i,  f-ä ;  clinodome,  1  -i ;  homi- 
dome,  2-!.  Geavage:  Operfect;  *-i  leas  perfect.  a=6;  tastre  vitreous,  pearly  on  surfaoe  of 
deavage ;  color  white  or  grayish-white.  if.  Nordenskiöld  obtained  in  an  analysia  (1.  c)  Si  54-13, 
äl  29-23,  Ca  lB-46,  fi  1-07=99-8'?,  wMoh  affords  the  0.  ratio  1  :  3  :  6,  or  tbat  of  labradorite,  to 
wbich  epedos  it  haa  been  refetreil  by  Frankenheim  and  Eammelsbei^.  A  labradorite  withont 
alkaU  and  with  tbe  anglea  of  ortlwdaae  ia  ao  muoh  of  an  anomaJy  as  to  be  at  least  of  very  im- 
probable eiistence.  It  may  well  be  allered  orthodase  and  thereby  paeudomorpboiia.  Nordenakiöld, 
while  makii^  the  form  mimodimc  in  the  lex(,  States  tbat  he  obtained  the  angle  90°  22'  between 
tliB  two  cleavagea  with  a  reflectiTe  goniometer,  and  suggests  that  the  form  may  posaibly  he  tri- 
dinlo.  Still  tbe  other  anglea  are  so  olosely  tbose  of  orthodaae  that  thia  vicw  appears  q«ite  im- 
probable, as  he  also  must  regardit,  aincehe  does  not  adopt  it  in  the  tezt.  ItwasealiedanAjiJjWM 
scokcite  by  N.  Nordenskiöld,  beoausa  the  0.  ratio  was  that  of  sooledte  minus  the  water. 
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OSYGEH   COMPOUHDS. 


III.  SUBSILICATES. 

AERANGEMEtfT    OP    THE    SPECIEa 

A.  Oxjgen  ratio  of  bases  and  siliea  i  :  3. 

I.  OnONDEODITE  GROUP. 

819.  Chondhomte  Slg'Si'  MgsO,||(e,F)isP« 

II.  TOÜßMAlINE  GROUP.    Ehomljohedral.    Containing  borio  aeid  as  a  base. 

320.  TouBMiLEra  (:ß',  K, B)*Si'  (Bs, K, UM,  ßB)s(>2l{&, 5?)i4Sls 


B.  Oxygen  ratio  of  basea  and  siliea  3  :  3. 
I.  Containiiig  no  Ufamic  acid. 
I.  GEHLENITE  GROUP.    Tetragonal;  isomorplioua  with  the  soapoKiö  group. 

321.  Gehibnite  Öß''  +  iE)§i  aea+ißM); 

IL  ANDÄLUSITE  OEOUP.     Änisonietria     Containiag  only  aesiiuiosyda. 

323.  Andalusith  ÄlSi  (?Ü; 


3 '23.   FlBBOLlTB 

324.  Ktanite 

325.  TOPAZ 


älSi 
SlSi 
SlSi,  f 


ffllh  F  ropL  oiie-flflh  Üio  0  (5iU 

in.  BUCLASB  GROUP.    Monoclinic.    Containing  otiicr  basea  besldea  seaiiuioxyda. 
326.  EuoLiSB  (fÄHfße'+JäljSi  (ia  +  ffio+f/JAI); 


e|04Si 


321.   DiTOLITE 


Ci-B 


.iea+g^),e||e.||Si 


2.   flmtomtnjf  iitomc  acid. 
T.  GUARIHITE  GROUP.     Teteagonal. 

328.  GüÄBEHTB  (Öa  +  T!)gi,  or  (4Ca™  +  JTi^)Si 

K.  TITANITS  GROUP.    Aniaomotrio. 

829.  Tttakite  (4Öa'+|fi^8i 


SSO.   GaOTHITB 

331.  Keilhauite 

332.  Teceeffkikitb 


aea+tv^i). 


e|[o,|si 

61I6,p 
61048: 
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0.  Oxygon  ratio  of  basea  and  BÜica  2  : 1. 
1  STAUEOLITB  GROUP.     Contaicing  no  titanic  acid. 

(i-CH5,H)+i/?B)4eaäe4Si 


S33.  Staüeoutb  (S'i  f{,^B)'Si' 

ir.  SCHOELOMITE  GEOUP.     Oontaining  tita 

334.  SCHORLOMI'PB  (&\  K,  Ti')*öi- 


(A  B + ft  ÖB+  A  yB),e,!e4f 


Appendm. — HSS.  Sapphibinb,  Si,  SJ,  lag. 


In  the  Ändalusite  groap,  tlie  Bpeoies  andsluaite  and  topaa  are  appTOsimately  iaomD 
ifj.äAj-äm  the  latter  is  male  the  fundamental  priam,  then /a7=93°  11',  whileitie! 
daluaite.  Euclage,  datolite,  and  the  species  of  theTitanitegroup  are  also  isomorphou 
of /being,  severally,  115°,  115°  8',  and  113°  81';  aud  0  on  a  clmodomB:^161°  61 
159"  39'. 


319.  CHONDRODITE.  Chondrodit  [=  Silicate  of  Magce^a  and  Iron]  d'Ohsaait,  Ak.  H. 
Slockh.,  206,  isn.  CoadroditeH  Madureite,  Fluosilicata  of  Magnesia  (fr.  Sparta,  N.  J,),  S^ 
hei-l,  Am.  J.  Sei.,  y.  836,  1822.  Brucite  (fr.  K  J.  and  IST.  T.)  (hbhn,  CleaTeland's  Min.,  29B,  1832, 
Nuttall  in  Am.  J.  Sei,  t.  245,  1823.    Humite  Boom.,  Oat,  52,  1817. 

Orthorhombic.     Often  heinihedral  in  octaJiedral  planes,  prodncing  forma 
monoclinic  in  cliaracter.     /A/^Di"  26'  and  83°  34'.     Crystals  of  three 
[,  as  in  the  following  %ures. 


Humite :  Tjpe  I. 

Typel,  a:h:  c=l-4678  : 1 : 1-0805 ;_  H.,  1-5737 : 1_:  1-0805  ;  HL,  1-4154 : 
1 : 1-0805.  Obsei-yed  planes  in  Vtsuvian  crystals  asinfigs.  323  to326,  with 
also  |-J  in  type  II. ;  the  two  tinlettered  planes  on  flgs.  325,  326, 4-f ,  12-^ ; 
another  plane  in  the  same  aeries  (f.  325)  1-f.  Observed  planes  in  chondro- 
dite  as  in  fig.  327,  "with  also  0,  i-l,  2-!,  M,  f^f,  |-J.  Fig.  326  left-handed 
hemihedral,  327  right-handed  hemihedral.  Angles  in  the  different  typea 
of  humite : 
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821 

0  A  3-i=102=  48'       III 

Ö  A  1-1=125' 14^' 

0  A  3-1=103  47 

0  A  34=109  37 

/\      ■ 

/  \ 

ÖA  1-2=121  44 

(9  A  4=97  23 

m  XI 

%\., 

U  A  1-2,  bas.,  111  28 

0  A  4-i=119  47 

1       V^ 

ÖAf-2^112  24 

Ö  A  4-^=100  48 

vi 1 

^"^^J^i 

^  A  i-|,  front, =71  33 

ÖAA-2=140  15 
ÖAf£=119  17 

\  ^^  / 

n.  Ö  A  l-i=122  37 

0  A  8-2=94  35 

\\    \i 

V/ 

Ö  A  2=103  8 

0  A  4=111  15 

0  A  f-?=135  52^ 

1-^  A  l-^=109  31 

Ohondr  Qice. 

ö  A  4-5=98  13 

1-JA  1=134  23 

1.  ö  A  1-i 

=124°  16' 

0  A  2-1=108  58 

^A-f2,ov./,=136  53 

(9A1  = 

116  34 

14  A  1-i,  OY.  i-i,=115  6 

Observed  angles  with  the  common  goniometer  in  chondrodite  of  if .  Jer- 
sey (Dana):  1-i  A  1-*=112°  (for  naean  of  humite  types  112°  2');  1-*A4= 
136°;  1-iA-f  2=157'',  f  A#-2,  ov.  J,=137°,  JA  J,  adj.,=85=,  4-*  on  edge 
aboTe  it  168°;  of  Pargas  (Nordenskiöld)  1-^A  1-1=114°  37'  (in  type  U. 
above  115°  6'),  ö  A  f.i=136°  1',  0  A  2-i=109°  3'. 

Twins :  eomposition-faee  -f-*  in  type  I. ;  f -»  and  |-J  in  U. ;  i-?  in  III, ; 
the  last  Bometimes  prodncing  stellate  forme  of  six  cryetala,  eacn  hemihe- 
dral.  Cleavage  indistinet,  ÜBnally  in  imbedded  grains  or  masaes  of  a 
Bomewhat  granulär  texture. 

H,=6— 6'5,  G,=3'118— 3'24.  Lnstre  vitreons— -reainous.  Color  white, 
yellow,  pale  yellow  or  brown ;  sometimes  red,  apple-grecn,  blacfe,  gray. 
Streak  white,  or  slightly  yellowisb,  or  grayisli.  Transparent — siibtranelu- 
eent.     Fracture  subeonehoidal — nneven. 


Var. — 1.  Ordinary  chondrodiie.  In  Imbedded  crystala,  maases,  or  grama,  Bubtranslncent  or 
opaque,  more  or  less  resinous  in  lustre,  and  aurfacea  hardly  polislied;  the  crystala  BOmetimea  2 
inchca  or  more  broad,  Colors  tbe  above,  aioepting  white.  G.=3'116,  from  H.  Jersey,  TbomBon; 
3*24,  fr.  Eden,  N.  T.,  id.;  3-1Ö9,  fr.  Pinlaad,  H^dinger. 

3.  Samile.  In  small  implanted,  trauaparent  lo  tranelucent,  poliehed  glassy  crystala,  from  Ve- 
Buvins ;  (a)  type  L ;  (6)  type  II. ;  (c)  typ^  ni,  the  moat  common.  Colorleaa  to  dtcou-yellow,  honoy- 
yellow,  and  browniah.  G.=8-234)  white,  typel.;  3 'm,  yellow,  type  II. ;  8'199,  brown,  type  IIL; 
3-188,  yeilowish,  type  IH. ;  Scacchi, 

Oomp. — fitt"  Si°,  with  part  of  the  oiygen  replaced  by  fluoriue ;  ^  in  ehondrodile ;  ^  in  hu- 
mite,  type  I.,  h  'i  type  li'i  h  '■»  Ijpa  HI-,  Banira. 

Analyaes;  1,  Dr.  W.  Langstaff  (Am.  J.  Sei.,  vi.  IVi,  analysis  made  in  1811);  2,  Seybert  (Am.  J. 
Sei.,  V.  336) ;  3,  Rammelabei^  (Pog«.,  lüL  130,  and  Ist  SuppL,  38) ;  4,  W,  bisher  {Am.  J.  So., 
n.  is.  85);  5,  Thomson  (Ann.  Lyc.  W.  York,  iü.  64) ;  6-10,  BarameJsbeig  (Pogg.,  liii.  130,  IsixTi. 
413): 

gi  ])'e  Sfe  F 


Kow  Jeraey 

33' 

e- 

51- 

8-55,  B.  and  losa  2  =  SS-55  LangatalT. 

32-67 

a-33 

S4-00 

3-89,  ft  1-0,  ft  3-11  =  96-00  Seybert. 

3B-06 

3-65 

55-46 

7-60=:99-77  Ramm. 

■ ,        «             ^d 

83-35 

5-50 

6  3 -06 

7-60=99-50  W.  Piaher. 

36-00 

Pe  3-97 

64  64 

3'77,  a  1-62=99-98  Thomson. 

Palmas,  yelhvj 

38-10 

2-35 

5S-ei 

8-69-100-75Eamm. 

"      gray 

33-19 

6-75 

54-50 

S-69=1D4-13  Hamm. 

MwmUB,  type  I. 

84-80 

2-40 

60-08 

3-47=100-75  Baram. 

'■           "   II. 

33-26 

2-30 

57-92 

B-04,  ÖaO-74,  äl  1-06=100-32  Hamm 

"   III. 

36-67 

1-67 

66-33 

2-61=97-78  Ramm. 

Pyr.,  eto.— B.B.  infusible  ;  a. 

ome  varie 

iea  blacken  and  then  burn  wliite.     Fuaed  with 
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phosphoru3  in  the  opon  tube  givea  a  reaotion  for  fluorine,  Wjtli  the  fltiiea  a  reaotion  for  iron. 
Gelatiniaes  with  aräds.    Heatüd  with  aulphuric  atäd  gives  off  fluorid  of  Silicon. 

Obs.— Chottdrodite  ocoura  mosßy  in  gramiliir  limestone.  It  is  found  near  Abö,  in  the  parisi 
of  Pargaa  in  Itoland,  and  at  Aker  aad  Guisjü  in  Swedeo ;  at  Tabei^  in  Werinlandi  at  Boden  in 
Saxony ;  oa  Loch  Neea  in  ScoÜand ;  at  Acfimatovst  in.  ths  Uriü,  aloi^  with.  peroialiite ;  and  in 
the  muies  of  Schischimak  with  red  apatite.  Humite  oocurs  at  Soinma,  in  ejeeted  masses  of  a 
kiad  of  granitic  rock,  along  witi  focsterite,  biotite,  pjToxene,  masaetite,  eto. 

Abundant  in  fiie  oounties  of  Suaaex,  N.  J,,  and  Orange,  N.  Y.,  where  it  is  aBsociated  with 
spinal,  and  üooaaionally  with.  pyroiene  and  ooruudum.  In  JV!  Jersey,  atJBryam,  orange  and  straw- 
colored  chondrodite,  and  also  a  variety  nearly  blaek,  oocura  with  spinel ;  at  Sparta,  a  flne  local- 
ity  of  honey-yellow  chondrodite ;  a  mile  to  the  nottli  of  Sparta  the  best  locality  of  liiiB  mineral 
in  N.  J.  I  at  Vernon,  Locliwood,  and  Franklin.  In  ü',  riwft,  in  Orange  Co.,  in  Warwick,  Monroe, 
Comwall,  near  Greenwood  Furnace,  and  at  Two  Fonds,  and  elsewhere ;  near  Bdenville  in  fi.ne 
speoimens  on  the  land  of  Mr.  Houston;  also  aparir^ly  in  Roaaie,  ou  the  bauk  of  Laidlaw 
Lake.  In  Mass.,  at  Chebnsford,  with  scapolite.  In  Penn.,  near  Chaddaford,  in  Harv/a  qnarry, 
of  yehow  and  orange  eolora,  abundant.  In  Ccmada,  hi  limeatone  at  St.  Crosby,  St.  Jeroine,  St. 
Adöle,  Grenvüle,  elß,,  abundant. 

The  name  chondrodite  is  from  x^'^f'^i  '^  gi'am,  allnding  fo  the  granulär  atraoturs.  Bmdte  was 
eisen  by  CoL  Gibba  after  Dr.  Bruce,  editor  of  the  American.  Mineralo^cal  Journal ;  Maclvreiie  by 
Seybert,  aflar  Wm.  Maclure.  The  mineral  was  flrst  diacoTered  in  Hew  Jersey  by  Dr.  Bruce. 
Buorine  wasÜcaLdetactedinit  in  18Il,byDr.  lai^ataff  of  NewTork,  whoseaualj^ia  (No.  1)  givea 
Tery  nearly  the  correct  conatituöon  of  the  apecies.  Cleavelond,  in  the  flrat  edltlon  of  his  mineral- 
ogy  (iasued  in  1616),  at  p.  1S5,  in  a  brief  meution  of  the  uudeacribed  speeies,  apeaks  of  it  as  a 
floate,  calliog  itßtiiäe  of  luagnesia,  he  eTidently  having  had  an  imperfect  report  of  Dr.  Langstaff^ 
eiamination,  the  results  of  whioh  had  not  Üien  been  publiahed.  Dr.  Torrey  ohtained  Bimilar 
results  to  those  of  Dr.  LangstaEf  m  1818.  See  on  these  pointS  im.  J.  Sd.,  t1.  171,  1^23,  D'Ohs- 
aon  analyzed  the  mineral  in  1817  without  flnding  the  fluorine,  he  obtaining  (l,c)  Si  38-0I),  lilg 
B4'{iO,  ¥»  5-10,  Sl  1'50,  £  0'86  Sin  lir.,  s  reault  very  wide  from  the  true  oomposition.  Humite 
wäa  ahowu  to  be  identical  with  chondrodite  in  compo^tioa  by  Kammelsberg. 

On  cryat.  See  Seacchi,  Pogg-,  1351,  Ergänz.,  ii.  161,  who  identified  and  descrihed  the  three  types 
of  humite;  also  Hesaenberg,  Min.  Not.,  ü.  15;  Hordenakiad  on  chondrodite  of  Pargaa,  Pögg., 
scvt  118,    The  author  adopts  a  modifled  view  of  Scaocbi'a  ijpes,  first  brougbt  out  in  Am.  J.  ää., 

IL  xiT.  na. 

Alt.— Chondrodite  alteted  to  serpeaüne  haa  been  obserTod  at  Sparta,  M.  J.,  with  spmel  and  miea. 

320,  TOUBMAIiINE.  Early  syii,  of  precioiis  T.  Turamali,  Turmahn  (fr.  Ceylon),  Ceylon -mente, 
Garmarm,  Curlosfe  Speculationes,  etc.,  von  einem  Uebhaber,  der  Immer  Gern  Speeolirt,  Chem- 
nitz, 1101.  Pierre  do  Ooylan;  un  petit  aiman;  M.  israerv  la  fit  voir,  etc.,  Hist.  Aa  Sei.,  Paris, 
1717,  p.  8.  Aschentrecker  HoU.;  Aschenaieher  Germ.;  Ash-drawer  ffiii/J.  [ahuding  to  electri- 
ca! propcrty].  Zeolithus  Vitrena  eleetricua,  Tourmalin,  itinmann,  Ak.  H.  Stockh.,  176G; 
w.  Barn,  Lithoph.,  i.  41,  l'i72,  Boras  eleotricas  Linn.,  Syst,  96,  1768.  Tourmaline  Garnet  JUül, 
Foss.,  148,  1711.    Tourmaline  ffi™.,  Mia,  i.  271,  1794. 

Early  syu.  of  opa^ue  f.  Sehurl  pt.  a-itei-,  1595;  Schiri  pt.  Brüahinann,  1727  [aee  p.  206]. 
Skiörl  pt,  Oorneus  crystallisatus  pt.,  Wall.,  130,  1147.  Baaaltea  oyst  pt,  Skörl-Oiystall  pt, 
GrimoL,  70,  1758.  Sohörl,  Staugenaohörl,  Germ. ;  Shorl,  Shirt,  Cookie,  Engl.  Borai  Basaltes 
Uwt.,  Syst,,  95,  1768,  Baafjtea  cryat^aatna  v.  Born,  IJthoph.,  L  34,  1112,  ü  95,  1115.  Shorl 
Ktno.,  Min.,  i  265,  1794. 

Syn.from  Mnio»  of  T.  and  3.  in  tme  speciea,  Tourmaline  on  Basalte  transparent =Schorl, 
de  Lisle,  Crist,  266,  with  üg.  oryst,  (and  proofs  of  ident,  of  T,  &  S,),  1772.  Sohorl  transpa- 
rent rhomboidal  dit  Tourmaline  et  Peridot=S3horl,  de  Lisle,  Criat,  it.  344,  with  ßgs,,  1783. 
Sohörl,  StangeniSchörl'(iudL  var.  (1)  Schwarzer  S.,  (3)BlektrisoherS,=:Turnjalin||  Ws™,,  Oronst., 
169, 1780;  Bergm.  J,,  L  374,  1789;  Jameson,  Min,,  1816.    Tourmaline  S.,  Tc,  iii.  1801. 

For.  Mrod.  as  Sp.  Rubellite  {ft.  Siboria)  Kirvi.,  Min,,  i.  288,  n94=Daourito  Ddamdh,, 
T,  T.,  ü.  303,  n91=Siberite  VSermiwi,  J.  de  l'Ecole  Polytechn.,  i.  433=Tourma]ine  apyre  K, 
iv.  ieoi:=Apyrit  Eairniu,  Handb,,  642, 181B.  Indlcolite  and  Aphrizite  (fr,  Norway)  i^Anäa-aäa, 
J.  de  Phya.,  li.  243,  1800,  Soheter'a  J.,  iv.  39,  180O.  Taltalite  Jhimyka,  Min^  IS9,  1860=Cohre 
negro  estrellado  de  Tantal  (Ataeama). 

Var.  introd.  as  Subsp.     Achroit  (fr.  Elba)  Eerm.,  J.  pr.  Ch,,  sxxv.  233,  1845. 


.ccy  Google 


Ehombohedral.    ÄA_ffi=103°,  0  A  Ii==134:°  9' ;  «:^0-8952Ö.    Observed 
planes :  rhombohedrone,  ^,  1  (B),  |,  i,  |,  5,  i^%  -2,  -J,  -4,  -|,  -i  ;  scale- 


^=^ 

>. 

Aj/^^k 

XA  ^ 

/^ 

-      f          i2 

1 

M 

% 

>> 

St.  Lawreuoe  Co.,  N.T. 


Gouverneur,  N.  Y. 


hedrona,  ^'',  ^\  ^°,  1^,  1°,  ^',  -|°  (the  last  replaciiie  anele  between  — |,  J,  and 
J°) ;  prisms,  T,  i-2,  «-^,  «-|-.  Tlsiially  hemihedral,  being  ofton  unlike  at  the 
oppositß  extremities,  or  bemimorphic,  and  tbe  priems  often  tnangolar. 
Cleavage :  Ü,  -J,  and  *-2,  difficiilt.  Sometimes  massive  compact ;  also  co- 
lurnnar,  coaree  or  fine,  parallel  or  dirergeat. 
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0  A  J=165°  31'  l  A  ^=154°  59'  *-2  A  ^'=130°  55' 

0  A  1=152  40  ^  A  1=133  8  i2  A  11=136  41 

0  A  f =129  21  i-2  A  i=113  28  {-2  A  r=14r  51 

0  A  2=115  i9  «-2  A  Ä=128  30  *-2  A  «-}=160  54 

ÖA  1=111  9  «:-2aV=155  14  *-2A*-|=166  6 

0  A  Y=99  58  *-2  A  |'=142  36  4-3  A  1=150. 

H,=7— 7'S.  G.=2-94— 3-3.  Luatre  vitreous.  Color  black,  brownish- 
blaek,  bluish-black,  most  common ;  blue,  green,  red,  and  sometimes  of  rieh 
shad^ ;  rarely  white  or  colorless ;  some  specimens  red  intemally  and  green 
externally ;  and  others  red  at  one  extremity,  and  gi'een,  blue,  or  black  at 
the  other.  Dichroic ;  some,  yellowish-brown  axiallj,  asparagus-green  trans- 
versely  ;  dark  browniah-violet  axially,  greenish-blue  transveraely  ;  purple 
axially,  bluish  transveraely ;  etc.  Streak  uncolored,  Transparent — opaque ; 
greater  traneparency  acrosa  the  priam  tlian  in  the  line  of  the  axis.  Frac- 
ture  aubcouchoidal — uneven.     Brittle.     Pyroelectric. 


Var. — 1.  Ordina/ry.  In  ciyatals.  (a)  Jtu5«?ii(e ;  Clie  red  sometimes  tranaparant ;  tho  Siberian. 
ia  raoaUy  violet-red,  the  BtaEiliao  rose-reä ;  tliat  of  ChesterftsM  and  Goahen,  Maaa.,  p^e  rose-red 
and  opaque ;  that  of  Paris,  Me.,  fne  rubj-red  and  transparent,  (b)  IndicoUle ;  tlie  blu«,  either 
pale  or  blmah-blaot ;  uamed  from  the  iadigo-blue  oolor.  (c)  Brasälüm  SwppMre  (in  jewelry); 
Berlin-blua  and  transparent;  iß)  BrimliomEmeToid,  ChTysolile{oiFeridoi)ofBraaU;  green  and  trans- 
parent, (e)  Fmdol  of  Ceylon;  honej-yellow,  (/)  Achroile;  colorleaa  tourmalma,  Trom  Elba. 
lg)  ^ipftmiie ;  black  tourmaline,  from  Krageröe,M'orway.  (Ä)  ö>/«nnMwandWa<*,' ooarseeolumnar. 
Beaoml^lea  somewhat  hornblende,  but  has  a  more  resinous  fracture,  and  ia  without  diatinot  cleav- 
age  or  anything  liko  a  äbroua  appearance  in  the  textnre. 

Kupffor  found  the  angle  4^  a  ^  in  the  green  tourmalina  of  St  Gothard  1 33°  8' ;  in  the  black  of 
Siboria,  133°  13';  in  the  red  of  Siberia,  1SS°  a';  giving  134°  6',  134°  3',  and  133°  SH'  for  OAJ. 
Brooke  found  for  the  angle  Ol\\  in  a  white  cryatal,  134°  T  ;  green,  184°  i'  24" ;  clear  browu, 
133°  56';  red,  133°  48';  blaok,  133°  4T  12". 

The  varleties  in  compoaition  and  the  sabdiyisiona  Bu^ested  thereby  are  giren  below. 

Comp. — 0.  ratio  for  tjases  (the  boric  acld  hero  iucluded)  and  silica  4  ;  3  (Ramm.) ;  whence  (ß', 
E,  Bj^äi*.  The  0.  ratio  for  the  protoiyda,  aesquioCT-ds,  and  boric  add  (B,  B,  B)  varies  greaUy; 
groupl.  (see  beyond}  affording  n3ostly4  :  12  :  4;  11.,  4  :  IB  :  6;  HL,  4  :  21  ;  6,  4  :  24  :  1,  etc.; 
IV.,  4  :40  :  12,4  :  36  :  11,  etc.;  V.,  1  :  48  :  18,  4  :  56  :  12, etc.  The  apeolal formula  for  group I. 
wonIdconaequeaUybe(lt')"Si°+3fi''Si'-l-E'Si''or{|ft'  +  ifi+iB)"Si*;  for  analysis 23  in  gronp 
V.  (H')*Si'  +  i4ß'8i'+3B'Si°or(iSS°+iSS-(-AB)'*Si',  and  theae  (esolading  analysia  28)  ara 
the  extreme  variations. 

A.  Mitscherlich,  by  a  oew  method  of  analysia  {J.  pr.  Oh.,  Isisvi.  1\  ohtained  the  iron  aa  prot- 
oiydin  several  triala,  flndir^  le-üß  aoA  lÖ'SOin  thatof  Bovey  TrBcey(No.  13,  beyond);  B-G9  and 
5-66  in  that  of  St  GothariJ  (Wo.  3);  It'U  and  17-29  m  thatof  Sonnen  borg  (No.  15);  7-54,  7'65, 
aad  Vhl  in  that  of  Sarapulak  near  Marsinsk  {So.  11);  and  6-74  in  that  of  Brazil  (Ko.  21).  But 
Scheerer  takes  tho  gronnd  that  Mitseheriioh's  method  of  aualyaia  ia  lesa  satiafactoiy  than  others, 
and  the  subjeot  is  still  in  douht.  Mitseherlioh's  determinatlons,  introducad  iato  Rammelsberg's 
aualysaa  as  done  by  hlmseli;  afforded,  in  the  14  oaaea  which  he  inveatigated,  the  foUowIng  for 
the  oxygen  of  B+fi+B,  that  of  the  Si  being  8  :  L,  Iron-magne^a  iourmaSme — 3'90  {No.  7); 
4']0(No.8);  4'09(No.9);  4-01  (ft.  HsTredal);  4-15  (fr.  ßamfoase);  4-11  (No.  10,Haddam);  4-12 
(So.  11,  Haddam);  4-21  (No.  12,  ünity,  Me.);  II.,  Iron  toarmaiim—ivS  (No.  18);  4-32  (Ho. 
14);  4-U9  (No.  15);  4-23  (fr.  Saar);  4-12  (fr.  Langenbielau) ;  3-99  (Ha  16).  The  reaulta  leave 
little  qaestioa  aa  to  the  normal  ratio  for  the  apeoiea  being  4  :  S. 

Anälyaea;  1-28,  ßammeUberg  (Pc^g.,  Ins,  409,  Ixxsi.  1]  arranged  aa  follows: 
I.  Magnesia  loarmaiine,  G.=8— 3'(J7,  mean  3'05. 
II.  Jron-magneaia  iowmaime,  G.=S'(I5— 8'ä,  mean  S'll. 

III.  Iron  toti/rmalitte,  G.=3"13— 3"25. 

IV.  Iron-moiagimese-Wiia  lourmalme,  G.  =  2-94— 3'11,  mean  8'033. 
V.  Lithia  Iowrmalme,  G-.=3 — 3'1,  mean  3-041. 

Anal  27-29,  Gmslin  (Sohw.  J.,  299,  iutül  614,  Pogg.,  is.  l7a);  30,  TJlei  (J.  pr.  Ch.,  xcvL 
37);  31,  0.  W.O.  Fuchs  (Jahrb.  Mm.  1862,  800);  32,  34,35,  37,  38,  Gmelin  (l  c.) :  38,  36,  89,40, 
Hermann  (J.  pr.  Gh.,  xiXT.  232): 
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Si        6      '&!         Ma      äg    :&a     £:     Li  igD. 

87.  Hed,  Roaena        -la-lS  5>74  36-48      632  Öal-20   2*41  2'04  r31=91-B8  Gmelin. 

38.  "     Perm  39-Sl  4-18  44-0O       5-02 1-39  2-52  l-58=S';-66  Gmelia. 

39.  Achroüe.  Elba       42'89  6'34  44  09  H  iV27       0-45  312    2'19 ,  ö  1-66=100  H. 

10  6  65  4U'29  "  2-30      9-16  1-83   —  3-Ü2  — =100  Herniann. 


Piaani  has  eüamiiied  a  specimea  of  tnie  taltalite  (Am.  3.  Sd.,  II.  xlüL  407^,  and  shown  that  it  ia 
toiirmaline  with  ozyd  of  eoppor  and  otlier  iropurities.  Domeyko  msde  it  a  ailicata  of  copper 
(1.  c,  and  Porbea,  PhiL  Mag.,  IV.  xzy.  111).  Ulex's  speiämen  (anal.  SO)  -was  procured  from  a 
eargo  of  coppet  ores  landod  at  Hamburg,  and  identified  as  taltalite  by  its  oharactOTB. 

Pyr^  etc I,,  fuse  rather  easily  to  a  white  blebby  glass  or  slagj  II.,  fiise  with  a  stiongheatto 

a  blebby  alag  or  enamei,  eiiher  white,  gi-eeniah,  or  brownish ;  HL,  fiiae  with  difEcuIty,  or,  inBome, 
only  ou  tha  edgea,  to  a  browuisti,  brownish-red,  gray,  or  blaok  slag ;  IV".,  fuse  ou  the  adges,  and 
ofton  with  great  dilSculty,  to  a  jeDowish,  grayish,  bluiali,  or  whitiah  slag  or  enamal,  and  aome 
ara  infusible  ;  V,,  iofuBible,  bnt  beeoming  white  or  paler,  soraetimes,  as  the  Paria  (Me.)  rabellit«, 
affording  a  fine  enamei  oa  the  edgea  (Hamm.).  With  the  fluxes  mauy  variaties  ^ve  reaetions  for  iron 
and  manganese.  Pused  with  a  mixture  of biaulpbate  of  potash  and  fluor-spar  giveB  a  strong  leactioa 
for  borie  add.  By  hoat  alone  tourmahne  loaea  weight  ftom  the  evolation  oi  fluorid  of  BÜieon  tuid 
perhaps  also  fluorid  of  boron ;  and  only  after  previous  ägnition  ia  the  mineral  completely  decom- 
posed  by  fluohyclrio  acid.  Not  deeompoeed  by  adcls  (Ramm.).  After  fusion  pedfedjy  deeompoaed 
by  sulphuric  acid  (v.  Kobell). 

Obs. — Tourmaline  is  nsuc^y  foitad  in  granite,  gneiaa,  syenito,  mica,  chloriüc  or  talcose  schiat, 
dolomite,  granulär  limeatone,  and  sometimea  in  sandstone  Jiear  dykes  of  igneoua  rocka.  The  -/ari- 
ety  in  granulär  limestone  or  dolomite  ia  eommonlj  brown. 

Foreign  loealitiea  are  mentioned  aboTe.  Small  briUiant  blaok  cryatala  in  decomposed  feld- 
apar,  at  Sonnenberg  in  the  Harz,  are  called  a^hri^le.  Rnbellite  and  green  teurmaline  oocur  near 
Katherinenbui^  in  Siberia ;  pioi  orystflls  ace  found  at  Elba.  Pale  yallowiah-brown  eryatals  in 
talo  at  Wiodisdi  Kappell  in  Cariuthia ;  green  at  Airolo,  Switzerland ;  -white  apeoimens  I  aehroHe) 
oome  from  üt,  Gothard,  Siberia,  and  Elba.  A  spedmen,  formeriy  in  the  Grand  Duke's  colleclion 
ot  Plorence,  meaauring  II  inchea  aqiiare,  containa  4  ereut  green  tourmalines  and  1  proatrate,  2,  i, 
and  2Jinelies  long,  andf  1«  l  inoh  thick. 

In  Great  Britein,  fine  hlack  cvyatals  have  been  obtained  near  BoTey  Tracey  in  Devon ;  also 
found  in  Ootuwall  at  diiferent  loealitiea ;  groen  near  Dartmoor  in  Devon ;  blaii  near  Aberdeen 
in  Scotland,  and  elsewliere ;  dark  brown  at  Dalkey  in  Co.  Dublin,  Ireland ;  green  near  Dunfanaghy, 
Co.  Donegal :  green  and  red  at  Oi  niountain,  near  Sligo. 

In  the  U.  Statea,  in  Maine  at  Faria  and  Hebron,  magniüeent  red  and  green  tourmaJinea 
with  lepidolite,  etc.,  some  cryatalB  over  an  inch  in  diameter,  transparent,  ruby-red  witbin,  sur- 
roundedby  green,  or  red  at  one  extremity  and  green  at  the  other;  alao  blue  and  pinb  varietiea; 
at  Albany,  green  and  black ;  at  Streaked  Mtn.,  hlack.  In  Mass.,  at  Cheaterfield,  red,  green,  and 
blue,  in  a  granite  veiii  with  albite,  uranite,  and  microlite,  the  oiyatsla  small  and  curved,  nearly 
opaque,  and  fragile,  the  green  eriratals  offen  with  distinct  priama  of  red  color  ineide,  eapecially  -when 
in  amoky  quartz ;  at  Ooahen,  ainülar,  the  blue  in  grealer  porfeotran ;  at  Korwich,  Kew  Batntree, 
and  Carlisle,  good  hlack  cryatala.  In  N'.  Harn^^  Alstead,  Grafion,  Sullivan,  Acworth,  and  Saddle- 
batk  Mt  ;  at  Orford,  large  browniah-black  orystala  abundant  in  ateatite.  In  VermoJO,  at  Brattle- 
boro,  black.  In  Coan.,  at  Monroe,  perfeot  dark  brown  ciy^tals  in  miea-Blate  near  Iflne's  miiie, 
aomctimea  two  inchea  in  length  and  breadth ;  at  Hadi^m,  interesting  blaoli  ciystals  In  mica 
slate  with  anthophyllite,  alao  in  granite  witli  ioh'te,  and  eügo  at  the  gneiss  quarries,  oa  the  eaat 
aide  of  the  rivar.  In  N.  Yorh,  near  Gouverneur,  light  and  dark  brown  ciratala,  often  highly  modi- 
Qed,  -niüi  apatlte  and  scapolite  in  granulär  limestune  (f.  SSS,  339) ;  at  Canton ;  in  simple  prisms 
in  the  aame  took  near  Port  Henry,  ßseei  Co.;  at  Sobrooa,  with  ehondrodite  and  seapolite; 
at  Crown  Point,  one  müe  aouth  of  Yillage,  fine  brown  crystals ;  at  the  ohiysoberyl  locality  near 
Saratoga,  N.  Y.,  black ;  at  Alexandria,  Jefi"ersou  Co. ;  at  Kingabridge,  brown,  yellowiah  or 
reddish-bi-own  oryatajs  in  dolomite ;  near  Bdenvillc,  gray  or  bluish-gray  and  green  in  three- 
aided  priama  ocour ;  ehort  black  orystala  in  the  same  -vidnity,  and  at  Bocky  Hill,  sometimea  S 
inches  in  diameter;  a  mile  Bonthwest  of  Amity,  yeHow  and  cinuamou-oolored  crystals  with  apinel 
In  oaldle  ;  also  near  the  same  village  a  dove-brown  variety  with  hornblende  and  rutile  in  granu- 
lär lünestone.  In  N.  Jersey,  at  PranJtlin,  Hamburg,  and  Newton,  black  and  brown  crystals  in 
limeatone,  with  spineL  In  Fem^  at  Newlin,  ehester  Co. ;  at  London  Grovo  and  near  ünionville, 
of  a  iight  yellow  or  browniah-yeHow  (f.  458),  in  limestone,  and  raraly  white ;  at  Parkaburg,  ehes- 
ter Co ;  in  Delaware  Co.,  at  Aaton ;  at  Oheater,  ilne  black ;  Middletown,  bladt ;  Marple,  of  a  green 
color  in  talc ;  oppoaite  New  Hope,  Buck'a  Co. ;  in  New  Garden  township,  ehester  Co.,  in  lime- 
atone, light  brown  to  yellow  and  aometiiaea  transparent  j  near  New  Hope  on  the  Delaware,  laige 
black  cryatala,  in  wMoh  Üie  prismatic  faoes  are  sometimes  almost  obsolete.  In  S.  Cor.,  in  Cheo- 
woe  valiey.    In  Georgia,  Haberaham  Co.     In  Oaiiforma,  black  crystals,  6-8  in.  in  diameter,  ic 
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ftldspar  Toins,  in  the  mountainB  between  Saa  Diego  and  tlie  Colorado  desert,  borderiüg  the  ele- 
vated Valley  of  San  Felipe. 

In  Comäa,  auperb  greenieh-yellow  crystola,  1  ineh  through,  in  limeBtone  at  G.  Oalumet  Id.: 
amber-oolored  at  Fitaroy,  C.  W. ;  trauBparent-brown  (f.  336)  at  Hunlerstown,  0.  E.,  with  idourasa 
nnd  ganiet ;  blacl:  ftt  Batturst  and  Elrasley,  C.  W.,  and  8t.  Jerome,  0.  K. 

The  name  ftHTnoüii,  from  TuromuM  m  Öngalese,  was  introduced  iiito  Holland  in  ITOS,  with  a 
lot  of  geaiB  from  Oayloii.  The  propecty  of  attracüng  the  ashasof  hurnt  peat,  after  Motion,  !ed  to 
its  beiug  very  soon  named  in  Holland  Asckentre(&r,  or  ash-ä/tawer.  In  llll,  Lemevj,  in  his 
Merooir  in  the  Hist.  de  l'Aoad.  des  Bd.,  France,  referred  the  attradäon  to  raagnetism;  and  in 
1766  to  1762,  appeared  the  several  Memoirs  of  .^pinus  (published  in  the  Mem.  Acad.  Beriin,  vol. 
säi,  and  at  St.  Petersburg)  on  the  äecinaü  properläes  of  tourmdine.  The  name  iomwfrfiuö  was 
slow  of  introduction  iul«  mineralogical  treatiaea.  The  first  speciraens  from  Ceylon  ivere  out  gems, 
so  thal  the  common  oharacteristiea  of  t^vinaalioe  and  schotl  were  not  appa.rent.  Linnajus,  in  his 
Syst  Nftt.,  1J68,  auggestB  the  relation  between  them,  but  de  Lisle  was  the  firat  to  describe  Cey- 
lon ctystals,  and  bring  the  two  minerals  into  one  Bpecies.  On  the  name  sdioH,  see  pagea  204  to 
206.  Long  after  the  union  of  tourmalino  and  schorl,  the  apedes  continued  to  bear  the  latter  of 
these  namoa;  and  evcn  in  1816,  Jameson,  in  his  System  of  Mjneralogy,  ret^s  achorl  as  the 
name  of  the  apecies,  with  caminon  sclwrl  and  toarmaiine  or  precious  schorl  as  two  subspecies. 

Alt. — Tourmalino  oceure  altered  to  mioa,  ehlorite,  oookeite,  steatite.  The  mica  is  lepidcJite,  a 
spedes  wbich  ia  related  incompoaition  lo  aome  tourmaline,  and  ia  a  fl^quent  aasodate  of  the  red  snd 
green  varieties.  It  sppearä  to  talie  place  throngh  the  addition  of  albalies.  Some  rubellitea  and 
green  tounnaliaea  at  Chesterüeld  are  hollow,  evidently  from  decomposition  and  remoyal  of  tho 
interior ;  and  m  the  cavities  are  oooaeionally  obaorrol  small  eryatals  of  yellow  uranile  (Tesche- 
mocher). 

Zbuzitb,  Thomson  (Ann.  Phil,  iv.  289, 1814)wasfounäinl814inacicnlarinterwoTencryBtals  El 
Huel  Unity,  Comwall ;  color  brown,  alightly  greonish  ifi  aome  lights ;  G-.=3'051;  H.=;4*35;  prisms 
Btated  to  be  flat  reotangular.  Thomaon'a  analyaia  afforded  Si  33'48,  Äl  31-85,  f'e  36-01,  Ca  ä-46, 
fi  a'2S=:98-07.  B.B.  becomea  seoriaceouH  at  the  edgea.  Loses  over  5  p.  c.  -when  heated  in  a 
glaaa  tube.  Greg  suppoeea  tliat  this  loss  may  hara  bean  of  boric  acid  instead  of  water,  and  that 
Üiemineral  is  a  farriferous  tourmaline  (Phü.  Mag.,  IV.  i.  118). 

321.  GEHLBNITE:.     Oehlonit  Fui^,  Sehw.  J.,  xv.   377,  1815.      Stylobat  Breilh.,   Leonh. 
Taschenb.,  x.  600,  1816,  Hoffm.  Min.,  iy.  b,  109,  1817. 

Tetragonal ;  near  meionite  in  form  (p.  318).  0  A  l-^^löS"  12' ;  a~ 
0-400.  Observed  planes ;  0 ;  vertical,  ir-i,  i-3 ;  oetahedral,  1,  ^,  2,  -J-i, 
Descl.  ÖA1^150°30',  Ö  A  2^131°28',  6>Af=14r  7',  Ö  A  J-i=136''58' 
(135°— 136°  oba.),  Crjetals  UBViallyshortBC(iiareprisras,soinetiiiies  tabular. 
Cleavage  :  0  imperfect ;  i-i  m  traces. 

H.=5'5— 6.  Q-.=2-9— 3'067.  Lusi^re  reeinoua,  inelining  to  vitreona. 
Color  diiferent  ßhades  of  grayish-green  to  liver-brown  ;  none  brighfc.  Faintly 
Bubtranslucent — opaque-  Fraeture  uneven — splinterj.  Streak  white — 
grajish-white.     Double  refraction  feeble ;  axia  negative. 

Comp. — 0.  ratio  forÖ,S^Si=l:  I;  J-,  or3  ;  2  between  basea  and  silica,  aa  in  andaluaite.  Formula 
(■iß'  +  ^K)§i=,  ifÄltoS'e=5:l,aiica29-9,aluminaai-5,  aeaquloiydofiron6-6,  lirae42-0  =  10U. 
Analysea:  1,  Fuchs  (Sohw.,  zv.  377);  3,  Tliomson  (Mio.,  i,  281);  3,  t.  Kohell  (Kastn.  Arch..  iv. 
313);  4,  Damoiir(Ann.  Cli.  PhyH.,111.  x.  66);  B,  6,  Kühn  {Ann.  Cb.  Pharm.,  lii.  311);  1,  Kam- 
tnelsberg  (ad  Suppl,  47) ; 

Si         Äl        ffe       *e      Sig       Ca       S 

1.  fassa     29-6*     24-80  6-86  36-30     3-30=99-60  FiidiS. 

2,  "        29-13     26-OB     4-85     37-38    4-64=100-45  Thomaon. 

8.       "         31-0       21-4 4-4       3-4       37'4       2  0=99-6  KobeU. 

4.  "        31-60     19-80    6-97     2-.;0     38-11     1-53,  Sa  0-33=99-64  Damour. 

5.  "        30-47     17-79     7-30 3-99    36-S7     8-62=99-14  Kühn. 

6.  "         29-S8     19-00      7-25      1-41     S6-Ö5     B-fl5=99-28  Kühn. 

7.  "        29-78    22-02    3-22    1'73    S-88     3'!-90,  tt  and  loaa  1-28,  Mn  0-19  Hamm. 
Kammelaherg  haa  olearad  up  in  part  the  discrepanciea  in  tho  analyaoa  by  diapovering  that  tbe 

minera!  containa  both  sesquioxgd  and  pro/oxyd  of  iron.  The  oiygen  ratio  from  Ma  analyaes  ia 
3-4:3:  4-1,  for  whioh  he  snbatitutea  3:3:  4^1  :  1  :  J. 
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Pyr.,  etc.— B.B.  tliia  aplintera  fuse  with  difficulty  (F.=6-7,  v.  Kobell) 
Ijorax  fiisea  elowly  to  a  glasa  colored  by  iron.  Gelatinizes  witli  muriatio 
eontamiag  both  protoijd  and  sesquiosyd  of  iran. 

Obs. — Oehlenite  ia  found.  only  at  Mount  Monzoni,  in  tbe  Paasa  Valley,  i 
cryatals,  mrested  by  oalcite. 

Named  by  Fuchs  aJter  bis  oolleague,  GeMen. 

Alt. — Gehleoite  ooours  altereä  to  ateatite.  A  partially  altered  apecime 
31'ä2,  Sl  23-79,  je  9-43,  Sig  i'Bi,  Ca  S1'I3,  ign.  I'a8=10009,  witb  Bome  t 

Artii. — Hot  unftequoct  among  fumaca  aeoria,  ia  thin  Square  tablea, 
cleavage  parallel  to  the  lateral  plaoes  of  a  aquare  priam.    HaB' 
Oldbury  in  Eoglaad,  aad  at  Hokhatiseii  lu  Hassia. 
1846,  Am.  J.  Sei.,  IL  t.  128) ;   2,  Bunsen  :, 


-aided  priB' 

obseivad  at  Dawea' 

(ßep.   Brit. 


of  lime. 
HB,  with 
furuace, 
Assoc, 


£1 


fe    Jln  % 
0-27  0-07  2-79  4 
2fil  fi'57  1 


5a      Sa      6   Ca  S  Ca  S 

1-12    0'e4  0-26  3-38=100-09  Perey. 

■35   1130  3'05 =99'97  Bunaen. 


322.  AUDALUSITE.  Spatt  adamautin  d'un  rouge  violet  (fr.  Forez)  Boum.,  J.  de  Phys,, 
sixiT.  45S,  1789.  Feldspatb  du  Forea  O^yton,  Ann.  Ch.,  i.  190,  1789.  Andalouaite  (fr.  Span 
and  Forez)  Dda/itieth.,  J.  de  Phya.,  slvi.  3BG,  1798,  Andalasite.  Feldapath  apyre  H.,  It.,  iv. 
1801.  Micaphilit,  Mioafilit  (fr.  L'jLnierwiQke!)  Branner  Moll'a  Ann  B  H  iü  294,  1804  Bfem 
i.  51,  180S;  MioajJiyJlit,  Ina  o-ihog  fetanzat  ffr  Bavana  at  ''tuszen  near  Bodenmis  aod 
Herzogau)  Flurl,  GeMrgR-Form  Cliurpfalzba  er  s  hen  Staaten  'i  18  6  Hartspat  Wern 
Macle  hyalina  Cordier. 

Silei  niger  cum  cruce  caud  da  Dar  nn  e  u  we  bb  Ereutz  Ge^m^  Foas  45  156  Lap  s 
cnicifer  (&.  Compoatella)  quem  H  apam  Tocat  p  uc  atum,  Mercai  Metal  otheoa  '\  t  cana  1Z1 
1617.  Piorresde  Macles  (fr.  ä)Edbm  N  deäa  «ur  k  Format  d  Foea  08  1151  (withfig) 
Spaaiah  Sbirl,  Oroaa-Stone,  Rül,  loaa,,  152,  1771.  Pierre  de  Croii,  Macle  baaaltique,  Schorl  en 
prismeB — doul  les  angles  obtus  Bout  de  95°,  de  IMe,  CriaL,  1772,  ii.  440, 1783.  Crucito  De^o- 
rMlh.,  T.  T.,  ii.  292,  1797.  Cüiflstolitii  KareL,  Tab.,  28,  73,  1800,  Chiaatoiite.  Maole  K,  Tr.,  üi. 
1801.  Hohlspath  Wem.,  1803,  ludwig's  Werii.,  210,  1804.  Oliiast.  ident,  with  Andal,  Sera- 
lio/räi,  Moll'a  Efem.,  iii,  32,  1807,  Beud.,  Tr.,  863,  1824, 

Orthorhombic.     jA  7=90°  48',  ÖA 1-1=  144°  32';  «:  J:  c=0-7124t :  1 : 
1-01405.     Observed    planes  :    O ; 

vertical,  I,  «-«,  i-\,  i-2,  *-ä ;  domee,  _  _ 

1-i,  14 ;  octaliedral,  1,  3-2.  OaI 
=90°,  0  A  l-i=144°  55',  i-i  A  i-2 
=137°  30',  l-?Al-i~109°  4', 
1-iA  14=109"  50'.  Cleavage:  / 
perfeet  in  cryatals  from  Brazil  ;  i-l 
less  perfeet ;  i-i  in  traces.  llas- 
sive,  imperfectly  eolumnar,  some- 
times  raaiated,  and  granulär. 

H.=7'5 ;  in  sonie  opa£[ue  kinds 
3  —  6.     G.=3-05— 3-35,   mostly 

3'1— 3'3.  Lusti-e  vitreous;  of'ten  weak.  Color  whitiali, 
red,  vjolet,  peai'l-gi-ay,  reddish-brown,  olive-green.  Streak  uncolored. 
Transparent  to  opaque,  nsually  substranslueent,  Fracture  nneven,  sub- 
conctoidal.  Double  refraetion  etrong ;  optic-axial  plane  i-l ;  angle  very 
large,  over  80° ;  bisectrix  negative,  normal  to  0. 

Var. — 1.   Ordmwry.    H,=7*5  on  täie  basal  face,  if  not  elaewhere,    For  sp,  gr,  see  balow. 
2.  ühianloUie  (macle).   Stout  eryatals  havii^  the  axis  and  ang\ea  of  a  difierent  color  from  the  lest, 
owing  lo  a  regulär  arrEngpmeut  of  impuritiea  through  tUe  interior,  and  hence  exhibiting  a  oolored 


e-red,  fleeh- 
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cross,  or  a  tessekted  appearance  i. 

degree  of  impurity.    Tho  following  flgures  sbow  aectii 

Jackson  iu  J.  Soc  tT.  Hist.,  Eost.,  i,  55 ;  figa.  a  aad  b  sie  from  oppoiit 

crystals ;  so  also  c  and  d;  e  and /;  A  appeara  to  be  a  twin  er jstal 


HEIHHBIHEH 


P^.  343  showa  the 


of  llie  wliitp  and  black  porüona  yary  much.     Eemhirdi  ahowed  in  1S(      (1  c )  tljit  the  central 
colvimn  somttJmeB  wideaed  from  the  middie  toward  eaoh  end. 

The  name  made  is  from  the  Latin  wacufo,  a  spol,  and,  as  Rohien  observes,  it  alludes  to  the 
use  of  the  "maede"  inheraldry,  inwhichthewords%iüfleaaCTi«feiifeüsnse,or  arhonabmithopen 
centre  (1.  c,  1751,  in  de  Lisle,  Orist),     Chiastolite  is  from  cki,  the  G-reelc  nama  for  the  letter  X 

Comp.— 0.  ratio  for  B,§i=3iai  älSi=ailica  36'3,  alumlna  63-2=100,  with  httle,  if  any, 
seBquioxyd  of  iron  replacing  the  alnmioai.  Analyaea ;  1,  Bucholz  (Moll's  Efem,  iv  190),  2, 
liionMon  (Min.,  i,  2S2);  3,  Bansen  (Pogg^  slrii.  186);  4,  A.  Brdmann  (Jahreab,  yiiv  311),  B 
Roth  (ZS.  Q.,  vli.  15) ;  e-8,  Hubert  (Jahrb.  G.  Raiohs-,  L  350,  868) ;  9,  Keralfln  (J  pr  Oh  ,  xssTli. 
163);  10-12,  Pfingsten &B.B.  ßchm!d{P<^g.,  xcvii,  113);  13, Svanbei^  (Jahresb ,  ssiii.  279} 
14,  16,  Jeremejef  (Terh.  Min.  Gea.  St  Pet-,  1863,  140,145);  16,  Arppe  (Act,  Soc.  Fenn ,  v  18671, 
17,  Damom-(Ann.  d.  M.,  V.  iv.  63);  18,  Bunaen  (1.  e.) ;  19,  Jaekaon  {J.  K  Hist  Boston,  i  55),  2 
Eenou(Eipl.  8d.  del'Algerie,  1848,  S8) ;  21,  Jerofejef  (Verh.  Min.  Ges.  8t.  Pet.,  136^,  141) 


§i       Sl 

Heraogau  30-5     60'S 

Tyroi  35'SO  60-20  t 

"    Lisens  40-lT  BS-ea 

"         "  39-99  58'6I) 

"        "  Fsead.  SS-1i  69-6S 

"     langtauf V.  39-2i  6949 

"        "  Pseud.  36-66  60-00 

Krumbaoh,  Fseud.  31-63  59-14 

MuDzig  31-51    60-01 

Katharinenburg 


Sin   lag    Ca      {Ta      £ 


16-84  55-83 
!.  Braiiosdorf  31-57  59-88 

l,  Pahlun,  ßw.  87-68  5987 

L  Mantova,  Ohia^l.  35-33  62-20 
i.  Setiaitanslr,  Andal  36-7S  61-10 
!.  Kalvola,  Finl.  81-41  6128 

'.  BrazU  (|>3T-03  61-45 

i.  Lancaster,  CMastSSOä  68-66 
I.         "  "   330    61-0  Fl 

I,  Algeria,  '!,   3G-0     61-9 


_ =  101  0  Bucholz 

0 2-03=99  86  ThomaoL 

-  0-28 —=99  58  BoQseri. 

-  —  — — =100  14  Brdmann 

-  0-49 ^99  b^i  Roth 

,6  o-ai =100  13  Hubert 

-  0  93 =99  92  Hubert 

0  3-01 =100UHuberi, 

6  0-48 ■ =9B  96  Kersten 

0  0-lB =98-78  Püngsten 

4  1-09 =98  11  Pfingsten 

7  0-81 =99-56  Pfingsten 

8  0-53 =100  35  Svanberg 

-0-50    0-10    1-50    0-35=100  18  Jerem 

.    090     (r.     0-.M   0-66=100  39  Jerem 
=10053  Arppe 

-  0-21 0-99=99-33  Bunaon 

_  ._„  1-6=99-5  lacltson 

-  — =98-6  Eenou 

.  4-12      <r.     0-50    2-60=99  80  Jeruf 
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Anal  No.  4,  Gr.^3-154;  6,  oyanite  pseudomorphona  after  andalnaitB,  G.::=3'401;  6,  G,=3-108; 
"I,  paeudomorphoua  cyanite,  forming  the  esterior  of  6,  G.=3'321]  8,  paeuilomorphous  cyanite 
after  flndaluaite,  from  the  Koralp  in  Sljria,  0.^3-848  ;  8.  G.=3>162i  10,  G.=3-12;  11,  G.=3-ll ; 
13.G.=3  07i  15,  G.=3-14;  17,  G.=3-]aO;  2(1,  G,=3-l,  7AJ=83i''. 

Pyr.,  eto. — B.E.  iafusibla  With  cobalt  solutioa  givea  ablnoeobr.  Hotdecomposeiäbyacida. 
Dccomposed  on  fijsion  with  oaustäo  alkaliea  and  alkaline  eaibonatea. 

Oba. — Most  eommon  m  ai^ülaoeonB  schiat,  or  other  achista  iraperfecüj  orystalliDO;  also  in 
gneiss,  mica  sohlst,  and  related  rocks ;  rfo\;ly  in  oonneotion  with  Serpentine.  Tound  in  Spain,  in 
Andalusia  (first  loa  diaoovered),  and  thence  the  name  of  tlie  apeciea ;  in  the  Tyrol,  liaena  Val- 
ley, in  lai^e  eryst.  with.  oyanito ;  in  Sasony,  at  BräuDsdorf,  Robsdiütz,  Munaig,  Penig ;  in  Mo- 
ravia,  at  Goldenatein ;  Bayaria^  at  Lahmerwinke],  Rabenstein,  Hogenau,  Tillenburg,  etc. ;  Auslria, 
fit  Delling,  near  Krems,  in  Serpentine;  France,  Dept.  of  Var,  near  Hy^res;  Bareges  in  the  Pyr- 
eneea;  Knland;,  ßusaia,  at  Sohdtansk  in  tue  Ural;  Makova,  etii,  in  Nertschinä.  In  Ireland 
at  Kiiliney  Bay,  in  mica  achiat ;  near  Salaliuliah  in  Argyleahire :  Cumberland,  England.  In 
Brazil,  province  of  Minaa  Qeraaa,  in  Soe  cry^sCala  and  aa  roUed  pebMea. 

In  N.  America,  in  Maine  at  Mt.  Abraham,  Bangor,  Searsmont,  Camden,  B.  Berwiek.  2f.  Samp., 
at  White  Mtn.  Uotoh;  Boar's  Head,  near  R^e;  at  Charleston.  VeivnMl,  near  Boilowa  Palls. 
Mass.,  at  Westford,  abundant  in  eryst.,  aometimea  roae-colored;  Lancaster,  both  varietiea;  Ster- 
ling, chiaatolite.  Cota^,  at  IJtchlield  and  Waahington,  good  cryat  Fenn.,  in  Delaware  Co.,  near 
LeiperrUle,  large  eryst ;  at  Marple,  Upper  Proridence,  and  Springfield,  good  cryat. ;  oae  weigh- 
ing  I^  Iba.,  and  a  groap  of  oryatala,  free  ftooi  the  gangue,  of  aboiit  60  Iba.  Oahf,,  along  the 
Churchillas  rivera,  San  Joaquin  val,  at  croaaing  of  road  to  Pt.  Miller.  In  Oaaada,  at  L.  St.  Fcmi- 
cis,  in  reddiah  tri  cryat.,  in  mica  adiist,  bolh  var.     In  If,  3i:olia,  at  Cape  Canseau. 

Alt.— Audalu Site  oconra  aJtered  to  kaolin;  sometimes  to  mioa;  ^ao  to  iT-anite  (anal.  5,  7, 
E) ;  erystsls  being  found  coaaisting  of  ciyanite,  or  mloa,  aa  a  reault  of  the  elteration. 

A  partiaJly  aJtered  attdalusita  from  the  Tutehaltul  Mtn.,  Hertschiask,  ^orded  Jeremejef  (1  e.) 
Si  53-6,  Sl  43-1,  Se  l'Ol,  %  (r.,  Ca  0*96,  Na  ö-.,  &  OS,  ign.  0-87  =  100'3i;  a.=:2-944,  The 
ci^stala  were  diatinotly  aJtared  to  adepüi  of  2  linea,  andthia  part  waa  B.B.  fusible.  lAl=äSi°, 
the  surfaces  not  smooth. 

Artif. — Focmed  in  crystals  by  the  action  of  a,  current  of  gaseouB  fliiorid  of  Silicon  oncaicined 
alumina,  the  angle  /A  7of  the  orystal  91",  and  compoaition  §i  29'S,  'Al  70-2=99'I=:ÄI'Si';  also    ' 
by  the  aotion  of  fluorid  of  aluminum  on  silioa  (Deville  *  Garon). 

Myelin  Breiih.,  Handb ,  ii  358,  1841;  Talkateinmark  Freieslebea,  Mag.  Orykt  Sacha.,  t.  131, 
has,  aa  Hansmano  obaervea,  the  oompoaitioa  of  cyanite  or  andalusilJe.  It  is  soft,  having  a  hard- 
ness  of  about  2,  yellowiah  or  reddish-white  to  whitisb  eolor,  with  oolorleaa  streak.  G.=2-4B— 
a-ö3;  a  Boraewhat  greaay  feel.    I,  Eeraten  (Schw.  J,,  IxTi.  16);  2,  Kuaain  (Ramm.  Min,  Oh.,  581): 

Si  *1  Sin  iSlg 


Breithaupt  says  that  il  confeiins  5  p.  a  of  water;  but  neither  of  the  analjses  made  sustalu  tbia. 

323.  rrasoiiZTE.  I^serltieael  (fr.  Bohemia)  Lmdac&er,  Mayer's  Samml.  phys.  Aufa.,  ü  275, 
"  d2,  Bergio.  J.,  ii  85,  1792.  Fibrolite  (fr.  the  Camatic)  Boimton,  PhU.  Trana,,  1802,  289,  835 ; 
=&,uraonite  Imcos,  TabL,  ii  218, 1813.  Buoholait  {fr.  Tyrol)  Brandea,  Sehw.  J.,  xiT.  135, 1819. 
Silimamte  (fr.  Conn.)  Sov)sn,  Am.  J.  Sei.,  viü  119,  1824.  Würthite  Hess,  Pogg.,  xxi.  73,  1830. 
Xeiolit  Mräensk.,  Act.  Soo,  So.  Fenn.,  i  372,  Pogg,  Ivi.  643,  1842.  Bamlit  Erdmaan,  Ak.  H. 
S,    kh.,  1842,  19.    Monrolite  (fr.  Monroe,  N.  T.)  Sülman,  Am.  J.  Sei.,  11  viii.  335,  1849. 

Monoclime.  JA  J=96°  to  98°inthesmoothest  crystala  ;  usually  larger, 
the  facra  /striated,  and  paseing  into  *-S.  Cleavace:  i-l  very  perfect,  bril- 
liant.  Oryatals  comraonly  long  and  elender.  Also  fibrons  or  columnar 
massive,  sometimes  radiating, 

H.— 6— 7.  G.=3-2— 3-3.  Instre  vitrsous,  approaching  subadamantine. 
Oolor  hair-brown,  grayish-brown,  grayisb-white,  grayisb-green  pale  olive- 
green.  Streak  uncolored.  Ti-ansparent  to  translucent.  Double  refraction 
very  streng ;  optic-axial  plane  i-i ;  aagle  about  44°  for  tbe  red  ray ;  bisec- 
trix  positive,  normal  to  O ;  Deacl. 
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Var.- 


1.  Sülimanite.    In  long,  sIeader  crystalB,  paaaing  into  flbroua,  with  tlie  fibres  separatio. 
U.=3-,!38,  fr.  Norwidi,  Ct.,  Dana;  3-332,  fr.  id.,  BruBh;  3-288,  fr.  Yorktown,  Norton. 

3,  MbroüSe.  KbrouB  or  flue  colunmar,  flcm  and  com]iict,  sometJmeB  radiated;  grajish-white  to 
pale  brown,  and  pale  oliya-greea  or  greonifih.^raj'.  ßwÄoMfe  animom^itesre  heie  induded;  Üie 
latter  U  radiated  oolnmDar,  and  of  the  greemBii  color  mentioned.  G,— 1)'24,  Abrollte,  Boumon; 
3'19— 3*21,  id.,  Damonr;  3-239,  bnehoMte,  fr.  ehester,  Pa.,  Erdmann;  a-M— 3'1,  monrolite,  B. 
SUlimau;  3015,  id.,  Bnish. 

BamlÜe,  from  Baiole,  Korway,  rsaembles  the  monrolite,  beii^  coiumnar  subplumose,  sillty ;  6. 
=2-9B4,  and  oolor  greenish-whita  or  bluish-green.  The  analyaia  of  ürdmann  (see  below]  gaye  a 
largeexOBSS  of  siüoa;  but  L.  Sramano  observea  tiiat  thereare  miaute  priamaofquartzamongtho 
fibres  of  baiulite. 

Sinotite  also  resemblea  fibrolile  closely,  cxcepting  io  tlie  high  spedflo  gravity,  3'58,  whioh  aug- 
geatB  an  identity  rather  with  Pjanite.  But  the  prisms  are  atated  to  have  the  angle  91",  wMeh  ia 
Üie  angle  of  andalusite;  and  Desdoizesux  says  that  it  ie  optisally  Uka  fibrolite,  aiid  not  like 
cyanite.    From  PeterahoEf,  Finland,  and  near  St.  Petersburg. 

ffSrfÄife  is  hydrous,  aud  appeara  to  be  a  somewhat  altered  form.  H.='!-26;  colorwMte;  trana- 
lueent.    Optically  like  the  above.    From  near  St.  Petersburg. 

Comp.— äl  äi,  BS  for  aiidalu8ite=:  Siliea  36-8,  alumina  63'2=100,  as  in  Damour's  analyslB  of 
Abrollte,  and  Connell's,  Staafs,  an.d  Silliman's  of  silümanite.  Damour  obtained  in  bis  aaalyeia 
of  sillimanite  39  p.  o.  of  ailioa,  and  others  stillmore,  showing  apparently  that  the  mineral  ia  not 
BlwajH  pure. 

And.yaea  of  Abrollte,  etc. :  1,  Cheneris:  (J.  d.  Mines,  xiv,  86) ;  2,  B.  SilUman,  Jr.  (Aza.  J.  Sei.,  II. 
TÜ13B8);  3,4,  Damour  (CR.,  tri.  319);  B,  Brandes (J.  da  Pharm., loL  231);  6,  Thomaon (Ann. 
Lyo.N.  Tork,  üi.  and  Min.,  t  235);  1,  A.  Erdmann  (Äk.  H.  Stockholm,  1842,  19);  8,  9,  B.  SUli- 
naan,  Jr.  (1.  o.);  10,  Bowen  (Ano.  J.  Sei.,  yiii.  113);  11,  Hayes  (Älger'a  Min.,  601);  12,  ConneU 
(Jamason'a  J.,  issL  332);  13,  Stsaf  {Jahcesb.,  xsv.348);  14,  Silliman,  Jr.  (I.  c);  IB,  Damour 
(Ann.  d.  M.,  "V.  syi.  319);  16,  Norton  (This  Min.,  2d  ed.,  378,  1844);  17,  18,  Smith  &  Brash 
[Am.  J.  Sd.,  II.  ivi.  49);  19,  Komonon  (L  o.);  HO,  Hesa  (Pogg.,  xxi.  73): 


%I 


ffa      Slg 


1.  Oaruatic,  MlyroUie 

38-00 

58-35 

0-75 

2.         ■'              " 

88-31 

62 '41 

3.  Brioude, 

3t-18 

61-17 

4.  MorbDian,     " 

61-03 

0-71 

5.  Tyrol,  BucJiome 

46-00 

50-00 

2-50 

S.  ehester,  Pa. " 

46-40 

&■. 

7. 

40-05 

58-88 

0-74 

8.        " 

85-96 

64-43 

9.  Brandjwine  Bri.,fibroas 
10,  aeater.  Ct.,  Smimanite 

36-16 

63-52 

42-60 

54-11 

2-00 

!1.         " 

42-eo 

54-90 

1-10 

12. 

36-75 

58'94 

0-90 

13. 

3TS6 

58-63 

2'n 

14.         ■'                      " 

37-65 

02-41 

16, 

89-06 

59-53  t( 

1    1-42 

16.  Pairöeld,  N.  T.  " 

37-70 

62-15 

2-29 

17.  Mem-om 

37-20 

59-02 

18. 

37-03 

61-a 

•0 

19.  ZenoMle 

47-44 

52-54 

20.   Wärlhiie 

40-B8 

53-50 



=97-00  Ohenevlx. 

=99-42  Silllman.* 

1-06=100-11  Damour, 

1-20=100-04  Damour. 

,  £  1-5=100  Brandea, 

=99-32  Thomson. 

0-40=100-07  Erdmann^äl'  Si". 
——=100-91  Sillhnan, 

-=99-98  Sillimaii. 

0-51=99-23  Bowen. 

,  Ca  0-31  =  99-31  Hayes. 

=96-68  Oonnell. 

0  43=98-98  Staaf, 

=  100-06  Silliman. 

,  !tfn  0-28=10028  Damour. 

=102-74  Norton-t 

1-03=99'S3  Smith  &  Bruah.    . 

0-85=99-18  Smith  ABruSh. 
=99  98  Komonen. 


1  analysia  of  bamlite  alTorded  Erdmann  (L  e.)  äi  66-90,  Sl  40'l! 


1-04,  Ca  1-04,  rfr.^: 


99-1 : 

Pyr.,  eto. — Same  as  given  under  andahiaite. 

Obs. — Occnra  in  gneiss,  mioa  sohlst,  and  related  metamorphic  roiSa. 

Obserred  neai  Moldau  and  Sohuttenhöfen  in  Bohemia  (faserMesd);  at  Passa  in  the  Tyrol 
(bucMzäe) ;  in  the  Camatic  with  corunduin  {fibroUte) ;  at  Bodenmaia  in  Bavaria ;  near  Eger  in 
Bohemia;  Marachendorf  in  Moravia ;  in  Prance,  in  the  vioiaily  of  Issoire  iu  boulders,  and  also  in 

*  One  of  Bournon'a  own  apeoimens,  leceiyed  by  CoL  Gibha  (Irom  wbom  the  original  part  of  tha 
Tale  Cabinet  -was  obtained)  from  Count  Bournon  himaelf. 

+  Prof,  Norton  States  that  in  bia  analyaia  the  erceaa  of  alumma  waa  piobably  owing  to  the 
presence  of  alaminate  of  potaasa,  whlch  remained  with  the  alumma  a^r  aeparating  the  oxyd  of 
iron  by  caustic  poteiaea ;  snbtraoUng  this  excess,  the  aualyata  correaponda  to  thoae  by  Sillinian. 
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tha  canton  of  Paulhaguot,  and  in  the  vidnity  of  ChaT^uac  and  Ourouze  with  cyaoite  and  oorun- 
dum,  and  betweea  8t  Bble  and  Cresp^nac 

In  the  United  Slates,  m  MissacJaisetis,  at  Woroeater.  In  Gmnediemt,  at  the  falls  of  the  Tantic, 
ucac  Norwieh,  with  zircon,  monazite,  and  corandum ;  and  at  CheBtec,  near  i-ayhrook  (ßülimaniiej ; 
at  HumphteysTÜle.  In  N.  Torh,  at  Yorktown,  WeBtchestet  Co.,  10  m.  U.E.  of  Sing  Sing;  near 
the  read  leading  frora  Kne's  Brii^e  to  Torktown  P.  Offios,  in  dietiact  crystals,  with  monazite, 
tremolite,  and  magnetite,  iJie  crystals  often  moluDg  through  the  mngnetite ;  in  Monroe,  Orange 
Go.  (mtmrolile),  with  mica,  gamet,  magnetite,  etc.  In  Fenn,,  et  Cheat«r  on  fhe  Delaware,  near 
Queenebury  forge ;  in  Delaware  Co.,  in  Binoingham,  Middletown,  Coneord,  Ästen,  Darby.  In 
ßda/ware,  at  Braodywiua  Springs 

Fibrolite  was  muoh  used  for  stone  implements  iu  woatem  Europe  in  the  348 

"Stone  age."     (Anal.  3,  t.)  _a-rgZ'~-™'.--^ 

TliB  ccystallizulioa  of  aillimanite,  Abrollte,  buchoMte,  and  also  o£  bau 
and  xenolite,  was  flTBt  ahown  to  be  orthorhombic  by  Descidzeaus,  oc  optical 
grounda.  The  tenoiDal  planes  in  the  oryatal  flgured  by  the  writer  (annased 
flgure)  were  rongh,  and,  as  stated  in  the  last  edition,  of  too  doubtfnl  import 
to  be  relied  on  for  their  anRloa  or  their  indioationa  aa  to  äui  symmetry  of 
theoryatalH,  Afforded  OaJ'=105'';  OAm=133''30',mAJ,back,=.130°30' 

The  Hpeoies  approiimates  cloaely  to  andalusite,  but  appeara  te  differ  ii 
its  clearage,  that  parallel  to  i-t  belog  very  perfeot,  with  none  parallel  to  / 
and  in  ita  positive  biaeclj'iz  and  niu(£  smalipr  optio-axial  angle. 

Hamed  fitnvtilB  from  tte  llljcoae  maasiTB  Tarieiy ;  hiic&>leiie,  after  the 
cheniist  Buehola ;  siUimamiie,  after  Prof.  SiUimaii. 

32*.  OYANTTE.     Tale  bleu  Sage,  Deaor.  Gab.  de  l'Beola  dea  Mines,   154,    1184.      Sappara 

Smsmre  ßs,  J.  de  Phya.,  iisiv.  äl3,  1789.    Beril  feuillöte  Sage,  J.  de  Phjs.,  xui.  39,  1789. 

Cyanit(fr.  Greiner)  Wem.,  Hoffm-,  Bei^m.  J.,  Sil,  393,  1789;   Wem.,  ib.,  164,  1190;  Kjanito. 

Diathene  K,  Tr.,  in.  101.    Rhsliiit  (fr,  Pfitschthal,  or  ajioient  Ehsetia)  Wem.,  Hoffiii.  Min.,  ii. 

b,  318,  181B,  iv.  b,  128,  1817. 

Triclinic.  In  flattened  prisms,  having  the  planes  *-5,  i4, 1, 1',  i-2,  aa  in 
the  annexed  tvansverae  section  (fig.  347) ;  O  iwely  observed.  Crystals 
oblong,  uaually  very  long  and  blade-Mke. 


0  A  «=93°  15' 
OA*-i=100  50 
0  A  7'=96  42 
0  A  J=98  58 
7Aa=122  21 

u  A  fi^ioe  16 


Ja  r=%t°  4' 

i-l  A  J=140  35 
i-l  A  J=145  41 
■U  hl' =12.1  33 
i-l  A  -^5=159  15 
Ja  i-S=166  26 


347 


-y2 


Cleavage :  i-i  perfect ;  i-i  less  so ;  0  imper- 
fect.  Twina:  compoaition-face  i-l,  tne  two 
planes  0  and  i-\  niaking  anglea  with  one  an- 
other;  either  T^A^handed  or  ^^;;-handed,  analogona  to  right-  and  left- 
handed  twina  of  ortboclaee  (f.  S14, 315,  p,  353) ;  also  a  kind  having  the  two 
cryatala  crossing  at  60°.     Also  coaraely  oladed  columnar  to  subfibrous. 

II.=5— 7'25,  the  least  on  the  lateral  planes.  G.=3-45— 3-7;  3-559, 
white  eyanite ;  3'675,  blne  tranaparent ;  3-661,  Tyrol,  Erdmann.  Lustre  vit- 
reous- — pearly.  Oolor  blue,  white,  blne  along  the  eentre  of  the  bladea  or  ciya- 
tals  with  white  margins :  also  gray,  green,  black.  Streak  uncolored.  Trana- 
lucent— tranaparent.  Optic-axial  plane  inclined  about  30°  to  edge  i-lli\ 
and  60°  15'  to  edge  m/  0 ;  bisectnx  negative,  very  uearly  nonnal  to  i-l. 

Var.— The  white  eyanite  is  aomeBmes  called  Bh^MU. 
Comp — älSi=Siliea  36'8,  alumina  63-2  =  100. 

Analysea:  1-3,  Acfvedson  (Ak.  H.  Stockholm,  1821,  i.  148,  and  Schw.J.,  siiiy.  203); 
(Pogg.,  Ivüi.  160}  i  5,  Marignac  (Ann.  Oh.  Phyg,,  liy.  49) ;  6,  7,  A.  Erdmann  (Jahreab.,  3 


.ccy  Google 


02YGEN   COMPOXIKDS. 


"        lal^tm.  36-9  64-7  =101'6  " 

"  3fl-B7  68-11  l'I9=;IOü-97  EoaaleB. 

'•  SeSO  62-6ß  0-B4=100b(lMimgDac     O.=3-0. 

ana  3T-40  61*86  0-82,  Cu  019,  Ö  0-61=100  58  Erdmami.     G.=3-G23'I. 

7.  Tyral  Sl-Bö  6209  0-71  =  100-16  Brdmaiin.    G.=S-a61. 

8.  Gremer,  Tyrol  37-30  62-60  108=100  98  Jacobsou-     ö.=3-678. 

9.  Saualpe,  Oar.  37-93  '  61-60  1-04,  Ca  0-12=100-98  KöMer. 

10.  Heräjoki,  FinL  42-13  66-33  0-46,  Öa  2-21,  S  2-66=102-78  Mod.    Miied  -witli  i^uartz. 

11.  Wermland  40-02  5846  204=100-53  :^elstr6m.     G.=3-48. 

12.  lincoln  Co.,  N.  a  3T60  60-40  l-60=9fl-e0  Smith  &  Btush. 

Pyr.,  etc. — Same  as  for  an^usite. 

Obs. — Ocours  prindpallj  in  gneiss  aud  mica  elate.  Fouml  i»  transparent  crystals  at  St.  GoUi- 
arä  in  Swifaerland ;  at  Greiner  and  PfitBch  (rÄiWisnfe,  or  white  variety)  in  tue  Tyiol ;  also  In 
Styria;  Carinthiai  Bohemia:  Norway;  Finland;  at  Pontiyy,  E'rante ;  Tilla  Bica,  Soiitli  America ; 
In  Scotlaud,  at  Botriphinie  in  BanlliSiire,  at  Banchoiy  In  Äberdeenahiie,  and  neat  Gien  Tilt ;  in 
the  Shetlands  at  Hilswicltnesa  Point;  in  Ireland,  at  Douegal  and  Mayo. 

In  K  Bamp.,  et  Jaffcej,  on  the  Monadnoet  Mtn.  In  Mass.,  at  Cliesterfield,  with  garnet  in 
ffliea  schist ;  at  Worthii^ton  and  Blanford  in  good  Bpeoimena ;  at  Westflöld  and  Lancaater.  In 
Com-,  at  lätcliQeldfind  VaEliingtoniu  large  roUedmaases,  with  cortmdnm  and  massive  apatit«; 
at  Oiford,  near  HumphreySTÜle,  in  mica  sdiist.  In  Vermont,  at  Tlietford  and  SaliBburj^i  at  Bel- 
lowB  Falls  in  short  dieseminated  erjstals.  In  Pewa.,  in  fine  spooinieas  near  Piiilftdelphia,  on  the  . 
Schuylkill  road  near  the  Darby  bridge:  near  the  SÖhuylkill,  on  the  Eidge  road,  back  of  Eobin 
Hood  tavem;  at  Bast  and  Weat  Branford,  ehester  Co. ;  at  Darby  and  Haverford,  Delaware  Co. 
In  Maryland,  eighteeo  miles  north  of  Baltimore,  at  Scott's  mill ;  in  Dalaware  near  Wilraington. 
In  Virginia  at  Willis's  Itt.,  Buckii^liam  Co.,  and  two  miles  nortäi  of  OhuncellorvUle,  Spotayl- 
vania  Co.  In  K  Cairolma,  on  the  road  to  Ooopec'a  gap  in  Litpoln  Co.,  near  Orowder's  Mtn., 
with  laaulite.    A  blaok  Tariety,  assodated  with  rutile,  oooura  in  Horth  Carolina. 

Oyanite,  when  blne  and  transparent,  and  in  suffieiently  large  pieoes,  ia  employed  as  a  gern,  and 
somewhat  reeetnblea  aappMre. 

Named  &om  imatit,  Uue.  The  nama  sappare  aroae  &om  a  mistake  by  Baussute,  Jr.,  in  reading 
a  labei  of  this  mineral  on  whioli  it  waa  oalled  sapphire ;  a  eopy  of  this  label  ia  ^ven  in  J.  de 
Phya.,  xsiir.  213 ;  the  apedmen  tliua  labelled  was  Irom  Botriphinie  in  Scotland,  and  was  aent  by 
tiie  Duke  of  Gordon  to  Sauaevire  the  fatier.  i>&(Ä«B«  is  ftom  iU,  twice,  or  of  two  kinds,  andoSin.!, 
streng,  aUuding  to  tiie  unequal  hardness  and  eleotrio  propertiea  in  two  different  directiooa. 

Ton  Kobell  has  shown  (Ber.  Ak.  München,  1867)  that  the  right  and  lefli-handed  twins  may  be 
easily  distinguished  by  meana  of  polarized  light ;  they  giTe,  wiüi  the  stauroacope,  a  oross  some- 
what oblique  in  position ;  but  the  prindpal  optical  section  does  not  roTolve  with  the  reToluüon 
of  the  crystal ;  wbiLe  the  Dolors  Charge  in  different  Order  with  tho  reroluüon,  accordlng  aa  the 
twin  is  right-handed  or  lefl>banded. 

Alt. — Cyanite  occura  altered  to  taJc  and  ateatite. 

326.  TOPAZ.  Kot  TcTO^ot,  TopaEius,  Gr.,  Flin.,  or  ÄgHc  [=Ohrysohtoi  pt.].  ClirysohthoB 
pt  Flia.,  xi^yü.  42.  Topaaius  vulgaria=:Chryaolitlina  -/cterum  de  Bmi,  Gemm.,  1636.  Ciirjao- 
lithua  rfe  Laei,  De  Gemm.  et  Lap.,  1647.  Topazius  Tera  Saionia  (fr.  SolmeckenateiTi)  Heackel, 
Act  Ao.  N.  Cur.,  Iy.  316.  Topas  WolL,  117,  llil.  Topas  pt.  [roat  Beryl,  etc.]  Crmsl.,  43, 
1768.  Chrysohthus  (&.  Saiony)  Ünn.,  Syst,  1768.  Topaze  du  Bresil,  T.  de  Saie,  de  üsJe, 
Criat,  1772,  1783,  with  ßgs.  äi,  ä1,  Ca,  £"6,  Serjm..  Opusc,  1780.  Si,  Sl,  and  Fhiorine  Ztapr., 
Mem.  read  before  Ae.  Wiaa.  Berlin,  1804,  Beitr,,  iy.  160,  I80T ;  Yauq.,  J.  d.  M.,  sri.  469,  1804 
(witi  ref.  to  anal,  by  Klapr.).  Pyrophyaalite  (fr.  Finbo)  Eis.  &  Berz.,  Mb.,  i.  lu,  1806,  Gehl. 
J.,  iü.  134,  lS07=PhyBalith  Wem.,  Hofito.  Min.,  It.  b,  114,  1811.  '^i 

PiONira.  Weiaaer  Stangenachöri  Germ.;  Wem.,  Ueb.  Cronat.,  169,  1J80.  Sohorl  blane  en 
prismeBstri6es(fr.Altenberg)Äise,Min.,i.  304,1777;  ifeüsfe,  Crist-,  iL420,  1783.  Sohörlartiger 
Beri!  [var.  of  Beryl]  Wem.,  Bergm.  J.,  i.  314,  388,  1789.  Stangenstein  [speeies]  Karsl,  Mua. 
lesk.,  1189;  Tab.,  20,  69,  18Ü0.    Scborl  blandlitro  JJrfiimett.,  Soiagr.,  i  289;  Loucohte  pt.  id. 
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T.  T.,  ii.  3T0,  1TS7.  Schorlite  Ela^.,  CreU's  Aue.,  i.  S95,  1183.  Shorlite  Z&wan,  Miu.,  L  388, 
1794.  Pjonite  E.,  Tr.,  iü.  1801.  Si  +  Äl  +  F  Biuihoh,  Sctw.  J.,  i.  385, 1808.  Pjcaite^Topaae 
=:SiIice  fluatee  alumineuse -K,  TabL,  1809. 

Orthorhombic.  JA  J=124''  17',  0  A  14=138° Z';a:l:  e=0-90343  : 1 : 
1'8920.  Observed  planes  :  0 ;  vertical,  I,  ä-J,  ä-f,  4-2,  *-^,  i-Aji-l,  «-g ;  domea, 
f i,  14,  |-i,  2-* ;  1-i,  ft,  2-?,  -1^4,  34,  44,  84 ;  octahedral,  ^,  |,  1,  |,  2 ;  1-2, 

f  2 ;  ^1;  IH ;  2-1 ;  i-ä,  l-s,  ^-s,  s-ä,  i-s,  4-ä ;  i-s,  f  ä ;  f-i. 


0  A  f  ^=148°  58' 
''JA  24=118  59 
6*Ai=152  56 
0  A  f =145  47 
0  A  1=134  25 
0  A  2=116  6 
■OAfä=138  48 
6»a|-S=145  55 
0  A  l-ä=150  35 


ÖA  4-4=147°  33' 
0  A  2-i=136  21 
O  A  44=117  40 
lA  «-1=169  27 
Ja*-2=161  16 
Ja  t-S=150  6 
i-ä  A*-ä,  ov,  i4,=Q 
»4A  «-2^136  35i 
i-JAfä=141  46 


I  A  f,  mac.,=149''  31' 
i  A  1,     *'     =141  0 

1  A  1,  ov.  Ö,=88  49^ 

2  A  3-1=127  36^ 

2-!  A  24,  ov.  Ö,=92  42 
2  A  2,  ma«.,=130  32J 
i  11     i-SA  i-i,  ov.  i4,=115  31^ 
i-l  A  i-'i,  ov.  M,=129  22 


Crystals  usually  hemihedral,  tlie  extremities  being  unliki 
basal,  highly  pcrfect.     Also  ürm  columnar ;  also  granulär,  d 


II.=8.  G.=3-4— 3-65.  Lostre  vitreous.  Oolor  straw-yellow,  wine- 
yellow,  white,  grayish,  greeaish,  bluisii,  reddish. ;  pale.  Sti'eak  uncolored. 
Transparent — aubtr angin cent.  Fracture  subconchoidal,  nneven.  PjJ'o- 
electric.  Optie-asial  plane  -i-i;  divergence  very  variable,  eometimes  difier- 
ing  much  in  diifei'ent  parts  of  tbe  same  ei'ystal ;  bisectiüx  positive,  normal 
to  0. 

Var. — 1.  Or^nwy.  üsually  ia  crystals ;  common  form  priamatia  The  basal  cleavage  is  an 
easily  obserred  character.     Orystala  from  la  Paa,  Mexico,  gave  Hassonborg  /a  7=la4°  26'. 

FhysaUle,  ot  pyTOpkysaiüe,  is  a,  ooarse  uearly  opaqiie  tsriety,  in  yellowish-white  lai^  crysta]a 
ftom  Finbo;  it  intumaseea  whan  heated,  and  benee  jts  name  from  ^oirdcj,  io  Nmo,  aniviip,ßre, 

2.  Pyf'.ite.  Structure  colmnnar,  but  very  compact.  Has  bcen  coaaidered  a  distinet  spedes  oa 
tlie  groiind  of  oompositioc  (see  Anal.)  and  crystBllizatJon  (made  monoclinie  by  ForohSammer). 
But  Rose  has  made  out  tliat  the  oleavage  is  the  sama,  and  tbe  form  probftbly  tbe  siune ;  aud 
DescloiEeauK  has  Bbown  tbflt  the  optica!  charaoiers  are  thosa  of  topae.  Finally,  Eanuaelabet^'B 
recent  analysls  ^vea  the  sanie  oomposition.    Named  from  iri>«»if(,  üädc. 

Oomp.— -äl  §1,  witii  one-lifth  of  the  oiy^o  of  the  BÜica  replacad  by  fluorine;  or,  specially,  AI 
{iSiO''+iSiS")=aiicon  16-n,  aluminum  2&-S8,  oijgeo  31-67,  flnorine  20-68=100;  or,  ffiüoa 
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16-a,  sili^As  auorid  23-1,  Blumina  6d-'I=100.     Tho  formtila  agceea  wifii  8täileler's  rosults,  wlic 
Shows  (J.  pr.  eh.,  idi.  65)  that  the  fluoriiie  present  amouata  to  about  20'63  p.  e.  (SEO  below). 

Aualyaea:  1-3,  Bcraoliua  (Schweig  J.,  lyi.  423,  AfhaodL,  ir.  236);  4,  5,  Forelihammer  (J.  pr. 
Gh.,  ssix.  195,  Sil,  400);  G-IO,  Kammelsbei^  (J.  pr.  Ch.,  scyi.  1);  II,  Buüliolz  (Scliw.  X,  L 
385);  12,  EexzehuB  (1.  a);  13,  ForchhamrüertL  c.);  14,  RainmBl3berg(L  a): 

Si  äl  Y 


1.  Aiierhach,  Sasonj 

34-24 

57-45 

14  99  BpTiä  US 

2.  Brazil,  ^eitow 

34  01 

68-38 

15  )l>Bn-E6lius 

3.  Kabo,  pyrophnjsaüle 

34-86 

BT-M 

15  u    Berzeh  s 

4.  Finbo,            » 

3598 

55-16 

5.  TtumbuU,  Ot 

3S-39 

55-96 

6.  Bcbneckensteiu 

(f)  33-63 

56-54 

13  63  Ramm 

(S)  33-37 

58-7a 

18  54  Ramm     G  -3  620. 

8.  Adun-TBohüon 

33-56 

56-28 

18  80  Bamm.    G  =3  563. 

9.  BraaU 

(|)33-'!8 

5T39 

Ib  12  Eamm     C      8  561. 

10.  TrumbuU 

32-38 

65-32 

leUEanm.     Ü_3fil4. 

11.  Altenberg,  Fyoaite 

36-0 

48-0 

le  5  Bu  1  olz 

12. 

38-4S 

5100 

17  Oi  Beraehus 

13.          "               " 

3904 

51-25 

18  48  For   iMmmer 

14. 

).  10  gavG  0'60  ign.    Deville  (C.  K,,  lii. 

TSä)  obtaiued  for  topaz  : 

8i 

Sl 

Si                    F 

1,  Saxony 

22-3 

64-3 

e-5                  11-3  =  100-4. 

a.  Braöl 

25-1 

63-S 

Ö-8                15-7=100-4. 

Eaproth,  in  1795  (Seitr.,  L  10),  found  that  pycnite  loat  35  p.  o.  in  a  porcelain  oven;  laid 
Forchhamraer  (J.  pr.  Ch.,  ssix.  1 94,  sü.  400)  obtainüd  for  tlie  loss,  at  the  fusing-point  of  iron,  of  tha 
Eopaz  of  Trumbull,  Ci,  23-536  p.  c. ;  of  Brazil,  23-03 ;  of  Finbo,  34-80.  H,  St.  Claire  DöTille  States 
(0.  ß.,  sKXTÜi  817)  that  topaa  loses  its  fluorme  as  fluorid  of  snioon ;  2S  p  c.  of  this  fluorid,  in  his 
trials,  passed  oS.  In  recent  experlments  made  under  lUmmelsberg's  dixeotion,  the  Finlio  mineral 
loBt  in  aporeelain  Oven  22-98  p,  a;  Sehaeckeu stein  30-73;  Schlaäenwald  17-73—16-23;  Trum- 
buU 16  ■27— 1956;  Brazil  15-40— 14-29;  Ältenbei^  proüite  1998.  The  topaa  was  not  fased  ia 
the  healjng,  -yet  somewhat  blistered  at  snrfaoe.  Th^  Brazil  topaz  afforded  Eammelabei^  after  the 
healäng  in  whieh  154  p.0.  were  lost,  St  30-33,  äl  71-34,  F  1-56=103-12;  and  after  that  in  whioh 
the  loBB  was  14-29  p.  o.,  Si  3010,  Äl  7038,  F  247  =  102-95,  showing  that  the  part  lost  waa  not 
striotly  fluorid  of  Silicon,  but  tnay  have  iucluded  some  fluorid  of  alumicum.  G.  Städeler  (1.  c.)  has 
shown  that  p^rt  of  the  fluorine  escapes  as  flnohydric  acid,  and  luakes  89-9  p.  c  of  the  loss  to  be 
fluorüie,  This  gives  for  the  Tmmbull  topaz  (anal  S),  2116  F;  tha  Bradl,  20-71  F;  the  Finbo, 
22-29,  &om Forcbhammer's  results,  and  30  66  from  Kammelsbei^'a ;  for  lie  Saxon,  1864  frora 
Bammelsberg's  trials,  and  20*68  th>m  Beville's;  the  moan  of  the  whols  20-68. 

Pyr.,  etc.— B.B.  infbaible.  Some  varieties  take  a  wine-jeEow  or  pinlc  tinge  when  heated. 
Fused  in  the  open  tube  with  aalt  of  phosphonia  givea  the  reartion  for  fluorino.  With  cobalt 
Solution  the  piiveriaed  mineral  gives  a  flne  blue  on  Iieating.  Only  partially  attacked  by  aulphnrio 
acid.    Q.  before  ignitiou  S-539,  aiter,  3  533,  Ghnrch. 

Obs. — Topaa  occurs  in  gneias  or  granite,  with  tourmaline,  mica,  and  bcryl,  occasionally  with 
apatite,  Äuorspar,  and  tinore;  also  ia  talcose  rock,  ^inBrazil,  witlieudase,  etc.,  orinmioaslaie. 
With  quartz,  tourmaline,  and  liüiomarge,  it  forma  the  topaa  rodt  of  Werner  (toposKw^e  of  Hafiy). 
Specimens  of  quartz  otyatal  ä-om  Brazil,  penetrated  by  topaz,  are  not  unconunon. 

Minut«  eryatala  of  three  or  four  different  kinds,  and  two  or  three  liinds  of  liquids,  have  been 
deteolfld  by  Sir  David  Brewater  In  oryatalsoF  topaa.  (Edinb.  Trana.,  x.,  and  Am.  J.  8oi.,xii.  314; 
and  later,  Edinb.  new  PhiL  J,  11.  ivi.  130,  Proc  R.  Soo.  Edhib.,  iv.  548,  v.  95.)    See  ander  Oe- 


Fiue  topazes  coma  from  the  Urals,  near  Katharinenbui^,  and  MIask ;  in  J 
L.  Baikal,  in  Ihe  Adiic-Tachilon  Mts-,  etc.,  one  orystal  from  near  the  river  TIrulga,  now  in  the  im- 
perial oabinet  at  St,  Petersburg,  beingn|  in.  long,  6i  in.  broad,  weighing  2aj  Ibs.  av.,  and  mag- 
nificent  also  in  its  perfect  transparency  and  wine-yellow  color.  Found  also  in  Eamsehatka,  of 
yeDow,  green,  and  blue  colors ;  Villa  Rica  in  Braail,  of  dcep  yellow  color,  either  in  vema  or  nesta 
in  lithomai^,  or  in.  loose  cryatals  or  pebblos ;  aky-bhie  oryatala  in  Cairngorni,  Aberdeenshire ; 
Jamoson  Bientiona  one  whioh  weighed  19  oa. ;  at  the  tin  minea  of  Schlackenwald,  Zinnwald,  and 
Ehrenfriedersdorf,  and  smaller  crystala  at  Schnedteustein  and  Altenberg ;  the  Moome  mo 
smell  limpid  crystaU  with  beryl,  albite,  and  mica,  in  druay  cavities  in  granite.    Fhysalite  o 
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orystals  of  great  size,  at  Poeaum,  H"orway  |  Pinljo,  Swedcn,  in  a  gcanits  quariy,  am!  at  Broddio 
in  a  bouläer ;  one  eryatal  from  this  last  loeality,  at  Stockholm,  weigted  eightj  poundg. 

Topaa  ocours  also  in  tie  Meroado  Mtn.,  in  Duiango,  Mexico,  lüong  with  tin  ore  aiid  maguetite  ; 
at  La  Paz,  proviaee  of  Guanasuato.  Pycmte  ia  from  the  Ün  mine  of  Altcnberg  in  Saxony  ;  atao 
those  of  Schlackeawald,  Zinuwald  in  Bohemla,  aud  Kongsberg  in  Norway. 

In  the  United  States,  in  Coim.,  at  Tcumball,  witli  fluor  and  diasporB ;  at  Middletown  rare ; 
at  Wihimantic,  with  eolumbite.  In  S.  Car.,  at  Crowdar'B  Mountain.  In  Üböi,  near  39"  40'  H.  and 
113i°  W.,  W.  of  S.  of  Salt  lalcB,  in  rhomas'a  Mia.,  onOapt,  Simson's  retum  trail.  _  At  TnimbuE 
the  eiystala  are  abondant,  but  are  saldom  traneparent,  esoept  thoae  of  smali  siac;  thaso  are 
UBually  white,  or  with  a  tinge  of,  greeo  or  yellow.  The  large  ooarse  cryst^  are  sonietimes  sii 
or  sevon  inohea  in  diamefer, 

A  variety  of  topaa  frora  Brazil,  wlien  heat«!,  aasiimea  a  pink  or  red  htie,  reaembüng  tho  Balaa 
ruhy,  Tlie  fineat  orystals  are  bronght  (Vom  Minaa  Jlfovas  in  BraaiL  Prom  their  peculiar  limpid- 
ity^  topaz  pebblea  are  aometimea  denomlnated  gottUes  Xeatt.  The  eoarae  varietioa  of  topaz  may  be 
employed  as  fl  subatitate  for  emery. 

On  thecryst.  of  tüpaz,  eee  Kolcsoharof,  Min.  RuaaL,  iL  198,  B44,  iii,  19S,  318;  Heasenberg.  Min. 
Hot.,  Na  vii.  38, 

The  name  topaz  ia  from  Tor&iwi,  an  island  in  the  Red  Sea.  aa  stated  by  PUny,  But  the  topaz 
of  Pliuy  waa  not  the  true  topaa,  aa  it  ''  ylelded  to  Öie  ffle."  Topas  waa  included  hj  Phny  and 
eariier  writera,  as  weh  aa  by  many  later,  under  the  name  ckrysolile. 

Alt. — Topaz  ia  found  altored  hoth  to  ateatite,  and  kaolin  or  hthomarge. 


326.  EUOLASB.    Eaüy;  Delameih.,  J.  de  Phja.,   sli,  lß5,  l';9a  (without  credit  loHaüy); 
T,T„  il.  254,  1197  (with  credit  to  Haüy) ;  Eaüy,  J.  d.  Minea,  y,  258,  n9g,Tr,,ii.  1801,    Bnklas 

Monoclbic.  C=n°  W=0  M-i,  I M=115°  0',  0  A  14=146°  45' 
a:h:  c=l-02943  : 1  :  1-5446=1  :  0-97135  :  1-50043.  Observed  planes 
vcrtieal,  I{s),  U{a\  U{h),  i-^{I),  ^-V■H  HW),  HQ)>  *^(r),  ^(M 
■i-3{5},  i-S{$),  *-18,  j-32;  4-|-;  elinodomee,  i-i(nl  14 (o),  |4(ö),  24,34 
liemidom^,  |-ij  ^4,  1-4 ;  hemioctaliedral,  1,  -1  (m)  ;  1-2  (4),  -1-2  {?■),  -J-S  (») 

2-t«,  V-Y(»),  «-t(y.  6-H')i  -i-3(»)i  H(r>i  i-i(S),  -2-ä»;  i-'H») 

354 

«  A  7=123°  30' 

«4Ai-2=10r  40 

i-l  A  i-i=90 

i-iAf  j=13Y  6 

a  A  -3-8=130  ir 

i4  A  -1=112  50 

«A -1-2=101  83 

a  A  14=123  16i 

a  A  1-3=104  5 
rt  ^  H=105  49i 
-1-2  A -1-2=156  14 
1-2  A  1-3=151  43  ^i^' 

-1  A  -1,  front,=134  30 

2-i  A  2-J=130  16         U  A  1-i,  top,=H3°  29'      0  A  f!=161°  61' 
■l/-¥(»')AJ/-i/=123  32     i-iAH''>P,=143  43 

Cleavage  :  iri  verj  perfect  and  brilliant ;  0,  i-i  mucli  less  distinct.     Tound 
only  in  crjstals. 
H.=T-5.    G.=3-098,  Haid.;  3-09T,  Uno,  from  Brazil,  Dssol. ;  3-096- 
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3'103,  fr.  Urale,  Kokseli.  Lnstre  Yitreous,  eomewhat  pearly  on  tbe  c 
face.  Colorless,  pale  mountain-gi'een,  paBsing  into  tlne  and  white.  Strcalc  un- 
colored,  Transparent ;  occasionally  Bubtransparent.  Fracture  conchoidal. 
Very  brittle.  Pouble  refraetion  strong ;  optic-axial  plane  i-l ;  bisectrix 
acute,  positive. 


Comp. — 0.  ratio 


Si        äl       Pa     Fe      Be      Ca      Sn     S       F 

1.         43-2S     30-56     2-22     21-18     0-70     =98-48  Berzelius. 

a.         44-18     31-87     1-31 21-43 0-35 =99-14  MaUeU. 

3.  (ä)41'63     34'01      1'03     le'SI    O'U     0!!4    6-04    0'38— lOO'eO  Dionour 

Pyr-,  etc. — In  Üie  doasd  tube,  when  strongly  ignited,  B.B.  giveB  off  watec  (Damour).  B,B.  m 
the  forceps  craeka  and  whitens,  throwa  out  pointa,  aal  fiisea  at  5'5  to  a  white  enarael.  Beoomea 
elecljio  by  frietion,  and,  when  onoa  eseited,  retains  tMa  property  for  several  hours.  Not  acted 
on  by  acids. 

Obs.- — OcGurs  in  Brazil,  in  tte  mining  distclct  of  TiHa  Eicaj  with  topaz  in  ebloritic  schist ;  in 
the  auriferoua  sanda  of  the  Orenburg  d^triot,  southem  Ural,  near  the  rir«r  Sanarka,  with  topaa, 
oorundam,  cjanite,  oto.    Oce  Ural  crystal  measvixea  3  in.  by  1  in, 

Tiio  cryatalliaation  of  thia  Bpeoies  is  elaborately  deteuled  by  Sohabua  in  tho  Tranaactions  of  tiie 
Eoyal  Aeademy  of  Tiecna,  ToL  vi.,  and  by  Kokscharof  in  Po^,,  ciü.  848,  and  hia  llussian  Miu- 
er^ogy. 

BucJase  rcceiTes  a  high  poliah,  but  ia  uBeleas  as  an  ornamental  stone  on  aoootint  of  ita  brittle- 

Named  hy  Haiiy  ftora  e%  easüy,  and  n-*"«,  lo  break.  Haüy  atatea  that  hia  name,  Eiidase,  waa 
putliahed  by  üaubanton  in  an  early  isaue  of  his  Tableau  meth.  de  ■Mineraos ;  but  the  particular 
edition  of  the  Tableau  (of  which  several  were  iaaued)  the  author  has  not  beon.  ablo  to  learn.  De- 
lametherie,  after  publishii^,  in  1192,  the  iiame  and  dosoription,  without  creditlng  eiüer  to  Haüy, 
in  his  Theorie  de  la  T^re.  in  1797,  gives  Haüy  füll  credit, 

First  farought  to  Europe  from  S.  America  by  Üomhey,  in  1785. 

327.  D ATOUTS.  Datolith  (fr.  Arendal)  Esmarh  (uudesor.) ;  Karden  <fc  Kla^r.,  Gehiea's  J.,  vi. 
1806,  Klapr.  Beitr.,  iv.  354,  1807;  Xih-ä*.,  Tab.,  62,  1808.  Datholit  Wem.,  1808.  DathoKta 
Brongn.,  Min.,  il  397,  1801.  Chaui  boratee  ailicenae  S.,  TabL,  IJ,  1809.  Bsmarkit  Hamm., 
Handb.,  862,  1813.  Datolite  .dito«.  Min.,  1815;  Jameaon,  iL  257,  1816.  Borate  oflime;  Boro- 
aüicate  oflime.    Hnmboldtite  Lttyy,  Ann.  Phil.,  II. v.  130,  1823. 

Botriolit  Hojism.,  v.  MoU's  Efem.,  iv.  393,  1308.  Botryolith  Karst.,  Tab.,  52,  1808.  Cham 
borat^  siliceuso  var,  concretionn^-mammelonu^e  £!,  Tab].,  17, 145, 1809,  Paacr-datolith  Xeon^., 
Handb.,  690, 1821,    Botrjolite. 

Monoclinie.  (7=89°  6i'=0  (below)  A«-*,  IaI=116°  3',  Oa1-1=162° 
27';  a  :  5  ;  c=0-49695  : 1  : 1-5712.  Observed  planes:  0  («);  vertical,  / 
(d),  i4  (c),  ä-*  (5,  rare),  e-ä  (o),  i-i  (r) ;  clinodomes,  l-l  (tf),  |-i  ((),  2-5,  (ff), 
44  (m) ;  hemidomes,  2-«  (7),  -14  (w),  -f4  {v),  -%i  (x),  -34  (/),  -4-*  (v>), 
-64  (s),  -8-i  (■!-) ;  hemipyramids,  f  {%),  1  {[),  |  {l  of  Scliröder),  2  {0),  4  (/3), 
-4  (n),  -6  (0,  -8  (ä  of  Ö.) ;  -3-3,  -6-3  (p) ;  ^3  (0) ;  -54  (;() ;  -3-|  (™) ; 
12-|  (p) ;  2-ä  {h),  ^-ä  {z),  -f  ä  (t),  -8-ä  (j) ;  |-|  ?  {t  of  f.  358). 

OA-2-^■=135°  13'  Oa  4=154°  53'  (9  A  6-3=108°  13' 

0A-1-*=153   35  ÖA  1=141  49  0  A  4-ä=121  58 

0  A  -6-*=108   37  Oh  3=130  23  Oh  8-5=107  20 

ÖA  1=149  33  ÖA -4=113  4  Ö  A  J=90  5 
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6*  A  24^147  41 
Oa4^i=12S  19 
Ja  2=139  32 
/A-4=15T  1 
■^'A  1  =  111 


eiTBSILICATES. 
UM=14:1°    32' 

«-iA«-ä=128  9 
i-i  A  24=90  5 
i4  A  44=90  4 
ZaJ,  front,=115  3 
24  a  24,0V.  0,=115  21 
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e'-ä  A  4-ä,  ov.  i-i;,=76°  18' 
44A44,  ov.  0,-1Q  38 
7-2  A  2,  adi.,=131  38 

-2-*  A -4=145   34 

-2-iA«-*=134  53 
I  A  4,  adj.,=141  14 


Cieavage :  0  distinct.     Also  botryoidal  and  globular,  having  a  eolumnar 
Etructnre ;  also  divergent  and  radiating ;  also  maesive,  granulär  to  eompaet. 


lale  Eoyale. 

H.=5— 5-5.  Gr.=2-8— 3;  2-989,  Arendal,  naidin^ev.  Lustre  vitreous, 
rarely  subresinouB  on  a  surface  of  fracture ;  coior  white ;  sometünes  gray- 
ish,  pale  green,  yellow,  red,  or  amethystine,  rarely  dirty  olive-gi'eeii  or 
honey-ycllow,  Streak  white.  Translucent ;  rarely  opaque  white,  Frac- 
ti]re  Tineven,  subconchoidal,  Brittle.  Plane  of  optical  axia  i\ ;  angle  of 
divergenee  very  obtuse ;  bisectrix  nearly  normal  to  *-*. 

Var.— 1.  Ordmary.  In  ciystala,  glassy  in  aapect  üsual  forms  as  iu  figarea.  Oystals  from 
Bergea  Hill,  exsmiiied  by  Heasenberg  (Min.  Not,  No.  iy.),  siinilar  to  flg.  356,  but  wanling  0,  -G-i, 
-  6-S,  anÄ  lia,ving  4,  %-i,  i-ä.    Tliose  of  Andreaaberg  have  the  piaiiea  0,  i-i,  I,  i-h  {theso  three 
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quite  Bmall) ;  -1-^  -2-j,  -4-^  i-i,  S-i;  2-*,  4-i,  -4,  -6,  -^,  3,  i,  J,  -4-2,  -8-5,  -f-ä,  -3-ä,  l-S.  (Schröe- 
der,  P<^-,  xoviiu  34,  aud  Dauljer,  ib.,  (du.  116).  Thoae  of  To^iana,  as  in  flg.  S60,  with  also  i-i, 
f-l,  -8-^  1-i,  4,  J,  -6-3,  -5-5-.  One  ot  Qlen  Fai^,  ügured  by  Greg  &  lettaora,  hns  the  planes  of  the 
rhombio  prisni  I  (ß]  TOry  large,  i-i  (F)  narrow  linear,  the  clinodomea  S-i,  4ri  aarrow,  and  the  oo- 
taliedral  planes  -4  (small),  4  (large),  1,  a. 

The  plane  i-i  is  uaually  nmde  0,  and  0,  i-i,  and  4-i,  I;  but  In  that  case  the  form  ia  not  so  simply 
ptesented  as  ia  Gie  above  flgures.  The  auglea  of  Üie  yertioal  priams  I,  i-ä  are  very  nearly  identi- 
cal  with  thoseof  the  clinodomea  2-i,  4-i  Tlie  sroaU  letters  added  to  the  crystaJlographic  symbola 
in  the  list  of  obaerved  planes  above,  are  tbe  lettering  of  BrookeÄ  Miller  (Min.,  408)  and  of  Dauber, 
The  plane  l^  offlg.  358,  makes  parallel  inlerseotions  with  i  and  4-j,  hut  not  with  2  and'2-J.  OA,i= 
140°  — I42°,i-i  A  (=  about  lOSJ"  by  measuremeat. 

2.  ttompoci  massive.  White  opaque,  hreaking  with  the  surface  of  porcelain  or  "Wedgewood 
wäre.     G.=2'911,  Hayes;  2'9B3,  Chandler.    Prom  Uie  L.  Superior  region  (anal.  81. 

3.  Botryoidal;  Bolryolile.  Badiated  colninnar,  having  a  hotryoidal  sorface,  and  coataining  niore 
water  than  the  crystala.  The  ori^al  locaJity  of  both  üie  orystelliaed  and  Iwlryoidal  was  Arendal, 
Norway.  _ 

Comp.— 0.  raöo  forS,  ß,  Si,  0=2  :  3  ;4:  1;  (Oa',fi',B)8i,  in  wMolt  Ö" :  Ca»  :  E=l  :  2: 
3— SOica  31'6,  boric  aeid  21'9,  lime  35-0,  watet  B-6=2t)0.    Eor  botryolile,  the  ratio  2  :  3  r  4 :  2. 

Analyses:  1,  Stromeyer  (Pogg.,  xii.  167);  2,  Du  Menil  (Sohw.  J.,  UL  384);  S,  4,  Eammels- 
berg  (Pogg.,  ilviL  115);  5,  Bechi  (Am.  J.  Sei,  IL  ziv.  6-^);  6,  Tachermak  (Kent^.  Uebera.,  1860, 
57):  7,  Whitney  (Am.  J.  SeL,  III.  xv.im);  8,  0.  F.  Ohandler  (ib.,  ixiTÜi,  13) |  9,  A.  A.  Hayes 
(J.  H.  H.  8.,  Boatou,  yiiL  62) ;  10,  Eammelsbe:^  (1.  c): 


Si 

B 

'  Ca 

S 

DaMite,  Andreasberg 

37-36 

21-26 

35-67 

5-71  =  100  Stromeyer. 

38-51 

21-3-i 

35-59 

4-60  =  !00-)4  Du  Menil. 

38-48 

20-31 

3B-64 

"        Arendal 

37 -65 

21-24 

Mt  Caporeiano 

87-60 

22-03 

35-34 

1-se,  äl  0-8B,  Mg  2-12=99-41  Bce 

To^iaua 

38-2 

[21-2] 

34-9 

5-7=100  TsohermaJc. 

I.  Eoyale,  DaloäU 

37-64 

21-88] 

U-6S 

5-80,  JSn  i*-.=100  Whitney. 

L.  Superior,  tahile 

37-41 

21-40] 

35-11 

5-73,  AI,  Fe  0-35=100  Chandlor. 

■'        (1)  38'12 

22-40 

33-23 

8-97,  äl,  Pe  0-52,  Ou  0-04,  q'tz  1-94 

Arendal,  Bolryolile 

3B-08 

19-34 

35-22 

Pyr.,  eto,— In  the  cloaed  tube  gires  off  much  water.  B.E.  fusea  at  2  with  intumescence  to  a 
dear  glaaa,  coloring  the  üame  bright  groen.    Gelatinizes  with  muriatio  acad. 

Oba. — Datülita  ia  found  in  trappeaa  rocks ;  also  in  gneiaa,  dioryl^  and  Serpentine;  in  me- 
taBie  Tema ;  ewnethnea  also  in  beds  of  iron  ore.  fonnd  in  Scotland,  m  trap,  at  Kilpatriok  Hills, 
Glen  I^  in  Pertlishire,  and  in  Saliebury  Oraigs ;  in  a  bed  of  magnetite  at  Arendal  in  Norway, 
and  in  Utö  in  Sweden;  at  Andreasberg,  in  veins  of  silyer  orea,  in  aiT^lllaceous  sobist,  with  apo- 
phyliite,  etar  at  Hlederkirehen  and  Sonthofen  in  Bavaria  (the  hamMdlile) ;  in  granite  at  Baveno 
near  Dago  Maggiore,  one  crystal  from  whieh  piaoe  measured  4j^  x  3 J  x  1^  incbes ;  at  the  Seiaser 
Alp,  0^1,  and  also  at  Theias,  ceac  Olausaen;  at  Ut  Oatioi,  Tascany,  in  gabbro;  at  Toggiana 
in  Modena,  in  Serpentine ;  in  dioryte,  on  the  Roaakopf;  near  iS-eiburg,  in  Brägau. 

Datolite  ocours  crystaÜized  and  massive  at  the  Boeky  Hill  quarry,  Hartford,  Conn.,  in  Üie 
norlh-eaat  part  of  Southingkm,  near  Mr.  Hamlea's,  in  amygdaloid,  both  in  erystals,  fibrons,  and 
massive;  also  in  Berlin,  near  Kensmgion;  in  the  north-west  part  of  Meriden  and  at  Middle- 
fleld  Jalls,  Gönn;  in  better  speeimena  at  Hoaring  Brook,  14  milea  from  New  Haven,  where  the 
cryatala  (f.  356-356)  are  someljmes  halt  an  inoh  long,  and  nearly  pelludd ;  the  author  obtained 
from  a,  transparent  eijstal  of  this  looality  JA  J=115  12',  giving  by  caloulation  for  i-ä  A  i-ä  76° 
28';  tiie  plaae  s  ie  not  quite  even,  and  is  oflen  unpolished;  in  N.  Jersey,  at  Bergen  Hill,  in 
splendid  oryatals ;  in  ir^paan  tooks,  both  erystals  and  the  opaque  white  compact  variety  (anal, 
3),  in  the  Lake  Superior  region,  at  the  Mimiesota,  Quincy,  Marquette,  Ash-bed,  and  other 
mines ;  »t  the  Superior  mine  near  Ontona^on,  and  on  Isle  Boyale, 

Named  from  /tartoimi,  io  divide,  alludiag  to  the  granulär  strnctare  of  a  massive  variety.  Werner 
introdueed  an  h  after  the  first  (  wiliiout  reason,  and  most  subsetiuent  authors  have  followed  him 
in  this ;  but  aot  Karsten,  nor  Leonhard  who  pronounced  it  wrong,  nor  Haidinger,  Aikin,  Jame- 
eon,  and  others. 

Levy  gare  the  name  hwmboldlile  to  erj^tals  whieh  he  found  to  be  menoclmic,  datolite  having 
been  made  orthothombio  by  Haüy.    WoUaston  proved  tlieir  identity  witli  datolite. 

Alt. — Haytorila  is  datolite  altsted  to  chalcedony. 
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328.  GUAEINITE.     Guiswdi,  ZS.  G.,  x.  14,  11 

Tetragonal.  0  Al-i=15Q°  ZS' ;  »=0-3713. 
Observed  planes  as  in  the  figure.  0  A  2-i= 
143°  33',  U  A  l-i=110°  22',  4^  A  S-^^iaß"  27', 
i-i  A  »-2=153°  26',  m  A  a-3=161''  37'.  In  tliin 
tables ;  fig.  362  a  top  view;  planes  i-i  sometimes 
wanting;  1-ä  and  2-i  observed  in  only  one  of 
the  two  zones.  Cleavage  parallel  to  W,  rather 
iinperfeet. 

H.=6.  G,=3'487.  Lnstre  of  cleavage-face 
Boinewhat  adamantine.  Color  Bulphur-jellow, 
honey-yellow,  pale  or  dark.  Streat  uncolored, 
or  whitish-gray.     Transparent  to  translucent. 

Comp.— (Öa+Ti)  Si,  same  as  for  titanlto.  Analysis  hy  Suiecardi  (1.  c):  äi  33-64,  Ti  33-02,  Ön 
2B'01,  Pe,  Stc  ir.    The  oorapouadiE  consoqiieatlj- (femorpÄoiB. 

Pyr.,  eto.— The  aame  aB  in  titanite. 

Obs.— ^Found  in  amflll  eavities  in  a  grayish  trachyts,  on  Konte  Somma,  along  with  glassy  feld- 
spar and  nephelite.  The  maaa  of  the  trachyte  is  riöli  in  glasay  feldapar,  hornblende,  and  melanite. 
In  oue  coae  in  the  common  rock  of  Somma,  consisting  of  feldspar  and  nephelite,  and  here  along 
with  sphene, 

Afl  titanic  acid  itself  is  trimorphous,  it  is  not  stränge  that  a  Compound  «mtaining  it  shoiüd  be 
dimonphous. 

329.  TITAKITB.  Houv.  flnbstanoe  minerale  (fr.  Chamouni)  Piciet,  J.  de  Pliys.,  sxxi.  36S, 
1181  ■,=Fi(AHe  Delameth.,  T.  T.,  it  282,  1797.  Titenit  (fr.  Passau)  Slapr.,  Beitc.,  1.245,  1195; 
—Titane  silicao-caloaire  iJoiMiwrfiiR,  Tabl.,  1799,  K,  Tr.,  iv.  1801;=Braun  MänaltBra  Werrt^  Min. 
Syst.,  1808,  Leonh.  Taaeh.,  iii.  311,  1809.  Sohorl  rayonnante  en  gouttiäre  [or  channelled  Aotin- 
olite,  the  crjat  boing  twins  with  a  reent.  angle]  Saasswe,  Toy.  Alpes,  iv.  103,  l'i96;=Sphene 
H.,  Tr.,  iil  1801  i=Gelb  Menakera  Wem.,  1808,  1.  o. 
Sämäine  (fr.  Marone,  Dauphiny)  Fl.  de  Bslkvue,  J.  de  Phys.,  li.  443,  1800.    Spinthere  K,  1l., 


Ligurite  (fr,  Stura,  Apcnnines  (Liguria))  K^ani,  Mem.  Aee.  Sid.  Genova,  i 
ksvii.  236,  1813.  Greenovite  (fr.  St.  Marcel)  I>u/.,  Ann.  d.  M.,  111.  xvii.  529, 
Sftep.,  Am.  i.  Sei.,  sxslx.  36t,  1840.    Aspidelite  Weibye. 


-,  J.  t 


Monoelinic.  (7=60"  IT^O  M4;  rAl=113°3r,  ÖaU^159°39'; 
a:b:  0=0-56586  :  1  :  1-3251.  Observed  planes :  0 ;  vertieal,  i4,  *-*,  J, 
iS  ;  clinodomes,  2-^,  4-»,  ^-5. ;  hemidomes,  —^  (or  -^^),  -2-»,  -5-*,  ^-i,  ^4,  ' 
1-i,  2-i ;  hemioctaliedräl,  i,  |,  1,  -1,  2,  -2, 4,  -4: ;  1-2,  2-2,  -4-2 ;  -3-3 ;  f  |- ; 
H;l-ä,-3-ä,6-ä,|^,l-^f 


OM  A  «^(P)=119°  63 
0(v)  A  l-i(a!)=159 
OUA  A  4-l(5)=123  59 
OMAlM^lUdO 
ö(3/)a  1(4=154  19 
OM)  A  3{«.)=141  44 
OM  A  -1(0=139  26 
0(y)  A  -2((!)=109  37 
1(«)  A  1(3)=149  43 


2{n)  A  -2{i},  ov.  ^=108°  39' 
2(n)A/(7-)=152  46 
2(n)Aj4(P)=144  56 
2(n)A2(«)=136  12 
-1(A  A  -l(h=133  52 
-2();)A -2(0=110  52 

-4  A -4=106  2 
2-2(e)  A  2-2(e)=157  16 
l-2{w)  A  1-2(m')=164  36 
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OXTGEK   COaiFOUSDB, 


6-ä(«)  A  »4(})=140°  SSV 
-3-»ta)  A  -3-ä(>»)=76  7 
-S-äta)Aa(})=14127 

«(_P)  A  i-3(o)=167  41 


t-»(»)  A  4-¥»),  OT.  0,=e7°  58' 
I{r)  A  M(P)=146  46 

U(F)  A  »-ä(S)=90 


A" 

7\ 

x?^ 

■=fr'= 

M 

/VA      ß_fL_^, 

\A 

p--^ 

\ '/ 
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^   ä 

r 

\ 
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\L 

J   H' 

i 

W 

Bpinthece. 

i 

^ 

^ 

l^ 

Cleavagc :  /  sometimes  nearly  perfect ;  i-i  and  -1  mueh  l<ss  so  ;  rarely 
(in  greeaovite)  2  easy,  -2  le^  so;  sometimeB  hemimorphic  {f.  372). 
Twins :  compoaition-face  'i-i,  and  twinned  either  (a)  by  revolution  on  an 
axis  normal  to  *-J,  or  (Ä)  on  a  vertical  axis  \  the  former  very  common,  and 
uauallyproducing  thin  tablea  with  a  reentering  ai^le  along  one  aide ;  eome- 
times  elongated,  as  in  f.  373 ;  oceasionally  in  double  twins,  or  fotirs,  as 
would  be  represented  by  two  f.  373  imited  baek  to  back,  Sometimes  mas- 
sive, compact ;  rarely  lameUar, 

H,=5— 5*5.  G-.=3'4— 3'56.  Lustre  adamantine — reeinona.  Color 
brown,  gray,  yellow,  green,  and  black,  Streak  white,  slightly  reddish  in 
greenovite.  Transparent— opaqne.  Brittle,  Optic-axial  plane  »-*;  bisee- 
ttix  positive,  veiy  closely  nonnal  to  1-ä  ((b)  ;  double  reiraetion  streng ; 
axial  divergence  58''-56°  for  the  red  rays,  46-45°  for  the  blue ;  Descl. 

Comp.,  Var.— (Cfl+¥i)  §i,  wMoli  ia  equivalent  to  B  Si(smoe  E  O+RO'^^E'O');  itbeinga 
3 ;  3  Silicats,  lite  aodalusite,  W  one  \a  which  titauium  fo«a8  part  of  tiie  l>Bae. 
Tar.  1.  Ordinary.  (o)  THanile ;  brown  to  black,  tlie  original  being  tlius  oolored,  also  opaque  or 
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StTBeiLICATES, 

aubtranaluceut.   (6)  ^'hme  (naraed  fi^iii  a^ftv,  a  wedge)  \  of  11 
and  otlen  translucent ;  tba  original  was  jellow 
Ligm^te  was  an  apple-graen  sphena ;    " 


Scliwaniensteitt. 
from  its  luslre,  and  semelwe  from  senien  Uni,  flaxseed,  alludlng  to  a  common  form.  Lederile, 
brown,  opaqae,  or  BubtranBlucent,  of  the  form  iu  f.  369. 

3.  Manga/n^sian, ;  Ch-eeaomie.    Eed  or  roae-eolored,  owing  to  the  presence  of  a  litüe  maoganese. 

3.  In  the  orjBtals  there  Is  a  great  diverBitr  of  form,  arising  from  an  alongation  or  not  into  a 
prism,  and  froca  the  oeeurrenee  of  the  elongation  in  the  direotion  of  different  diainetera  of  the 
fundaiaental  form,  (a)  Long  priamatie  in  Vae  direetion  of  the  prism  I,  t  367  of  spisiöiere, 
from  Dauphiny  |  ehort  prismatie,  in  the  aame  direction,  t  369,  Uderüe,  trom  nortäiem  New  Toilc ; 
(c)  oblong  prismatio  in  the  direotion  of  the  edge  2/2,  very  common,  f.  363-365 :  (rf)  in  tho  direction 
of  theedge-1  / -1,  f.  3S8  (from  Haumann) ;  e  in  the  direction  of  tho  pciam  4-i,  f.  371,  pictite,  and 
t:  373  twin  from  Sohwaraenatein ;  (/)  not  elongated,  of  whioh  f.  866  i3  one  cxample  among  maaj 
widely  differönt.  Besidea  theae  there  are  (g)  ImrUmorphic  forma,  aa  in  f.  372,  the  planes  of  the 
oppoaite  extremities  of  the  crystal  oeiag  nnlike. 

Analvses:  1,  Klaptoth  (Beiti.,  L  245);  2,  8,  ßosalaa  and  Brooks  (Pogg.,  Isii.  353);  4,  Fudha, 
{Ann.   Ch.  Pharm.,  ilvi.    319);   5,   H.  Boae  (Pogg.,  liü.J53)i    6,   Mar^oac  (Ann.^Ch.  Phys.,in. 


.  d.  Minea,  IV".  vi.  325) ;  B,  T.  S.  Hunt  (Am.  J.  Sei.,  II.  : 


.  44a); 


Paasau,  Ivi. 

35 

33 

33      =101  Klaproth, 

30-63 

42-66 

25-00,  J"e  3-93=103-12  Brooks. 

Arendal,  bn. 

Sl-20 

4Ü-02 

22-25,  Fe  5-06=99-43  Eosales. 

Sohwarzenstein,  yw. 

32-52 

43-21 

24-18=99-91ISiehs;  G=:3-44. 

Zillectiial,  j/wA.  gn. 

SB29 

41-58 

26-61,  :feO-96=10!-«EoEe;  G.^3-535. 

Piedmont,  Greeaoväe 

82-26 

83-57 

37-65,  f  e  0-76,  5tn  0-76=!00  Marignae. 

30-4 

43-0 

34-3,  Mn  8-6=100-3  Delesse. 

Grenville,  Lederiie 

31-33 

4000 

28-31,  %n.  0-40=100-54  Hont;  6.=3-5. 

Frugard,  Finl.,  M. 

31-03 

43-51 

21-76,  Fe  0-75,  ßlg  0-08,Äll-05,  ign.  0-38=98-634. 

Pyr.,  etc. — B.B.  some  varietias  ohanga  color,  baooming  yeHo-B',  and  fuao  at  3  with  intn- 
meaeenee,  to  a  yellow,  brown,  or  blaok  glaaa.  With  boras  they  afford  a  olaar  jrellowiah- 
green.  glasa.  Irapetfectly  solublo  in  heated  muriatic  aeid ;  and  if  the  aolution  be  concentrated 
along  with  tin,  it  beeoraes  of  a  fine  violet  color.  With  Salt  of  phosphorus  in  B.F.  girea  a  violet 
bead ;  varietiea  containing  rauch  iron  reqiüre  to  be  treated  with  the  flui  on  ohareo^  with  metal- 
lio  tin.    Completely  decompoaed  hy  aniphuric  and  fluohydrio  acids. 

Obfl. — Titanite  occuca  in  imbedded  erystals,  in  granito,  gneiaa,  mica  echiat,  ayenite,  cJilorite 

aohiat,  and  granulär  limeatone ;  alao  in  beds  of  irou  ore,  and  TOloaiiic  rocka,  und  offen  asaoiäatod 

with  pyrosene,  honibloiide,  bhlorile,  eoapolite,  zircon,  etc.     Fonnd   in   complicated   Compound 

25 
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Ööb  OXYGEN 

crystals  of  El  pale  green  color  and  tranBparent,  in  tte  Grisona,  Swilaerland,  assodated  with 
ifeldapar  and  cMorite ;  in  mica  slate  at  Bt.  Gothard  i  aleo  at  Mont  Blanc,  and  elacwhore,  in  the 
Alps  I  011  ctystals  of  calcite  at  Chalanehes  and  Maromme,  in  Dauphiny  |ÜiB  spinOiere  H.) ;  in  Bmall 
reddish  crjstals  in  the  prok^ine  of  Pormenaa  and  Chamouni  (j^idite  Saus.) ;  iu.  large,  broad,  yel- 
lowiah  or  reddish-green  erystals,  ■with  oolorless  apatite,  in  a  taloose  soiiBt  at  Ala,  Piedmont 
{ligtiriie) ;  in  pale  yellowiai^reen  transparent  or  tranJucent  crjslalB,  laceolate  in  form,  lining 
fissurea  in  lätfüiic  iton  at  Arendal,  in  Norway  {aspidelile  Weibye) ;  at  AoluriatOTBl!,  Urals ;  at  St. 
Marcel,  in  Piedmont,  witii  manganesian  epidota  aod  romeine  Qreejtovüe  Duf.,  Boal.  6,  ^7)  ]  at  Val. 
Ma^;ia,  Piedmont ;  at  Seliwarzenatein,  T^rol ;  at  Pelberthai  in  Pinzgau ;  at  Frugard,  in  Finland, 
of  a  brownist-black  eolor  (anal.  9).  Small  oiTStals  cocur  in  Syenite  at  Strontian  in  Argyleahire, 
near  Griffel  in  Galloway ;  at  Ora^  Oailleaoli  in  Perthshire  ;  in  layemesa ;  near  Taviatock :  near 
Trenmdoc,  in  Nortii  Wales,  'with  brookile ;  at  Crow  Hill,  near  Newry,  Irelaud. 

Oocasionally  it  ia  found  among  yolcanic  rocks,  as  at  Lake  Laach  {semeline  of  P.  de  BeUenie), 
and  at  Andernach  on  tbe  Rhine. 

OeeurB  in  Canada  at  QrenviEe,  Elmsley,  Burgess,  and  Grand  Calumet  Island,  in  amber-eolored 
crystala ;  in  the  tracliytea  of  YamaBka^  Sheßbrd,  and  Brome  Mta.  In  Maine,  in  flne  orystala 
BtSanfoi^i,  also  at  Thuraton.  IiiMiss.,good  crystala  in  gnciss,  in  the  eaat  part  of  Lee ;  at  Bo!1«ti 
wiüipyroieneandscapoliteinlimestono;  atPelham.  In  Coiwj.,  at  TtumbuU.  In^.rörft,atlt(^rs 
Eock  on  Lake  George,  abundant  iu  Braall  brown  aystals,  along  with  graphite  and  pyrosene ;  at 
Gouverneur,  in  blaek  crystals  in  granulär  limestone  with  soapoflie :  in  l>iana  neai  Natural  Bridge, 
Lewis  Oo-,  in  dark  brown  orystela,  among  whioh  is  the  ynriety  kderile  (f.  809),  in  mhich  cleavage 
ia  distänot  parallel  to  /;  the  crystals  are  sometimes  nearly  tliree  inches  aquare ;  at  RoBaie,  St. 
Ijawrenoe  Co.,  in  pale  red  and  brown  crystala  with  apatite,  pai^aeite,  and  feldspar  |  in  Ifacomb  necj 
Ploasant  Lake ;  in  Orat^  Co.,  in  largs  crystals  abundant  in  limestone,  near  Diick-cedar  pond,  in 
the  town  of  Monroe ;  near  Edenyille,  in  l^ht  brown  crystals,  aometimes  nearly  two  inches  across, 
iu  limestone ;  five  milea  aouth  of  Warwick,  in  large  grayiah-btown  crystals,  with  zircon,  hörn- 
blende,  and  iron  ore ;  alao  in  amall  crystala  a  nule  south  of  Amity ;  in  WeateUester  Co.,  near 
Peekakill,  in  an  a^^egate  of  feldspar,  quartz,  and  hornblende ;  alao  near  West  i^arma,  iu  small 
reddish-brown  prisms.  In  K.  Jersey,  at  Franklin,  of  a  honey-yellow  color.  In  Penn.,  Bncks  Co., 
three  miles  west  of  AtUeboio',  asaodated  witli  tabular  spar  aud  graphite. 

The  orystaliizaöon  was  flrat  clearly  made  out  by  G.  Rose  in  1331.  For  te<ieat  obsetvationa 
See  R.  ä  II.  Min. ;  Desd.  Min. ;  Hessenberg  Min.  Not,  IToa.  L  to  tu  ;  t.  Ealli.,  Pog^.,  osv. 
466.  Breithaupt  states  that  much  sphene  ia  triciinio  (Haudb,,  ii.  744,  B.  H.  Ztg.,  xxv.  107).  Pig. 
STOabove  is  ideal,  being  inCended  to  ezhibit  tbe  relative  positiona  of  the  planes  onthefandameulia! 
prtsm,  and  the  letters  used  on  ihe  planes  by  authora,  aa  well  aa  the  symbdls.  Fig.  3ti8  ia  from 
Nanmano,  drawn  aller  his  Tiew  of  the  fundamental  forpi ;  and  flg.  313  (from  Hessenberg)  ia  simi- 
lar  iu  this  respeot,  but  a  aide  view. 

Alt. — Sphene  occuis  of  little  hardnesa,  dull  iu  lustre,  and  hydrated  irom  aJteration.  Orystala 
of  Üiia  kind,  tound  in  a  decomposing  feldapar,  with  zircon  at  Green  River,  Henderson  Co.,  IT.  C, 
liave  been  named  by  C.  U.  Shepard  (Am.  J.  Sa.,  nü.  96,  1866)  ÄimÜiiiane.  Color  pale  yellowish- 
white;  II.=3'Q]  G[-.  =  a'7— 3'0,  and  atated  to  conKün  12-5  p,  c.  of  water.  Also  oeeurs  altered  to 
Bteatite. 

Artif.— Fornied  in  crystals  by  heating  together  3  Si,  4  fi,  and  oMorid  of  calcium,  tho  coraposi- 
tion  of  them  (|)  Si  3Ü-5,  Tfi  41'7,  Ca  27'8=100 ;  and  the  manganesian  (greenovite)  by  adding 
Chlorid  of  manganese  (Hautefeuille). 

330.  GaormraDana.  (OltaniteP.  (?iott,  Jahrb.  Mm.,  1866,44.)  P.  Qroth  haa  shown  that  the  ti- 
lanite-like  mineral,  from  tlie  sycnite  of  Plauen  Grund  near  Dresden,  diBfera  in  compoaition  and 
cleavage  from  ordlnary  sphene.  The  form  is  monoclintc  in  habit,  being  aomewhat  like  f.  S63  and 
36T ;  but  there  ts  diatmct  cleayaj^  parallel  to  one  2,  and  httle  distinct  parallel  to  the  otlier.  The 
an^are  3  a  2=136°;  a  on  l-i=lBD"  19'  to  156°  20';  1-!  on  «  about  163°.  H.=6&.  G.= 
3'5ü — 3-60.  Lustre  vitreoua  to greasy.  Colorelovelöblackish-bromi;  in  thiu  spUnters  reddiah- 
browu  aud  translacent.    The  altered  mineral  ia  isabella-yellow  to  pale  yellowish-brown. 

Compoaition  acoordlng  to  Groth  [1.  c):  ft)  äi  30'51,  Ti  31-16,  E'e  5-83,  *!,  Y^  244,  Mn  1-03,  Ca 
31-a4=102-80.  It  gives  the  0.  ralio  for  E,  ß,  11,  Si,  8-95  :  3-23  :  12'16  ;  16-16,  or  for  basea  (Ti 
indnded)  to silicK,  24-34 :  16-|6=3  r  2.  The  general formula  is  tlierefore  (Ä^  M,  S) Si.  Theanaly- 
Bls  corresponds  rery  nearly  to  8  Si,  6  Ti,  1  B,  9  (Ca  lin).  It  is  therefore  a  litanite  iu  whitli 
oue-half  of  the  bases  consists  of  3  Ca'  +  J  (iPe,  Äl),  If  not  a  result  of  alteratlon,  and  the  char- 
aeter  of  the  cleavage  Is  a  constant  one,  it  sliould  rank  as  a  distinct  spedes. 

Castellitb.  Caatellit  Breith.,  R  H.  Ztg.,  xxv  ll.i,  ISÖß,  Monodinie.  In  very  smaU  and  es- 
ceedingly  thin  8-sided  tables,  having  for  the  angles  of  therhorabic  prism  118°  and  62°.  Cleavage; 
prismatJe?  H.=5-S— 6.  G.  =  3-150.  Lustre  vitreoua,  somewhat  adamantlne.  Color  wine-yel- 
low  to  was.yellow;  straak  coloriess.    Pragils. 

AoL-ording  to  Plattner  it  acta  B.B.  like  ütauite,  giving  evidonce  of  the  prcaonco  of  tltanic  acid. 


«B,  Google 


lime,  snd  süica,  bat  witli  leas  of  the  Srst  nnd  more  of  the  last  than  m  Bphene.  Occurs  in  the 
phonollte  of  HoIenMuk  Mtu.,  near  Pruliosulit,  and  in  that  of  Sollodiz~a  rock  containing  also  aaui- 
diu,  hornblende,  aiigiie,  ilmenite,  aal  apatite, 

331.  KEILHAUTTE.     Keilhauit  A.   Erdmann,   Ai,    H.   Stockh.,   355,   1844.     Yttrotitanil 
SduxreT,  Pogg.,  Ixiii,  45S,  1844. 


0=0  M 


■, /A/=1M'' 


Monoeünic,  and  neaj-  sphene  in  angles 
(calc.  fi-om  Ja  i-i)  (fig.  374) ;  /  A  i4— 
Ur,  Oa2=U3°  307  Ja2=153''  30', 
-2  A  -1 =149°,  i-*  A  2-*=  125°,  from  mea- 
eurements  with  the  common  goniometer 
bj  P.  Portes;  Ö  A  7=114^  26',  and 
O  A  -1—140°  42',  fi'om  calculations  by 
Haneteen  ;  faces  of  the  crystais  rather 
rough.  'Twins  very  common :  plane 
of  composition  i4  (fig.  375).  Cleavage 
quite  dietinct,  parallel  to  3. 

H.=6-5.  G.=3-519  to3-72,  D.  Forbes;  3-69^  Scheerer  ;  3-716— 3-733, 
Rammeisberg.  Lusti'e  vitreous  to  resinoue.  Brownieh-black ;  in  eplin- 
terB  brownisb-red  and  tranaluc^nt;  also  dnll  brown  and  paJe  grayisli- 
brown,     Streak-powder  grajish-brown  to  pale  dii'ty  jellow. 

Comp, — (R'i  It*  B)  §1,  havingi  like  sphene,  ötanium  among  the  basic  metals ;  but  containing  the 
SBHquioxyd  alumina,  and  tracea  of  ^ucina,  and,  bosidea  lime,  the  pratoayds,  jttria,  protoxyd  of  iroa, 

ä,  ß.  Jorbes  (Edinb.  N.  Phil  J.,  II.,  i.  63,  and  iü.);  4,  0, 


ia-9; 


a-62= 


4.  Massioe    2948     266' 

5.  CtysL      28-50     21-04    e-24 


!e-04     8-03  £'e8-87  Mn  0-2( 


i0*93  Erdmann. 
i'88  Erdmann. 
19-41  D.  Forbea. 


18-68     9-74; 

0-53     19-56     4-78; 

20-29     B-I6,  Mg  0-94,  E 

0-54=98- 

It-lS  12-03,    %    (r.,    !gn,    3-59= 

lOO'QO  Eamm. 

ä  nnalyses  afford  for  the  osygen  ratio  between  silioa  and  the  other  ingredienta, 
anal  4,  15-12  ;  22-94=3  ;  3,  and  anal.  B,  lB-20  :  22-11=2  -,  3;  conforming  to  the  other  analjsea 
in  tlie  fundamental  ratio  of  l^e  species. 

Pyr.,  Bio,— B.B,  fusos  with  intumesoenoe  easHy  to  a  blaok  shining  glaae.  Yieläa 
ored  glass  with  horas,  wMeh  in  the  inner  flame  becomea  hlood-red.  With  aalt  of  phosphorus 
gives  an  iron  color  and  a  sllica  skelelon,  and  in  tho  inner  flame  a  Tiolot  bead.  Beaütion  of  man 
ganesa  with  soda.     Decomposed  by  muriatlc  add. 

Obs.— Occurs  near  Arendal,  Korway;  at  Bnöe,  Arkerüe,  Alve,  and.  Harrestöe,  in  a  feld 
spathio  rock,  both  in  crystala  and  niasaive.  Crystals  weighing  2J  Ibs.,  and  masses  of  16  to  20  Iba. 
are  menüoned  by  Porbes.  A  d\i!l  brown  massive  kind  liom  Alye  gave  G.  =  3'72;  and  a  pale 
grayiah-brown  S-603  ;  a  apecimen  from  near  Narrestoe,  0,=8-519,  The  Alve  keilhauite  has  two 
cleavages  inelined  to  one  another  133°  (Forbes  &  Dahl,  Nyt.  Mag,  f.  Nat,  ilii.).  Also  from 
Snarum,  Norway. 

Hamed  alter  Prof.  Keilhau  of  Norway. 

332.  TSOHEFPKINITE.  ?Mineral  de  Coromandel  Beud.,  'h:,  iL  652,  1832.  Tadiewiimil 
G.  Böse,  Rflia.  Ural,  ii.  1839, 

Massive,  amorphous. 

H.  =  5— 5-5.  G.=34-508-4-549,G.llo9e;4-5296,H.Eose;afterbeatmg, 
in  powder,  4-615 ;  after  fiision,  4-717,  Lustre  vitreons.  Oolor  velvet-black. 
Ötreat  dark  brown.     Snbtranslueeiit  to  opaijue. 
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388  OXYOEN   COMPOmJDS. 

Comp, — Essentiallj  fR',  &,  S)  Si,  for  the  Ural  tacheffkinite,  ae  in  teilhauite.  Änalyaea:  I, 
H.  Roae  {Pögg.,  Isii.  691);  2,  Hermann  (Bull.  SoaNat-Moacou,  suis.  67);  3,  Beuaant(Tr.,  L  c); 
4,  A.  Damour  (Bull.  G.  Fr.,  xii.  650,  1862); 

öl       fi        Th      Ü       te       fin    Y  Ce,La,i)l   Mg  Ca   6,Sa      B 

1.  Urrf  (1)21-04  20'1'7 11-21     0-53   4S09     0'23  3-50   011    =101-88  E. 

2.  "        20-68  16-01  aO-91  2-50      917    0-16  3-45    22-81) 325 0-42=100  Herm. 

3.  Africa   19-0      80     ¥l9-0  Jftl-2      36-0       80     11-0=102-2  Bend. 

4.  "         19-03  20-86    7-96     0-38    S8'38     0-27  4-40 1-30=100-30  D. 

Hormann  showed  that  tlie  minersl  oontoined  tlioria,  and  ttat  Eoae  had  iueluded  it  in  hia  titania 
aoid  and  oryd  of  cerium ;  his  O.  ratio  for  R  (includü^  the  thoria),  Ti,  Sl  ia  10-44  :  6-38  :  10-92= 
15;  9  :  16,  and  henoe  for  R  +  li,  Si,  3  ;  2,  wbeuee  the  aboye  formula.  Rose'a  analjaia  corresponds 
to  the  Eame  genet-al  formula. 

lt.  The  Coromandel  mineral,  referred  here  by  Damom-,  affords,  according  to  him,  the  O.  ratio  for 
fi  +  K  +  ii,  Si=2 ;  1 ,-  and  for  R,  B,  }t=2 ;  1  :  2 ;  whenoe  the  formula  ß  R'+i  fi+|  lA)'  §i'. 
The  alamina.  ib  1b£1  out  of  eonaideration  as  an  impnxily.  But  including  it,  the  0,  ratio  for  basea 
and  SLÜca  ta  20-65  to  10-14,  austaining  still  better  the  ratio  2  :  1.  Camoiir  has  made  a  new 
esamination  of  the  mineral,  and  directly  aacertained  the  oAssnce  of  Oiormm  (letter  to  the  auOior  of 
April  24,  1867);  he  fticther  obaerves  that  a  little  fM  and  La  are  probably  present  with  the  öe. 
DeEcloiseaux  atBites  that  the  mineral  ia  not  homogeneoua,  it  consisting  of  a  brown  matenal  not 
aoting  on  polariaed  Ught,  and  small  colorleas  graina  whioh  are  stcorgly  tloubly  refraotii^.  The 
mineral  has  H.=6-8— 6;  G.:^4-26;  luBtre  vitreouB,  inolining  to  resinous ;  color  brownish-blacfc; 
subtranalucent. 

Pyr.,  etc.— B.E.  glowa,  tlion  intumesoes  strongly,  becomes  brown,  and  fusea  fo  a  blaok  glasa. 
GiTea  with  the  fluxes  reactioiüB  for  iron,  maiiganese,  and  titenio  aoid.  Gelatiniees  with  muriatic 
acäd.  The  Coromandel  mineral  in.  a  dosed  tube  yields  a  Jittle  water.  B.B.  fuses  with  intiimes- 
oenoe  to  a,  blaok  scoris,,  feehly  magneüc  With  aalt  of  phosphorua  it  givea  in  R.P.  a  pale  brown 
glaaB,  opaüne,  wMch  Ijeoomoa  milky  in  the  O.P,  With  borai  it  affords  a  hyacinth-brown  glasH, 
tranaparent  in  the  R.F.  and  pale  brown  and  opaquo  in  the  O.J.  Attacked  readüy  by  nitric  airfd, 
espeoiaUy  if  beated,  depoaitii^  gelatinoua  siliea  miaed  with  titacio  aoid  and  black  graina  of 
titanic  iron, 

Obs Prom  the  Ilm( 

tsoheffkinite  in  ooHectio 
of  Coromandel,  whenos 


i  Mountains  in  the  Urala ;  ooly  a  few  speci 

a  is  mostly  wat(rrthite,  wliich  it  much  rei 

. . .   .  _■.... ^l  by  Leaeheoault. 


ÜTamed  alter  the  Ruasian  generaJ,  Tschevkin, 


333.  STAUROIiTTE.  Pierres  do  croii  de  ßobien,  N.  ideea  aur  Ia  format.  d.  Foss.,  109,  1751 
(with  figs.).  Basaltes  crystallisatna  pt.  Orotist.  (the  speeimen  a  eross  of  two  brown  6-sideiJ 
oryBtals,  worn  aa  an  araulet  at  baptiama  in  Basel,  and  called  Z^is  cmcißr,  and  Basler  'Jiai/siem), 
Min.,  70,  1753.  Sohorl  oruciforme  pt.,  Pierrea  de  crois,  de  Lide,  Oriat.,  1772,  1783  (with  flga.). 
Staurolite  DelametlL,  Soiagr.,  L  298,  1792.  Greiiatite  (ft-.  St.  Gothard),  Saas^are,  Voy.  Alpea, 
§  1900,  1106.    Graoatite,     Staurolitb  Karst,  Tab.,  23,  1800.    Staiirotide  //,  Tr.,  iii  1801, 


Orthorhombic.     jA  7=129°  20',  0  A  l-J^lSi"  46' ;   a  :  h  : 
1  :  2'11333.     Observed  planes ;  0 ;  vertieal,  T,  i-l ;  dorne,  1-?. 


^1-4406  : 


Twiüs  ei'ucifonn :  1,  cMinposition 


0  A  1-*=124°  46' 

0  A  7=90 

0  A  i4~90 

jAa=115  IT 

0  A  |4,  conip.-face,=134  21 

0  A  if  "         =119  23 

/A  J,meaß.,  128  30-129  30 

Cleavage :   i-i  distinct,  but 

intemipted ;    T  in    traces. 

|4  (f.  377) ;  2,  composition-face  |-| 
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(f.  378),    [Maiing  |-J  and  ^-|- the  planes  14  and  1,  on  the  grounü  that  twimiin^ 
nsnallv  tates  place  paraliel  to  the  fundamental  or  diagonal  planes  of  ciTStals. 
then  T  above  ia  *^,  and  tbe  tme  J  A  /=109°  14',  whence  a'  :  b  :  o 
1-4406  :  1  :  1-4082  (=|ö).]     Crjetale  often  with  rough.  snrfaee 
forma  unobaerved. 

H.=7— 7"5.  G.=3-4— 3'8.  Subvitreous,  inelining  to  resinoua.  Color 
dark  reddieh-brown  to  brownish-black,  andyellowisli-brown,  Streak  uncol- 
ored  to  grayish.  Tranelueent— nearly  or  quite  opaque.  Fraeture  eoncboi- 
dal.     Optie-axiäl  plane  m  ;  bisectrix  positive,  normal  to  0. 

Oomp^  Var.—O.  ratio  ft)cK(  +  fi>,fi,Si=l  :4:  2^;  for  basea  and  ailiea  3  :  1;  whence(iJl' 
+  tÄl)*§i'=(if  3ß=äS  +  ä%+Sf'e)Silioaa8-3,  alumma  51-7,  gTOtoiyd  of  iron  15-8,  magEeBia 
2-6,  water  l-'!=iOO.  Eioludiiig  Öio  watei\  theformula  loay  be  (Fe'.JSlVäi'  +  lfe'Si,  equivalent 
toa2  :  1  sDioate  eontainiiig  a  littte  (lilg,B'e)'S!(oliryaollte);  or(i'e',äl)'Si'+A{S''iÄl)Si,  that 
\s,  ihe  Same  2  :  1  Silicate  with  a  litCle  gehlenite. 

Tiie  early  analTsts  made  the  iron  all  sesc[niosyii  MitscherUeh  haa  pronounoed  it  {J.  pr.  Ch., 
issivi.  1 )  aä  protosyd  in  the  staurolite  of  St  GotliartI,  Airolo,  and  Brittany.  RammeisbeB^  found 
a  varißty  of  raäoä  in  tiia  anolysea  of  the  mineral  üora  other  loo^ties,  the  iuliea  va^ing  from  27 
to  over  50  per  eenl  But  d.  Looliartie!"  haa  aacertained  that  staurolite  contaias,  imiformly,  aome 
watet,  eeparable  only  at  a  higb.  heat ;  and  that  the  variations  aro  du«  to  imparities,  the  powder 
nnder  the  mieroaeope  being  diatinctlj  a  mistnre  of  two  or  more  miDerals,  aud  the  actlon  of  flno- 
hjdrio  acid  on  some  cryatidB  making  Üiem  eellular,  or  even  spongy  and  fragile.  Aiter  purifying 
the  staurolite,  the  Proportion  of  ailioa  was  nearly  cooatant,  andthespeciflcgrayitjwasSil)— ä-1tl. 
(See  below,) 

Var.  1.  Ordmary.  3.  Zmc-SiawoUlt:  (anal.  27) ;  found  at  CantoQ,  Ga./in  slendet  orjabds,  i  in, 
long  and  a  lioe  or  lesa  thiek,  haying  a  yellowi^-brown  to  cinnamon-brown  color;  6.=3-iB2. 
The  ctrystala  iave  üie  planes  I,  0,  s-i,  3.  Mangimese-Slawvlile,  Nor^iwrläU  {anal  28);  from 
dolomite  in  Nordmark,  Sweden,  of  chocolate-hrowu  oolor,  with  H.=6-6,  G.=3'B4,  and  preaenting 
the  naual  crjstalline  form.  Its  easy  fuaibiUly  ia  reasou  for  hei-e  (^Ting  thiaTarieiythedislJncläve 
name  Nordma/rMie. 

Anaiyaea:  1,  Klaproth  (BeitJ.,  t.  80);  2,  Lohmeyer  (Po^.,  liü.  419);  3,  Mariguao  (Ann.  CIl 
Pbys.,  UI.  xiy.  49);  4-1,  Jacobson  {Po^,,  Ixii.  419) ;  8, 9, 12,  Rammelabei^  (ib.,  exiil.  599);  10,  :l, 
■Wislioanns  (J.  pr.  Ch.,  leüL  360);  13,  14,  Jacobson  (Pogg.,  Ixvüi.  414);  15,  ßammelsbei^  (1.  c.) ; 
16,  Tauquelin  (J.  d.  M^  viü.  354);  17,  18,  Jacobsoc  (l.  c);  19,  30,  Eammelsberg  (1.  c);  21,  22, 
Jacobson  (L  c);  23-26,  ßammelaberg  (L  c) ;  2J,  Genth  (Am.  J.  Sei.,  IL  sxxiii.  188);  28,  PaykuU 
(CEfT.  Ak.  H.  Stockh.,  1866)  ; 


Sl 


Sfn      te 


St.  Gothard 

red 

21-00  Ö3-25 

18-50 

0-25 





——=98-00  Klaproth. 

darJer. 

37 '02  49-96 

20-01 

0-28 

28-47  63 '34 

17-41 

0-12 

=100-25  Marignac. 

30-31  46-80 

S-16 

,  Ca  0-13=97-4a  Jacobson. 

30-91  48-03 

15-37  a  1-19 

1-33 

=99-48  Jacobson. 

29-12  54-12 

15-69 

1-85 

=!01-9e  Jacobson. 

29-lS  52-01[17-581 

1-28 

=100  Jacobson. 

39-60  48-53 

4-25  M  0-96 

11-50 

S-13 

0-76=98-12  Kamm. 

85-05  44-18 

5-21' 

&-. 

11-48 

2-88 

0-95=99-73  Ramm. 

21-96  64-26 

4-68 

9-91 

2-80 

=99-60  Wialicenus. 

21-9(1  54-42 

9-96 

3-91 

=100-15  Wisiicenus. 

Massachusetts,  U. 

28-86  49-19 

3-20^1-38 

13-82 

2-24 

0-43=98-52  Ramm. 

Airoio,  Uuil. 

33-45  41-23 

IB-Bl 

1-99 

=99-18  Jacobaon. 

32-99  41-92 

16-65 

1-66 

43-36  40-45 

2-40 

10-92 

0-4S=99'67  Ramm. 

Brittany 

83-00  44-00 

13-00 

1-00 

,  Oa  3-84=94-84  Taiiq. 

39-19  44-81 

15-09 

0-17 

0-32 

=99-64  Jacobaon. 

40-35  44-22 

15-17 

0-10 

=100-44  Jacobson. 

50-15  34-86 

fr-. 

10-45 

1-ao 

0-38=101-10  Ramm. 

Pitkaranta 

51-32  34-30 

il  0-42 

11-01 

3-32 

Polevakui  Ural 

38-S8  47-43 

15-06 

2-44 

=103-61  Jacobson, 

33-33  46-97 

14-60 

2-41 

=  101-37  Jacobson. 

_3 

in. 

35-15  4402 

0-88  M  1-41 

12-16 

3-06 

1-21 =97-95  Ramm. 
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390  OSTGEK   COMPOUNDS. 

Si        Sl  3Pe  Hin  fe  Hg  ign. 

24.  Frartcoraa,  Im.             3B-36  48S7  2-27  tir.  1305  2'19  O-2'I=i01-80  Eamm. 

26.  LitchfieW,  Ct.,  bk.        Sö-92  42-92  1-85  0-10  12-80  2-9S  ]-{IO=98-aa  Ramm. 

2e.  Liebon,  N.  H.              49-10  31-10 ir.  10*69  1-64  0-68=99-81  Itamia. 

21.  Oanton,  Ga.  (5)28-82  49-21  9-51  0-15    

28,  Nordmark,  Swaden     36-OS  36-13  U-lsMum 2-51=99-08  Puykoll. 

In  No.  2,  G. =3-131— 3-144;  4r-1,  a.=3-19T  in  pieoes,  3-144  in  powder ;  12,  G.=3-17a;  13, 
14,  G.=3-66-3-13 ;  ll,  18,  G.=3-538  |  20,  G,-3-2ü5 ;  21,  22,  G,=3-B49,  3-688;  23,  G.=S-e6j 
24)  G.=3-1M;  26,  G.  =  3-622;  a6,G.=3-413;  21,  sdn&stauroHte,  G.=8-192. 

Lechartier  obtaiced  (Bull.  Soc.  Ch.,  II.  ÜL  375)  tlie  foltowing  lesnlts  after  puri&catioit  i 

1,  2.  St  Gotiiard.  8,  4.  Brittany.  5.  Quimper.  6.  Bollyia. 

SilüM               28-21          28-48  28-16        28-98                 29-15               29-07 

Ign.                   1-50            1-60  1-55          1-4S                   1-49                 1-30 

8p.  Gr.             3-15            3-74  3-75          3-70                   3-76 

Before  purifloation  the  ailica  obtainod  j-iini-waa  for  2  6  30  t  46  21—6415;  4,  49-39;  6, 
41-36  p.  c  Noa.  3,  4,  5,  6  wcro  large  opaque  c  y  tals  Se  oliaerves  that  all  staurotite  containa 
titanle  add,  and  that  aomo  magnesia  Ib  p  e  ent 

Pyr.,  etc. — B.B.  infuaible,  eicepting  the  manganea  an  Tanety  (anal  'S)  wh  et  fuses  easily  fo  a 
black  maguetic  glasB.  With  the  fluxes  g  ves  reaot  na  for  n  and  somet  mca  for  manganese. 
Imperieeäy  deoompoaed  by  aulpliurio  aoid 

Obs.— Üsually  ibnnd  in  mica  sciiiat,  argillac  o  a  sdiist  ni  gne  sa  often  assodated  wiüi 
garnet,  cyanite,  aud  tonrmaliue. 

Oocura  with  <yanite  ia  jiaraficmi(e  schist  atMt  Canpone  Swlaerland  npo  lied,  brown,  trans- 
Incent  crystala ;  at  tbe  Groiner  moiinfedn,  Tjrrol,  m  s  mj-le  cryatala  a'soc  ated  witli  cyanite,  aad 
Bometimes  appearing  as  a  oontinuatiou  of  ts  orystals  parallel  with  tham  near  LafceComo;  in 
the  Tytol;  at  Goldenslain  in  Moravia,  brownandtranslu^eat  ra  lal^elwinoryatale  InBtittany; 
at  Tomduff  and  near  KiUiney  in  Treland,  at  Oporto,  St  Jago  le  Oompos  aEa,  and  at  other 
looalitiea  mentioned  abore. 

Abaiidant  throughout  tho  mica  alato  of  New  England.  In  Miine,  at  Windbam,  near  tbe 
brid^e,  the  mica  alate  ia  filled  with  large  cryatala ;  also  at  Mt.  Abraham,  Hartwell,  and  "Win- 
throp, ünif:  Mamp.,  brown  and  large  cryst.  at  Pranconia;  at  Lieben,  abundant  in  mica  alate; 
on  the  ahores  of  Mint  Pond,  looae  in  the  aoil ;  at  Giantham,  3  m.  from  Meriden,  of  a  grny  color. 
In  Fermorai,  at  Oabot.  lüMasa.,  at  Cheatecfleld,  in  flne  crystala.  lu  ßnin.,  at  Bolton,  Vernon,  Liteh- 
field,  etafford,  and  Tollaod.  In  Seia  York,  small  orystals  at  the  Fosa  ore 
319  bed  in  Dover,  Duohess  Co. ;  alao  tliree  and  a  half  miles  from  New 

York  (lity,  ou  tbe  Hudson.  Ia  Pean.,  reddiah-brown  cryat.  abundant 
oa  the  Wigaahiccon,  8  m.  from  Philadelphia.  Ia  Georgia,  at  the  lead 
mine,  Canton,  in  qaartzoBB  mica  aohiat,  tha  gangue  of  the  lead  ore. 

Dr.  0.  T.  Jacfcaott  bea  deaccibed  a  varietrf  of  etaurolite  iu  teaselated 

oryatflla  like  chiaatolite,  from  Oharieatowa,  N.  II.,  aa  reproacatod  ia 

tha  BCCompanying  Agare.     He  atatea  that  the  staurolite  maolta  paas 

by  iuBenaibla  sh^dea  iato  andalusite  madea,  where  the  miea  alat« 

paaaas  into  ai^Ulaceoua  alato. 

Named  from  frraupät,  a  cross.    Haüy'a  chaage  of  stawraUte  to  stawralide  waa  aoithor  neceaaary 


Alt. — üoeara  altered  to  ateatita. 

334.  SCHORIiOMITE.   S/iepurd,  Am.  J.  Sei.,  II.  ü.  251,  1846,   Ferrotitanite  Whiliiey,  J.  ITat. 
Hiat.,  Boatoa,  tl  46,  1849.    ?  Imaarit  Kwlurga,  1851,  M  Iforä.,  Verz.  FinL  Min.  1852. 

Massive,  -witiout  eleavage. 

H.=r— 7-5.  G.=:3-862,  Shepard ;  3-807,^111^67;  3-783,  in  coarse 
powder,  Eammelsberg  ;  3-745,  fr.  Kaiserstuh!,  Claus.  Color  blaek,  sorae- 
times  tarnished  blue,  and  with  pavonine  tiuta ;  streak  grayiah-black.  Lu8- 
tre  vitreous.     !Fracture  conchoidal. 

Comp.— 0.  ratio  for  ß+fi+&  (baeoa),  and  8ilica=2  ;  1  nearly,  and  for  R,  ß,  R=4  :  4  ;  S ; 
wheneo  (A  öa'+  ft  ¥e+ 1\  ti')'  Si',  and  approaching  ^cloaely  the  Coromaadel  taclieffkinito,  but 
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eontMüing  no  oerium,  and  sesqiiioiyd  of  irou  in  place  of  alumina.  Whitney  deduced  Oa'  Si+ 
■pBSi+ÖaTi==Silicft24-9|Oxj'dofiroii,  21'9,  lioie  80-7,  titanic  aeicl  22-5=100.  In  BammelEberg'B 
second  analysLs,  the  ailioa  was  determined  onlj  ty  the  loBS,  and  in  two  of  the  oöier  anaiysea  thera 
was  Ktanio  aoid  ramaiaiüg  with  ihe  ailiea, 

Analyaes :  1,  2,  Whitney  fl.  c):  3,  i,  Eammelsbecg  (Ppgg.,  Ixsvil  Isuv.,  and  Min.  Oh.,  886, 
former  analysie  leviBnd) ;  5,  Croseley  (This  Min.,  3d  edit.,  G»3) ;  6,  Olans  (Ann.  Oh.  fhamu,  cxziz. 
213): 

Si        ti        Se       STg       Ca 

1.  Arkansas        25-ü6    22-10     E1'C8     39-'!B=r99-13  Whitney. 

2.  "  ai-eü»  20-43     21-90    80-06=100-21  Whitney, 

3.  "  26-09     n-86     25-38'    1-5S     31-12=101-48  Ramm, 

4.  "  [26-24]  21-M     20-11       1-36     29-88,  S'e  1-B7  =  100  Ramm. 

5.  "  28-36'    21-56     32-00      1-25     30-72,  Stn  ir.=101-89  Orossley. 
S,  Kaiseratuhl     29-BS    21-18     18-08      1-23     25-13,  ß,  Sa  4-22=99-38  Cialis. 

"  Wlth  Bome  tlbuüa  seid. 

The  mineral  was  flrst  corcecüy  described  and  analyzed  by  Whitney.  Shepard  made  it  a,  liy- 
droua  eüieate  of  seaquiosyd  of  iron,  yttria,  and  perliaps  thoria. 

Pyr,,  etc.— E.B.  fuses  quietly  Et  3  to  a  black  glMS.  Eeactions  for  iron  -with  the  üusbs.  Fiised 
with  Salt  of  phoBuhorua  on  charcoal,  with  tin,  in.  the  inner  flamo,  gives  a  violet  bead.  Gelatinizes 
with  muriatio  add,  the  Solution  becomlcg  violat  whsn  boiled  with  motaUie  tin. 

Obs.— In  small  masses  with  elteolite  aud  brookite  in  the  Ozari  Mts.,  Magnet  Oove,  Arkansas. 
The  dodecahedral  otystols  teport«d  by  Shepard  are  black  garnets,  whioh  oeeur  -with  it  Found 
also  in  the  Kaiaerstnh],  in  the  vicinhj  of  Oberschaff  hausen,  in  phonolite. 

Kamed  from  a  reaemblance  to  schorl  (hiacfe  tourraaline), 

iTiAOiTB.  Aa  described  by  Hordenskiold  (Beskr.  FinL  Min.,  1855,  101),  ft  has  the  charaetera 
of  schorlomite,  and  like  it  ia  tbund  with  elieohte.  It  ocours,  he  statea,  both  massive  aud  iu 
ganiet-like  oryatals,  is  lustroua  black  and  opaque,  with  the  lustre  adamantjne ;  has  H.  =  6-0,  and 
G.=3-67— 3-69.  The  nuceral  ia  stalfld  to  oonsist  of  6  Si,  3  Ti,  2  Se,  6  Ga,  whioh  eoiresponds  to 
the  0.  ratio  for  basea  and  ailiea  3  :  2,  inatead  of  2  :  1,  the  soborlomite  ratio.  B.B.  fusea  to  a  black 
glass.    Ptoib  Ivaara,  Finlanä. 

335.  SAPPHIRINE.   Sapphuin  (fr.  Qreenland)  Qiesecke,  Stromeyer'a  Unters.,  i.  391,    Sopphi- 
rine.    Sapphirin  pt.  [reat  bluo  Spinal]  Hwmn^  Handb.,  i27,  1847. 

Orthorhombic  ?     In  disseminated  graJns,  or  aggregations  of  graiDB, 
H,='i'— 8.     G.=3-43— 3-i8;  3-473,  Damour.     Luetre  vitreons.     Color 
pale  blue  or  green,     Tranalucent,     Optically  biaxial ;  and  dicbroic. 

Comp, — 0,  ratio  forß,H,äi=l  ;  4  :  1 ;  for  basea  and  Hilica=5  :  I;  couatituents,  sStg  +  4Sl 
+  li^Si=Silica  14-5,  alumina  66-2,  magnesia  19-3^100.  The  biapal  poIariaaMon  ahowa  that  it  is 
tiüt  impure  eorundum  or  apinel.  Perhaps  (i!Mg'  +  4^S:l)'Si'+6Äl,  or  a  staurolite  with  corunduni 
oa  an  aceeasory.  Poasitaly  a  5  :  1  aubaijioate.  Analysea:  1  Stromeyer  (Uutera.,  L  391)  i  2,  3,  Dit- 
mour  (BnlL  G,  Soc,  II.  vi.  3W,  1849) : 

g;  äl  %  Ca  :C'b 

1.  14-51         63-11  16-65         0-33         3-9ä,  }än  0-B3,  igu.  0-49=99-78  Stromeyer, 

2.  14-88         63-31  1906  2  09=99-34  Damuur, 

3.  14-84        63-20        ISÖO         1-90=99-44  Damour, 

Pyr.,  etc, — B.B.  alone  and  with  borax  infusible,  onaltersd, 

Obs,— Associated  with  miea  and  aathophyllile  at  Fiskenaea  in  Greenland. 

Tho  name  aliudsa  to  tho  aapphire  eolor. 


APPENDIX  TO  ANHTDROUB  SILICATES. 

336.  EULYTITE.  Aiseiiik-Wismvtth  Wern.,  Brdth..  Letzt.  Min.  Syst,  23,  62,  HoEfm.  Min.,  IT. 
a,  65,  1817.  Wiamutblende,  Euljtin,  Breiih.,  Pogg.,  ii.  275, 1827  ;  Handb.,  303.  Wiamutisehea 
Blende-Erz  Brciift-,  Uib.,  66,  1830,  Gbac,  239,  1832.  KieäelwismuÜi  Eerslea,  Po^.,  xsviL  81, 
1833.     Silicate  of  Bismnth. 


.ccy  Google 


OXTGEH   COMPOUNDS. 


Isometric :  tetrahedral.  Usually  in  niiimte  crystals,  and  edges  often 
roimded,  figs.  34,  35.  Observed  planes :  1,  0,  2-2,  Cleavage  :  dodecalie- 
dral,  very  impertect.  Twiiis  :  plane  of  composition  parallel  to  a  dodeea- 
hedral  face.  Crystals  often  in  grouj«.  Sometimes  globular,  and  eolumnar, 
lamellai",  or  granulär. 

H.=4-5.  G.=:  5 -912— 6-006.  Lustre  resinous  or  adamantine.  Color 
dark  hair-brown,  yellowish-gray,  grayish-wliite,  and  straw-yellow.  Streak 
yellomsh-gray  or  uneolored.  Subtransparent — opaque.  Fractm'e  nneven. 
Eatber  brittle. 

Comp. — Probably  ßi'Si',  Witt  some  phosphate  and  flnoridof  iron,  Frankenheim.  Analysisby 
Kerstcn  {Po^.,  xsyiL  81): 

äi  22-23        Si69'38        ¥  8-31        3Pa  2-40        Sfaj  0-30      HF,  S,  and  loea  2'38==10{l. 


.is  wltt  a  tinge  of  grcen.    BHiaea  readily  with  soda 

and  tien  redaiHb-yoltow,  and  flnally  affords  metallic  blsmuth.     Wltli  aalt  of  pho 
to  a  ysEow  globivle,  with  fl  aiJica,  akeletOE,  which  beeomea  oolorleaB  oc  cooling. 

Oba. — Fouad  with  native  bismuth  near  Sohneebei^,  Sasony,  in  quarta,  and  at 
Preiberg. 

Named  from  siXuroj,  taMly  dissoked,  oifusible. 

337.  ATELESTITE.    Breith.,  Char.,  306,  1832. 

Oecurs  in  small  nionoclioio  crystala,  at  BohneBbarg,  witli  eulytite ;  they  have  a  aulphur-yellow 
color,  adamantins  lustre,  H.  about  5,  and  are  tranaparant  to  tranBluoont.  Deacloizeaus:  observea 
that  eome  of  the  crystals,  havir^  the  form  of  a  rhombic  octahedrou,  polarize  light  strongly. 

OontainB  bismaÜL,  but  eiact  composition  not  aaeevtäned. 


Minute  oryatallina;  alsoearthy.    H,=6.  G.  =  2-9— 3'04.    Lustre yitreovi 3,  feeblö.    Colorgroen.' 
Streak  ligM  green.    Brittle ;  fraoturs  eyen  to  flat  conehoidal. 
Coup. — Analysis  by  Schüler  (L  c.) ; 

§i  DÜ-24        äl  14-65        Si  13'03        Fe  10-54        f  9-62        Mii  tr. 

PerhapB  a  raizture  of  a  Silicate  of  bismuth  and  iron,  and  a  phosphate  of  alumina. 

B.B.  growa  dark,  but  infiiaible ;  a  yellow  deposit  on  the  coaL    Inaolublö  in  acids.  ■ 

In  mannte  cryatals  and  graina,  or  maaaive  and  earthy,  with  natiye  biamuth.  and  cobaJt  orea,  at 
Sclineeberg,  Johani^eorgenatadt,  and  Bräimadorf,  in  Saxonj.  Alao  reported  from  UUersreuÜl, 
Toigtland,  in  a  bed  of  limonlte. 

Named  fcom  iirox'^i^p»!,  on  account  of  its  greon  ehlorite-like  color. 

338A.  ISOPYEB.     Tttmer,  Ed.  New  PML  J-,  iü.  263,  1821. 

In  compact  niBsaes,  with  cleaTage. 

H.=6— G-5.  G.=3'9— 3.  lustre  vitreoua.  Streak  light  greenish-gray.  Color  grayish  or 
velvet-Wack,  occaaionally  Spotted  red,  like  heliotrope.  Opaque — subtranslucent.  Fracture  ßat 
conehoidal.    Brittle.    Acta  alightly  on  tbo  magnetic  needle. 

Comp. — 0.  ratio  for  fi,  S,  Si,  1  ;  3  ;  6,  aa  in  labradonte.    Amdyaia  by  Turner  (1.  o.) : 

§i  47-09        Äl  13-91        Fe  20-07        Üb,  15-43        Ou  1-94=98-44. 

Part  of  the  iron  is  suppoaed  to  be  protoxyd,  judging  from  the  eoler  of  the  mineral. 
B.B.  fliaes  easily  to  b  magnetic  bead,  and  colora  tho  flame  greeo.    A  aüica  skeleton  witli  aalt  of 
phoBphorns.    With  ttie  acids  decomposed  -with  difEculty  and  imperfactly. 
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HYDSOUS    SILICATES. 


Prom  Sil  Justi  near  Penzanoe,  in  a  quartecse  granite  with  tourmallae  and  rin  ore,  ,p  jfle9eB"tvj^'" 
inchos  in  diameter.    Also  in  breocia  on  Üie  Oalton  HiU,  Edinburgh,  with  limomte.      ' 


B.    HTDKOÜS  SILICATES. 

Arrangement  of  the  Species. 

1.  The  General  Seoiton  of  Htdroub  Silicates.  Ineludes  all  Hydroua 
Silicates,  excepting  the  Zeolites  and  the  Margarophyllites. 

1.  Biaiücates. 

2.  Unisilieates. 

3.  Bubsilicatos. 

II.  Zeolitb  Seotion.  Feldspai'-like  in  constituentB  and  oxygen  ratio; 
the  bases  being  alumiaa,  and  the  alkalics  and  alkaline  earths  (K,  M"a,  Oa, 
Ba,  Sr),  to  the  almoat  total  exclueion  of  inagnesia  and  iron ;  and  the  oxjgen 
ratio  between  the  protoxyd  and  eesqmoxyd  bases  being  1 :  3. 

III.  Makgakophyllite  Section,  Mieaceous  or  thin  foliated  when  ciys- 
tallized ;  and  plane  angle  of  base  of  prism  120°. 

On  aeconnt  of  läie  unoertainties  with  respeot  to  the  relatjons  of  tUe  water  in  hydrous  silioatea, 
llie  baala  ft>t  a  true  classifioation  of  them  is  to  3  large  eil«ut  wanting.  Fram  the  dominanco 
among  anhydroua  Silicates  of  the  grand  subdivisions  of  Bisilioates,  Uuiailicates,  aad  SubsUioates, 
the  aarne  groupa  migbt  be  reaaonably  looked  for  among  the  hydrouB,  But  the  foraiuJaB  of  very 
many  of  the  apedea  may  be  wntten  aecording  to  either  of  these  types,  bj  making  more,  or  lesa,  or 
none,  of  the  water  baaic;  and  consequontly  (^  attempta  to  deöne  Üie  limits  of  the  groupa  miiatbe 
at  present  vmaatLsfacrtory,  CryaMdlographie  and  other  celationa  to  «uhydroua  apeeiea  give  help, 
but  not  alwaya  aure  guidaace. 

The  following:  examples  eladdato  some  of  tho  reasons  for  refening  apedea  to  tlie  aeetion  of 
Bisüicatea  rather  thaa  that  of  Uuiailicates,  or  the  reverae ; 

LaumoTttite  (So.  342,  bejund)  h^  a  eloae  approsimation  in  crj-atalline  form  to  pyroxene,  and 
this  fluggests  a  relaUou  to  the  BisUicateS ;  moreover,  its  forninla  ia  whoUy  pyroieno-üke,  if  the 
water  is  not  basic  It  ia  to  he  noted  that  part  of  the  water  escapes  on  heating  to  100°  0. 
Thera  ia  the  aame  relation  in  form  between  pedolile  and  pyroiene,  aa  long  ainee  shoWQ  by 
Frankenheim ;  and  the  aamo  formula  alao,  if  the  water,  here  a  mora  alable  constituent,  is 
baaie.  Okertite  ia  yory  noar  homblende,  or  another  anhydroua  biaflioate,  (n  its  ccyatalliaallon ;  and 
it  ia  fliao  like  it  in  formula,  if  fuäf  the  water  ia  basic  In  eaoh  of  theae  caaea  orystalli^raphy 
appoars  to  ahow  whether  any  of  Üie  waler,  and  how  rauch,  ia  baaic  Agiün,  dioplase  has  che 
angles  nearly,  and  the  bisilicate  raHo,  of  berji,  if  the  water  be  not  baaic. 

Prehwüe  baa  an  aCBnity  in  its  oryatallizaticai  to  chryaoUte ;  nnct,  if  the  water  ia  aä  basic,  the 
oxygen  ratio  for  the  baaea  and  ailica  ia  1  :  1,  or  that  of  a  Unisilicate,  aa  In  chryaotite.  CalaminQ 
ia  approiimately  isoraorphona  with  prehnite,  and,  moreover,  bolh  are  pjroeleotric ;  and  the  osygen 
ratio  ia  1  :  1,  if  the  water  ia  not  basic  Fahlimile,  a  reault  of  the  altoratiOD  of  iolil«,  ia  equiTalent 
to  iolite  phis  water.  lolite  ia  a  J  ailioate,  there  being  a  deflciency  of  baae  for  a  truo  unisihcate; 
but  the  added  water  juat  fills  up  the  deflciency,  ao  that,  if  the  water  ia  baaic,  the  apecles  ia  atrictly 
a  Uniailicate,  the  0.  ratio  for  ß,  B,  Si,  fi  being  1 :  3  :  5  :  1,  or  for  the  baaes  R  +  B+fl  and  ailiea, 
B  :  5=1 ;  1.  There  aeema  fo  be  no  roaaon  for  questioning  this  bMio  relation  of  the  water;  it 
ia  probable  that  the  defldency  of  base  may  leadto  the  eaayabsorpljon  of  water  aoeharaoteriatioof 
iolite.  In  other  alterationa  of  iolite  süll  more  wafer  ia  taken  up,  ao  that  the  0.  ratio  ia  1 ;  3  :  5  :  2 ; 
the  Compound  ia  apparently  the  aame,  but  with  twice  the  proporfion  of  mater,  only  one-half  of  it 
in  thia  caae  being  basic.  The  aame  remarka  are  applicable  to  margarodjte  and  other  hydrona 
micaa  in  their  relationa  to  muaooyife  and  the  anhydroua  mtcas. 
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S94  OXTGEH   COMPOUHDS. 

ÄpophyBüe  orystallkes  ic  tetragonal  forma— forms  that  are  coramoa  among  anhydroua  ümaili- 
cates,  ajid  sre  unknown  amOHg  BieUicales.  The  apecies  is  tberefore  arranged  beyond  aa  a  Uni- 
silieate,  bat  aa  a  repreaentativa  of  the  Scapolite  group  of  aahydrous  allieatea.  Trilomiie  and  Thoriie 
ore  UoKel^ii:  speäes,  aad  relsted  to  helvite  and  garnet ;  and  they  are  Uniailicatea,  like  garnet,  If 
the  water  1m  not  basic 

From  theae  «xatnplea  it  ia  apparent  that  the  facts  ^ve  only  probable  coudualons.  It  is  to  be 
toped  ttiat  chemistry  will  soon  fumiab  prinraplea  that  are  eneumbercd  with  lasa  of  doubt. 

The  group  of  ZeolHei  mdudes  speoiea  that  are  feldapar-like  in  hoTiiig  among  thein  the  oxygeE 
ralios  for  the  protoxyds,  alnraina,  andsilioa  1  :  3  :  4,  1  :  3  :  6,  1  :  3  :  8,  1  :  3  :  9,  1  ;  3  ;  12,  with 
the  only  difference  that  water  ia  preaeut  in  addition.  They  are  therefore  aomelimea  apoken  of  aa 
repreaeEtatiyes  among  hydrous  aOioatea  of  tha  anhydroua  feldspara.  But  uns  infetence,  though. 
apparently  auatained  by  the  oxygen  ratioa,  ia  far  from  i^ht.  It  assumea  that  the  water  ia  not  basio, 
If  it  be  baao,  theu  the  speoies  may  be  ordinary  BisiÜcatea  or  ünisilicatea,  quite  remote  irom  the 
feldspara.  Looking  to  the  crystalhzatjon,  it  is  found  thatthere  ia,  iufact,  noIMag  whatever  to  aua- 
taiu  the  relation  to  the  feldipars.  The  apeciea  of  the  Feldapar  group  aie  slmost  ideuücal  in  an^es 
and  phjaioal  charaoters ;  while  the  zeolites  are  eseeedingly  diyerae  in  both  respeots,  and  noiie  have 
the  feldspar  form  or  aogles.  Nearly  all  the  System^  of  crystallization  are  represented  among  them, 
and  with  a  very  wide  lange  in  anglea.  The  feldspara  have  the  prismatio  angle  near  120° ;  while 
the  zeolites  that  approach  the  tbl^para  moat  nearly — that  is,  the  StiJbiie  group,  in  which  the  oxy- 
gen  ratio  ia  1  :  3  :  12,  and  the  cryatallizatiou  is  in  part  oblique — have  the  priamatlc  angle  near  90"  . 
in  ODB  apeciss,  and  from  1S0°  to  1SS°  in  others.  The  hezagoual  specioa,  chabn^to,  levynite,  and 
gmetinite,  usually  made  a  subgroup  amoug  the  zeolitös,  have  widely  difierent  rhombohedral  ai^lea, 

While,  then,  there  ia  aeemit^  unity  in  tlie  group  of  zeolitea,  there  ia  actually  the  wideat  diser- 
aity ;  and,  wheu  fully  underatood,  they  will  probably  have  their  placea  among  üie  Uniailieatea  and 
Biailicates  of  the  first  aeetjon.  Aualrate,  which  Ia  included  among  the  zeolites,  is  lelated  iu  form 
to  the  feldspars,  and  in  both  form  and  formula  (the  water  beti^  ezcluded)  to  the  anhydrous  Sili- 
cate, lendte. 

The  MargarophyUHes  appear  to  conatitute  a  atrictly  natural  group,  although  under  a  verj  varl- 
oua  chemical  conatituüon.  They  are  foUated  in  structure  Uke  the  micaa,  and,  like  them,  have 
the  plane  angle  of  the  baae  of  the  priam  120°  Che  cryatallization  heing  either  hexagonal  or  pria- 
matic,  with  l£e  anglea  ofbase  120°  and  60".  Theyindude  talo  andpyrophyUite,  mai^arodite  and 
other  hydrons  micaa,  chlorite,  margarit«,  etc.;  with  alao  kaolinite  and  seipeutine,  which  have 
the  same  crjaiaUization ;  and  to  theae  are  added  aome  apeciea  not  yet  known  in  the  eryataUized 
State,  which  appear  to  be  chemicalty  allied  to  the  margarophyaites.  Tbe  true  margarophyJlitea 
are  below  5  in  hardneas  ;  greaay  to  the  teel,  at  least  when  finely  powdered ;  and  not  aparry  in 
sppearanee  when  maaaivo,  mileaa  through  pseudomorphiam,  in  which  caaa  üiia  sparry  character 
ia  that  of  the  original  raineral  sltered  to  mate  them. 


I.  GENERAL  SECTION  OF  HYDROUS  SILICATES. 


ABBANGBMENT  OP  THE  SPECIES. 

The  oiygen  ratioa  of  the  apeciea  aro  g^ven  aiter  Uie  tablea  of  fonnulaa ;  the  Ist  colunm,  the 

0.  ratio  for  K,  B,  Si,  fi;  2d  colunm  for  Ä+S  (or  baaes),  Si,  3.  After  the  ff  in  the  Ifltter 
column,  a  fracüon  is  added,  giving  tha  proportion  of  the  water  Ihat  ia  required  to  be  sdded  to  the 
baaea  to  make  the  ratio  Ihat  of  the  formula.  InpeakiMe,  for  eiamplo,  all  the  water  is  to  be  added 
to  the  baaea ;  this  making  tha  ratio  of  basea  to  aUi^  6  + 1  :  12=1  :  3. 

I.  BISILICÄTES. 

1.  PBOTOLITB  OR  PYROXENOID  GROUP.   Monodinic,  and  isomorphoua  with  the  Amphi- 

hole  group  (p.  S07). 

839.  PBcroLETE  (&(Öa,Sa)+iÖ)Si  Siele,l(iH,+g(Naa,ea)) 

340.  XosALUTE  CaSi+iÄ  Si0|10s|ea+iaq 
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341.  Okenite  {iÖa+ift)Si+-ja 

342.  Otrolite  {J-Oa  +  jfi)Si+B 
3.13,  miMONTiTB  (iCa'  +  SÄl)Si=+3a 

343  A.   iBONnARDITB 

II.  DIOPTASB  tOR  BERTLLOID)  GROUP.    Heiagonal. 


34ä.  DiOPTASt. 
346,  Chrysocoli 
34 J.  Ampith 
348.   COTAHITB 

III.  PICEOhMINL  (tROUP. 

3i9.    PlCEüSUINE 


OuSi+Ä 
Ou§J+3S 


Siel0,HtHs  +  Sea)  +  aq 
K6iei|(iea+ft3Al)+aq 


SlGyO,l(i(Naa,eB,)  +  frZr)  +  aq 

si0|e,ieu 
sie|[e,[eu+2a<i 

Sie||©,|ttH.+  J(Ki,3tfg)) 


Siei0,||Mg+4  aq 


Appendix.— 351— SÜS,   PlKilLOUIB,  PICKOPHYLL,  THATBRSELLITII,    PlTKiniNDME,    Steakobit- 

ZITB,  MONBADrcB;  357,  HbOLUB,  9  Mg,  Äl,  9  Si,  4jS;  358,  Paligoeseite,  G  Mg,  5  Äl,  24  Si,  18 
S;  359,  Xylotilb,  Mg,  te,  Sc,  §i|  360,  Anteosidebiib,  Se,  Si,  S, 

fi  B  Si  H         EB  Si  Ö  ß  S  Si     S       BS  Si  a 

Pectolite        5        13    I  5    12    !  (■{■) 


LaumoaBte     1 
Leoniardite  (?) 


Chrjsooolla  1 
Picrosmine  1 
Spadaita  5 


n.  UNISmCATES. 


I.  OALÄMINB   (OR   CHRTSOLITHOID)   GSOUP.      Orthorhombio.     Approiimately  iaomor- 

phous  witli  tlirysolite. 

3al.  CAIJ.MINB  2a'Si+S  SiI0,[|{ZDs  +  aq 

362.  VlLLAEfilTB  (Mg,Fe)''Si  +  iS  Si||6,[(Mg,5^)i  +  ^aq 

383.  PBEH.-nTE  (ia=  +  |Ca=  +  äSl)>Si'  iSiSe,|aS,  +  ^ea  +  J^Äl), 

864.  Chlorasikolite  (^(Oa,  Sa)^  +  f  (3l,Pe))'  gi=+ 2  fl  8i]e,||(i  (F%,  Ga)  +  f  (?( Al,i=e)), 

II.  THORITE  (OR  HELTTTOID)  GROUP. 

365.  TsiTOMiTB  Si,  Ce,  La,  i>i,  ft, 


Thoriib 

thSi+iift 

Siie.[  5h,  +  liaq 

CERira 

(Ce,La,fii)'§i+fl 

ffi|©,0{ee,ta,Bi),+aq. 

BaDMANNITB 

in.  PTROSMAXITB  GROUP.     Hesagonal. 
369,  Pyhobmälitb  (i  fi+KFe,  &: 


.)'3i         SiB(e,C10,|(iH.+i(Fe,Mn)), 


.ccy  Google 


S96  OXTQEN   COMPOUNDS. 

IV.  APOPHYLLITB  GROUP.    Tetragonal,  witli  petfect  basEd  deavage. 

870.  ApoPHyLHTE  (ft,  Ca,S)=Si+Ö:Si  ai|64ÖHa+4(K„ea)),+HsSie, 

r  orthorhombic ;  lateral  cleayage ; 


371.  Edingtonite 

SJ2.   GiaMOHDlTS 

Sia©.|aH,+f-Bii),+iaq 

TI,  CABPHOLITB  GROUP. 

313.    CäEPHOLITE 

(Sl,Stii,Ser§i=  +  3S 

eil©,|ö(Al,Jfn,Fe),+  aq 

fi  S    Si 
Calamine             1          1 
TUlarsite           1         i 

Prelmite               2     3     6 
?  Chloraatrolite  12     3 
ThorJte               1          1 
JCerite              1         1 

fi 

1     1     i 
1     1    i 
6     B     Iti) 
1     1    i 
1    1    i 
1     1    1 

ApophyEite 

Gismondlte 
Carpiiolite 

B   E  Si     H       ÄS    Sl 
2            8       1            2       3 

14     14           5       7 

1     3     4J     4J         4       4i 

11^           11 

III.    SUBSILICATES. 

31i   ÄliOPHANB 

375.  OoiLyaiiE 

8  76.   SCHEÖrrBBTTB 

SlSi+6fi(o 
SPSi+9S 
Xi»gi«+30ft 

5fi) 

öftl.ejO,|Si+«aq 

=  1  Alloptane+lGibbslte 

=  8Allophane+SGibb3lte 

The  0.  ratio  for  K,  Si,  A  in  Allophan 
The  speciea  Eudaae  (p.  S19)  and  Datolite  (p.  3 


pladng'  them  witb  tbe  anhydrous  specles  te  Btated  on  page  204. 


n  Colljrita  6  ;  3  :  9 ;  in  Sahrötterite  4 
.e  hydroua  Subailieatas,     Tho  rea> 


I.  BISILIGATES. 


339.  PECTOLTTE.  Pektolith  «.  Kobell,  Kaataer'B  Arcii.,  liii,  385,  182S,  liv.  341.  Photolith 
Breiik.,  Char.,  131,  1833.  "Wollastonite,  Stellite,  Thomson,  Min.,  i,  130,  313.  KathoiitH  svme 
coUedm-s.     Osmelitli  Breilh.,  Pogg.,  ix.  133,  1837. 

Monoclinie,  ieomorpliouB  with  wollastonite,  Observod  planes  :  0  ;  ver- 
tical,  ä-a,  i-|-,  %4)  *■! ;  hemidomea,  1-4,  -5-* ;  hcmioctahedral,  -2.  Ajigles 
jueaeured  by  Greg : 


*-ä,back,  A  l-ii=84  37 


t-ä  A  i-i  =125''  55' 
i-{A«-4=102  30 
M  A  -3  =132  5i 


»-i  (orthod.)  perfeet,  Twins :  com- 
position-faee  ä-*.  In  close  aggr^atioue  of  aeicular 
erretala.     Fibrous  massive,  radiated  to  stellate. 

■H.=5.  G.=2-68— 2-78.  Lnstre  of  the  surface 
of  fracture  silky  or  eubvitreoiis.  Color  whitieh  or 
grajieh.   Snbtranslueent  to  opaque.   Tough.    For 
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89T 


Borgen  mineral  optic-axial  piano  parallel  to  orthodiagonal,  and  very  nearly 
normal  to  i-i ;  acute  bisectrix  positive,  parallel  to  orthodiagonal,  and  ottuse 
biseetrix  nearly  nonnal  to  cleavage-plane  or  i-i ;  axial  angle  inoil,  througli 
s  plates,  143"— 145°  ;  Descl. 


Var. — Almost  always  eolumiiBr  or  fibrous,  and  divergent,  tlie  fibree  often  2  or  3  iaohes  long, 
and  Bometimes,  as  in  Ayrahire,  Scotland,  a  yard.  Eesembles  la  aspect  fibroua  varieties  of  nalio- 
lite,  okenite,  ÖioroHonite,  tremolit«,  and  woUastoaite.  Osmelile,  fcom  Niederkirehen,  near  Wolf- 
stein,  Bsvaris,  13  oolumnar  and  radiated;  G-.=2-799— 2333,  Eraith.;  eolor  grayiah-white,  jellow- 
ish,  gray. 

Comp.— 0.  raäoforK,äi,S=6  -.Vi:!;  whecce,  if  the  water  [s  basio,  ßOa+iSa+iä)Si 
=Silica  54-2,  lime  83-8,  soda  9-8,  water  2-7=100,  Analysear  1.  v.  Eobell  (Kastner's  Aroh, Hat., 
xüi.  385) :  3,  3,  J.  D.  Whitney  (Jonr.  Soc  S.  H.  Best.,  18i9,  p.  S6,  and  Am.  J.  Sd,,  II.  vii.  484) ; 
4,  J.  3.  KBBdall  (ib.)  i  5,  G.  J.  DidcinsoD  (ib.) ;  6,  J.  D.  Whitney  (Arn.  J.  SoL,  IL  ssix.  a05) :  7, 
A.  J.  Scott  (Bd.  H.  Plifl.  J.,  liÜ  271);  8,SBddie(PhU.M(^.,IY.  ii.  24B);  9,  Tliomaon  (Min., 
10,  Walker  (Heädle,  L  c) ;  11,  Kennedy  (ib.):  12-16,  Hoddle  (Lc);  n,  Adams  (MÜloo,  et 
d.  eil.,  1848,  166) ;  18,  v.  KobeU  (Ber.  Ak.  Miinohen  1866,  i.  296,  X  pr.  Ch.,  icylL  493) ;  : 
attiim  (J.  pr.  Ch.,  Isiii.  .^S6) : 


LISI); 


3i        £1 


Sig     Oa 


1.  M.  Baldo 

51-gO 

0-90 
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77 

8-26 

1-57 

3-89=99-69  Kobea 

2.  I.  Royaie 

B3-45 

4-94      - — 

31-21 

7-37 

<r. 

2-72=99-69  Whitney. 

56-66 

1-45 

32-86 

7-31 

2-72=100  Whitney. 

4.  Bergen  Ilill 

54-00 

32-10 

t^. 

2-96=90-85  Kendan. 

55-00 

1-10     

32-53 

9-72 

2-75=101-10  Dickiuson. 

fi.        "        "            (1)64-02 

— Sel-ll« 

32-84 

8-96 

[2-371=100  Whitney. 

7.  Talisker,  Skye 

52-01 
53-82 

1-82      

0-39 

32-85 
29-88 

7-67 
9-55 



5-08=99-80  Scott. 

3.         "            " 

2-73 

3-76=99-74  Heddie. 

9.  Eilsyth,  Wollast. 

52-74 

0-67     1-20" 

1-52 

31 

63 

9-60 

2-00=99-42  Thomson. 

64-00 

2-59 

30 

79 

5-55 

5-48=98-86  Walker. 

1.  Castle  Book,  WoU 

51-6 

I-O       

32 

0 

8-5 

6-0=98-0  Kennedy. 

% 

63-06 

0-15      

4S 

9-98 

3-13  =  100-40  HeddJe. 

3,  Batho,ji!wiw 

62-53 

32 

79 

9-75= 

8-04=98-89  Heddie. 

4.         "    cryslailme 

52-58 

1-46      

3.S 

9-26 

2-80=98-84  Heddie. 

5.  Knockdoliaa  HiU 

S3-24 

32 

22 

3-60.-99-63  Heddie. 

6.  Girvan 

63-48 

0-41      

34 

39 

3-26=101-42  Heddie. 

7,  Bavaria,  Osmelile 

62-81 

0-86      

32 

6-10 

2-79 

4-01=99-63  Adam. 

S. 

52-03 

0-37" 

34 

17 

8-28" 

tr. 

3-94,  Miil-75=100-44K 

9,  Werniland 

52-24 

1-75« 



33 

[8 

*8] 

3-70=100  Igelström. 

.Withs™ 

eMnO. 

b  The  Ira 

nprot 

zyd 

■'fnikm 

meKO. 

Berzeliua  obtained  a 

auorine 

reaotion  witii  the  Mon 

om 

miner 

d.     The  analysis  lij  Adam  (Fo. 

17)  makea  the  osmrfife  identical  with  peetolite.  Riegol  obtained  a  Tcry  düfereat  result  (Jabrb.  f. 
pr.  Pharm.,  xiii.  1) ;  but  v.  Kobell  haa  conüi'mBd  Ädam'a  roault,  and  shown  that  Eisgel  tnust  have 
had  in  Irnnct  another  mineral 

Pyr.,  eto. — In  the  cloaed  tube  jielda  watcr,  B.B.  fiiaes  at  2  to  a  white  enameL  Gelatinizes 
Witt  inuriatic  aoid.    Ölten  ^ves  out  light  when  brokeu  in  the  dark. 

Obs..— Occnra  mostly  in  trap  and  related  ro(&s,  in  cavities  or  seams ;  occasioually  in  metamor- 
phio  rocks.  Found  tu  Scotland  at  Batho  Qnarry,  and  CaaÜe  Book,  near  Edinburgh ;  at  Ktlsyth, 
Costorpliinu  Hill,  Loch  End,  Girvao,  and  Knockdohan  Hill,  in  Ayrahira;  and  at  Tahyci-,  etc.,  I.  Skye. 
Alao  at  Mt.  Baldo  and  Mt.  Monzoui  in  the  Tyrol,  where  first  obtained ;  at  au  iion  mine  in  Werm- 
land,  aaaodated  with  ohlorlte  and  calcite. 

Occura  alao  at  Bergen  Hill,  N.  X,  in  large  and  beautif-iil  radialiona ;  compact  at  lale  Royale,  1. 


340.  XONALTITB.    Xomdtit  Bammdaberg,  ZS.  G.,  ivüL  83,  1866, 
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COMPODMDS. 
4  0aSl  +  ä=SiIioa  48*60,  linie  4G'4T,  v 

Mg  Ca  fi 


Ortliorhombic  ?  jA  J=132°  19',  Breith.  Oomposed  of  a  eongeries  of 
mirnite  acicular  crjstals ;  commonly  flbrous ;  also  eompa^it. 

H.=4-5— 5.  G.=2-38— 2-37;  2-363  of  dysclasite,  Connel ;  2-38  of 
okenite,  v,  Kobell.  Lustre  Bubpearly.  Color  wbite,  witb  a  shade  of  yel- 
low  or  blne ;  often  yellow  by  refleeted  ligbt,  and  blue  W  transmitted. 
TVequently  opalescent.     S  üb  transparent — subtranslucent.      Very  tough. 

Var.— SoriKte,  from  Bordöe,  one  of  tbe  Faröe  islanÖB,  Is  only  a  very  fiue  flbroua  milk- white 
okenite,  finn  in  teiture  anfl  very  tough,  and  having  H.=3-6,  G-.=2-33. 

Comp.— 0.  ratio  for  ß,  Si,  S=l :  4:  2;  whenoe,if  half  of  the  watar  is  baaie,  3:4;  1;  andthe 
formulattä+iCa}Si+iS=8ilioa6S-e,  lime  26-4,  watar  ll-O^lOO.  Ithas  the  prismatio angle 
nearly  of  ampMbole,  to  whieh  It  ie  related  in  composition,  Analjsea ;  1,  2,  v.  Eobell  (I.  c.) ;  3, 
Connel  (l.e,);  4,  Würth  (Po^.,  Iv.  HS);  B,  v.  Hauer  (Jahrb.  G.  Eeieha.,  18B4,  190);  S,  Bclimid 
(Po^.,  oxivi.  143);  7,  Adam  (1,  c): 

öi     Ca     a 

1.  Greenland    55'64    26-59     11-00,  Äl  and  Se  0-d3,  fi  ()-.=99-7e  KobelL 

2.  "  56-99     26-85     I6-66=89-99  Kobell. 

3.  Taroe  57-69     a6-B3     U-Il,  An  0-32,  Se  0-S2,  t.  0-23,  S^a  0-4i=100-44  Connel. 

4.  Disko  54-88    26-15     11-94,  äl  0-46,  Sa  l-02=100-46  Würth. 

5.  "  (1)64-81     aT'23     1804,  Mg  Jr.=lü0'08  Hauer. 

6.  Stromoe        51-85     26-09     13-91,  Mg  1-68,  Sa  0-33=99-13  Scbmid,     G.=2-324. 
1.  Boräüe  5G-92     25-14     14-19,  Äl  0-07,  S^a  1-04=91-94  Adam. 

Pyr^  etc. — In  a  matrass  jjelda  watec.  B.B.  slono  becomea  opaque  and  white,  and  fuses  to  a 
glass.  EffervBsees  with  soda,  andfusesto  a  sabtranaparent  glaaa,  wWch  iamilk-wliite  oncooUng; 
wiüi  borai  forms  a  transparent  colorleBS  glass.    Gelatiniaea  roadily  in  mnriatic  acid. 

Olis. — Occura  in  trap  or  related  eruptive  roeks.  Found  at  the  FarÖe  Islands  ;  in  Iceland ;  on 
tha  ialand  of  Disko,  Greenland. 

343.  GYROLITB.     Gurolite  Anderson,  PMl.  Mag.,  IV.  i.  101,  1851.     Gyrolite. 

In  concretions,  lamellai'-radiate  in  strncture. 

H,=3— 4.  Lustre  vitreons  to  pearly.  Color  white.  Translucent,  be- 
coming  opaqiio. 

Comp.— (JiOa  +  jfi)Si  +  fi.  Änaljses  :  1,  Anderson  (L  c.) ;  2,  How  (Am.  J.  Sei.,  11.  xsiii. 
13): 

Si  Sl  Kg  Oa  E  fl 


Pyr.,  elo — In  a  doaed  tnbe  yields  water,  intumesces,  and  separates  into  thin  scales.  B.B. 
ewella  up  and  fuses  witb  difficulty  to  an  opaq^ue  enameL 

Obs. — Prom  tbe  Isle  of  Sfcye,  with  stjlbite,  laumontito,  etc. ;  also  !N.  Scotia,  25  m.  S.W.  of  0. 
Blomidon,  bctween  MargaretvUle  and  Port  George,  on  apophyllite.    Beported  also  fl-om  Faröe  and 
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34.3.  LAUMONTITE.    Zeoiithe  efflorescente  S.,  Tr.,  It.  1801.    lanmonite  H.,  TabL  Comp.. 
1808.     Lomonit  Weni.,  Karst  Tab.,  1808.    Solmeidarit«  MetiegUid,  Am.  J.  Sei.,  11,  liy.  64. 


16',  0  A  14^151°  9' ;  a:l:c^ 
in  the  annexed  figures.  Prisin  I, 
',  the  moat  common  form.     Cleav- 


Monoclinic.  ^=68°  40',  JA  /=8f 
0-516  :  1  :  0-8727.  Observcd  planes  a 
with  the  very  obhque  terminal  plane  2 
age  :  i-\  and  /  pert'ect;  i-i  impei'feet. 

0  A  7=104=  20' 

ÖA*-^=101   20 

ÖA2-i,  adj.,=:122  59 

0  A  -1=148  22 

ÖA  1=138  3 
UA -1=113  16 
^iA  1=120  14 
-1  A  -1,  front,=133  28 

1  A  1,  ü-0Bt,^119  32 
U  A  2-^=125  41 

Ja -1=135  58 

Ja  1=117  37 

Ja  2-4=113  30 

Ja  *-;=133  8 

jAa=136  52 

Twins :  composition-face  i-i.     Also  eoliiranar,  radiating  or  divergent. 

ll.=3-5— 4,  G.=2-25— 2'36.  L\istre  yitreoue,  inclining  to  pearly  npon 
r!ie  faces  of  cleavage.  Oolor  white,  passing  into  yeUow  or  gray,  sometimea 
red.  Streak  uncolored.  Transparent — tranelucent ;  becoming  opaque  and 
iiaually  pulvemlent  on  expoBure.  Fractiire  scarcelv  observable,  uneven. 
Not  very  brittle-  Double  refraction  weak ;  optic-asial  plane  i\ ;  divergenee 
52"  24'  for  the  red  rays;  bisectrix  negative,  making  an  angle  of  20°  to  25° 
with  a  normal  to  i-i ;  Desel. 

Var.— laumontit©  of  Huelgoet  has  G.=2-29;  of  Sarnthal,  Tyrol,  2-2S  (Gericke) ;  of  Plauan- 
Eclier  Grund  (Geriete)  and  Helaingfors  (Arppe)  2-31;  of  the  red,  from  I.  Skje,  2'252  (J.  "W".  Mal- 
let).     CaipoTciamle  ocoura  in  pearlj  monoclinic  crystals,  of  a  fieali-red  color,  having  G.  =  2-4'I,  and 

Comp.— 0.  ratio  for  R,  B,  §1,0=1  r  3:  8:  4;  and  for  Ö  +  K,  Si,  0=1:  2:1;  whence  the 
forDmla(iOa'+|Xl)  Öi'4-3  S=amoa  50-9,  alumina  21-9,  lime  II'O,  water  15-3=100.  Both  in 
füiTnula  and  orystailization  it  is  related  to  pyroieco. 

Analyses :  1,  2,  Dufrenoy  (Ann.  d.  Minea,  Jü.  yiii.  503) ;  3,  Oounel  (Bd,  N.  PhÜ.  J.,  1829,  282) ; 
i,  S,  Babo  and  Dclffs  (Po^.,  IIa.  839) ;  6,  Malagati  and  Duroetec  (Ann.  d.  Minoa,  IT.  is. 
8;!5);  7,  Sji^eo  (Po^.,  lixTiü.  41B);  8,  Scott  (Ed.  N.  PhiL  J.,  1852,  lüi.  284) ;  9,  10,  G«rIoke 
(Ann.  Ch.  Phano-,  xeii.  HO);  11,  Arppa  (Aa.  Finsk.  Min.,  22);  12,  J,  W.  Mallett  (Am,  J.  Soi., 
II.  sxii.  179) ;  13,  How  (ib,  xxvL  30) : 

Si  Sl  Öa.         S 

1.  Phlpsburg,  Me.  51-98  21-ia  11-71  15-05=99-8e  Duftanny. 

2.  Cormayeur  Bü'38  21'43  11-14  16-15^99-10  Dufrenoy. 

3.  Sliyc                                 B2-04  31'14  10'62  14-92=93-72  Counel. 
Sa'SÖ  22-80  12-00  14-2=100'8  Babo, 
51-17  21-23  12-43  15-17  (io88)=100  Delffs, 
52-47  22-56  9-41  16-56=100  M,  &  D. 
51-61  19-06  12-53  14'0ä,  Se  2-96  =  100-18  Sjögren- 
SS  05  23-94  9-67  14-64=100-30  Scott. 
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9.  BiimUial  (§)51-5B  20-63  11-50  15-10,  JJe  0'3e,  Na  1-5T-I00-E4  Gerioke. 

10.  Plauen  Grucd  51-33  21-98  9-01  14-83,  ge  O'U,  Sa  .S-20=100-69  Gericke. 

11.  MelBingfors,  red  5U-44  18-eO  9-60  14-61,  ¥e  2'88,  tfa,  £  2-08,  Slg  l-04=a9-43  A 
U.  Skye,  rtd  53-95  20-13  13-86  12-43,  £,  Na  0-37,  Sig  ir.-100-23  MaUet. 
13.  Port  George,  H,  S.  51-43  31-64  12-01  15-2e=100-44  How. 

Äu  impure  Swias  laumontite  tm  been  analjzed  by  Pellenbei^  (Mitti.  Bemo,  B4,  1865), 

The  jEdelforsite  of  RetzLiia,  or  the  Eed  Zeolile  of  ^delfors,  is  teferred  liere  by  H.  J.  Berlin,  wbo 
eoaBidera  it  inipure  from  mtxed  silica  (quarta),  and  related  to  theredaeolite  of  tTpsala  aualyaed  by 
hün.  It  affotded  Eelaius  §i  60"J3,  Sl  16-42,  Öa  8-18,  Fe  4-16,  %  «nd  Mn  0-4li,  S  ll'0'i=99-B3. 
A  Eimilar  EinorBl  ftom  Tailun  yielded  Hisiüger  Si  eoi»,  Sl  15-6,  ¥e  1-8,  Öa  8-0,  S  ll-e=91-0; 
wliile  he  obtainod  for  üb  .Ädelfors  zeolite  Si  53-76,  AI  18-4T,  Fe  4-1)3,  Oa  10-90,  fl  11-23=98-38, 
wMch  is  near  the  coiupoaitioii  of  laumontite.  Bisijiof  baa  an^zed  a  paendomorph  of  laumontite 
after  orthoclase  (see  Obihoclasb). 

Pyr.,  Bio, — In  a  vacuum,  Huelgoet  lamnonlite  erystals,  aeoorfling  to  Malaguü  k  Duroeher, 
loae  in  weigbt  22S  p.  c,  and,  over  sulpturic  add,  3-85  p,  e, ;  and  regain  tbe  same  in  water  or 
moistair.  Heated  np  to  100°  C,  they  Itffle  3-17  p.  o.;  to  300*,  6-08  p.  c. ;  fa  300°,  7-28;  and  the 
remainder  of  the  water  only  at  a  red  heaL  E,B.  swells  up  and  fiisea  at  2  7 — 3  to  a  white  enamel. 
Gelatiuizes  witb  muriatic  aoi<L 

Oba.— Lanmonöte  occura  in  the  cftvities  of  ttap  or  amygdaloid;  ^o  in  porphyry  and  ayenite, 
and  occasionaUy  in  veins  traversing  clay  slate  witn  calcit«.  It  was  flrat  ohaerTed  in  I7BB,  in  tha 
lead  minea  of  Huelgoet  in  Biittanj,  by  (tlület  Laumont,  after  whom  it  is  named. 

ItB  principal  looaiities  are  at  the  I'arÖe  Islands;  Disko  in  Greenland;  in  Bohemia,at  Eule  in 
day  slate;  St  Gothard  in  Switzerland;  the  Fassathal,  in  large  masses  eshibitlng  a  radiated 
Btrueture;  Sarnth^  near  Botzen,  Tyrol;  Plauenseher  Grimd,  near  Dresden;  Hartfleld  Mosa  in 
Eenfrewsbire,  accompanying  analcite;  tho  amygdaloidal  roeks  in  the  Kilpatriok  hüls,  near 
Glasgow ;  and  in  several  trap  rooks  of  the  Hebrides,  and  the  north  of  Ireland. 

Pet«-'a  Point,  Nova  SooHa,  affords  fine  apeeimens  of  this  speoes.  It  is  there  aasodated  with 
apophyllita,  thomaonito,  and  other  apeciea  of  thia  family ;  alao  at  Port  George,  N.  S.,  in  veina  aome- 
times  3  in.  thick,  and  at  Margaretville,  ooloted  green  by  copper ; '  alao  at  Digby  Neck  and  Long 
Point.  Alao  found  in  good  Bpeoimena  at  PMpsburg,  Maine;  also  aparingly  at  Bradleyaville, 
Litchfleld  Co.,  Coim.,  near  a  paper-mill,  in  narrow  aeama  in  gneisa;  and  at  Southbnrj-,  Conn.,  a 
little  eaat  of  the  rillage,  on  the  hmd  of  Mr.  Stiles.  Abundant  in  many  places  in  the  copper  Teioa 
of  Lake  Superior  in  trap,  and  on  L  Eoyale ;  on  north  shore  of  Lake  Snperior,  between  P^on  Bay 
and  Fond  du  Lac  Fonnd  also  at  Bei^n  Hill,  N.  J.,  iu  gceenstone,  with  datolite,  apophyllite, 
ete. ;  sparicgly  at  Pliillipatown,  W,  Y.,  in  feldspar  with  atilbite,  and  at  Columbia  bridgo,  near 
Pbiladelptüa. 

Alt.— Most  varieües  become  opaque  and  orumljle  at  the  touoh  aflar  oxposure  to  the  ordinary 
atmoaphers,  losing  1  to  2  p.  c.  of  wator.  Specimens  in  cabineta  can  be  boat  prcserved  ü-om  alter- 
ation  by  keepiug  them  in  moist  air. 

Scärmderile  (1.  c.)  is  laumontite  from  the  aerpentine  of  Monte  Catini,  Italy,  whioh  haa  undergone 
alteraöon  throi^li  the  aeWon  of  magnesian  sdutions.  It  ia  draeribed  by  Meneghini  as  laminate- 
radiate  m  atructure,  with  H.=3.  F^,  381  repreaents  a  eryatal  ftom  Mt  Catini  (one  receired  by 
Prof.  G.  J.  Bruah  from  Pro£  BeoW);  it  gave  the  author  the  approsunate  angles /a /=85° — 
86°  30',  j-iA2-i'=136°,  -a-i-AM=148°  15',  JA -1  =  133°, -1  A -I,  fronl,=I33°,  2-i  A  6-l=144". 
The  planea  had  litüe  lustre,  and  that  atrongly  pearly.    Bechl  obtained  in  an  analyaia  (1.  c.) ; 

Si  47-79        Sl  19-38        Mg  11-03        Ca  16-77        Sa,  6  1-63        S  3-41  =  100. 

It  l\iaBS  B.B.  wiüi  intumeacence,  and  gelatlniEes  !n  cold  acids.  Occurs  with  aloanite  in  the 
gabbro  roHBo  of  Tuauany.    JJamtd  after  Sign.  Schneider,  director  of  the  mlne  of  Mount  Catini. 

CAPOHCiAtHTB  Savi  (Mem.  ooat  fla.  Toacana,  ii,  53),  Has  been  referred  to  laamonüte.  It  ia 
described  by  Meneghini  as  reaembling  heulandite  and  near  it  in  itfi  anglsa,  affording  (see  f.  410, 
p.  444)  2-i  A  -2-i=  131°,  2-i  A  /=150°,  Witt  elearagB  parallel  to  i-i  very  eafly,  and  alao  parallel  to 
2-i;  easy  parallel  to  -SW;  facea  3-i  minutely striated ;  alao  in  twina;  also  impeifectly  radiated 
folsaceoua.    H.=2-5|  G.— 3-470;  oolor  (leah-red  ;  Inatre  pearly. 

Comp.— Öa'Si'+8älSi'  +  9fi,  Eamm.,  and  near  laumontite =SIUoa  53-0,  alumina  23-'7,  lime 
12-4,  water  ]1-9=100.  Analyscs:  1,  Anderson  (Ed.  Pha  J.,  1842,  21);  3,  Beehi  (Am.  J.  Sei., 
ILiiv.  62): 

Si  Äl         Sie  Ca         fi^       fra         £  Ä 

1.  52-8        21-7        0-1         11-3        0-4        0-2        1-1        13-1=100-7  Anderson. 

2.  52-03      32-83       —  9-68       Ml      0-35       TU       13-17=I00-n  Beehi. 
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B.B.  fuses  to  a  white  enamel  wiÜiout  mtumeBcence.  DissolveH  easlly  in  aoids,  and  forma  a 
jelly  evea  in  the  pold.  OccurB  in  geoiäea  witb  asiäte  in  the  gabbro  rosso  of  Monte  de  Capordauo, 
at  l'Iinprunetai  and  other  placea  in  Tuscany.    It  is  aometimes  aceompauiad  by  native  copper. 

343A,  LEONHAEDrCEB!iim(Po^.,lii,  336,1843).  Nearlaumontite.andprobalilrthatapBcües. 

Monoclinic.  /A /=8S°  30',  and  96' 3D;  Oa/=1.H°.  OleayagB  parallel  with  /  very  perfeot, 
basal  iinperfeet.    Also  oolumnar  and  granulär, 

H,=a— S'ä.  G.=3'26.  Lustre  of  cleaTage-faca  pearly,  al5ewh.ere  vitreoua.  White,  BoraeUnies 
yeDowish,  seldom  brownisb.     Subtransluceat.    Usually  whitens  on  ezposure  Ilks  laumoiitite, 

AnaljBes:  1,  Delffa  (Po^,,  111.336,  339);  2,  Babo(ib.);  3,  4,  G-.  0.  Barnes  (Am.  J.  Srä.,  11.  iv. 
440); 

Si  äl  öa  fi 


Sdiemnits 

56-138 

22-980 

9-251 

11-641-100  Delfiä. 

65'00 

24-86 

10-60 

12-30=102-16  Babo. 

Copper  Pftlla 

S5-i)6 

2104 

10-49 

11-93=99-42  Barnes. 

"        " 

6B-04 

22-34 

10-6i 

11-93=99-95  Barnea. 

These  reBults  afford  the  föDowing  O.  ratioB  for  R,  K,  Si,  Ä :  (1)  1  :  4  :  ]  J^  :  4^ ;  (2)  I  :  4 : 
10  Si  ,  (i,  4)  1  r  3i  :  10  :  3i.  Dolffs'  analysia  was  made  aftor  drjii^  the  minerjd  at  100°  0. ; 
dneä  at  tio  ordioary  temperature  it  gave  13-647  —  13-801  water,  whicli  oorreBpouda  to  ßio  aboTO 
formuli      B  B.  exfoliates,  froths,  and  easUy  melts  to  tm  eaaiseL     Diasolves  in  &(ääs. 

Prom  a  trachyüc  rock  »t  SuhemnitE  in  Hungary ;  at  Pfitsoh  in  an  earthy  chlorite,  anä  near 
Predizzo  in  the  Fleims  Valley,  Tjrol,  in  a  welaphyre,  Aläo  at  Copper  Falls,  Lake  Superior 
rogion,  a  variety  whioh  alters  bat  little  on  eiposure. 

Lewinstein  haa  analyzed  two  alteied  spedmens  from  tbe  copper  mines  of  Lake  Superior  (ZS. 
Ch.  u  Pharm.  1360,  11),  one  (A)  containing  76  p.  c.  of  the  mineral,  the  oSher  (B)  81-61  p.  c,  the 
real  impurity ;  A,  of  a  brownish-rol  eolor,  and  B,  groeniah,  afforded,  impurity  esduded : 

Si  Sl  Pe         iS.g  Ca  Sa  £  fi 


A  givea  neatlj  the  0,  ratio  1:2:12:8;  aad  B,  1  :  5  :  13  :  4-3. 

344.  OATAPLEUTB.    Katapleiit  Weibye  &  SjSgrm,  Po^.,  Ixiii.  299,  1850. 

Hexagonal.  In  thin  tabiilar  hexagonal  prisrns,  with  the  basal  cdgea  re- 
placed  bythe  planes  1,  2, i;  ÖAl=142°  i',  6'A2=122°  40',  OA4=:107'' 
47'.     Cleavage :  lateral  (J)  perfect ;  2,  diatinct.     Also  masBivo. 

H.  neai'  6.  G.=^2'8.  Lustre  nearlj  dull,  -weak  vitreous  on  BTirface  of 
fraeture.     Oolor  light  yellowish-brown.     Streak  isabella-yeUow.     Opaqne, 

L  6;  2;  for  ft+K,  Si,  fl=l :  2:  §;  whence  täie  for 


2.         4e'Bä         29-33         140         10-l)6         4'6S         049         9'0B=101-51. 

Pyr.,  etc. — Tu  the  olosed  tube  yields  water.  B.B.  in  the  ptatinum  forceps  fiiaes  at  3  to^  a;  white 
enamel ;  with  borai  a  clear  oolorlesa  glass.  Easiiy  soluble  in  murlatic  seid  mithout  gelaünizing ; 
the  dilute  acid  aolntion  colors  turmeric  paper  orango^yellow  (raaction  for  aiToonia). 

Obs.— From  the  Island  iamöe  near  Brevig,  Norway,  along  with  airoon,  leueophanite,  moaan- 
drite,  and  tritoniite, 

On  the  crjatallization  see  H.  Dauber,  Pogg,,  idu  239. 

345.  DIOPTASB.  Achirit  B.  F.  J.  ffsrmaim.  1788,  N.  Act.  Petrop,,  xüL  33^  1809..  Eme- 
raudine  Ddameth.,  T.  T.,  ii.  2S0,  1797.  Kupfer-Schmaragd  Wem.,  ISOO,  Ludwig,  i..63,  233,  1803. 
Dioptase  K,  Tr.,  iii.  1801.    Emerald-Copper  Jameson.     Smaragdo-Chalmt  M>M,  Gundr-,  1824. 
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OXTGBN   COMPOUNDS. 


Bhombohedral.     H  A  Ji= 


24' ;  Ö  A  i?-148''  38' ;  a=0-5281. 
Observed  planes :  rhoinbohedral,  1  (R), 
2,  —2;  hemi-sealonohedral  on  tfiree  al- 
ternate  edges,  ae  in  tjie  figure,  with  also 
2' ;  also  1  ;  prismatie,  i-2,  i-^,  i-^,  i-^, 
Üie  last  three  heraihedral. 


i-^  A  ■^2=165°  44' 
«4  A  *-2=169  6 
rA'^-3=146  36 
-2  A  _S=137  57 
^-2A_ff=126  48 


0  A  2=129°  21' 

2=120 

=95  54 
3  A  ^2=132  3 
2'  A  *-2=151 

Cleavage :  Ji  perfeet.     Twina :  eompo- 
sition-face  Ji.    Also  massive. 

H.=5.      G.= 3 -278 -3-348.      Lustre 

Streak    greeii.     Transparent — snbtrane- 

Fraeture  conchoiS'al,  uneven.     Brittle.     Donble  refraction  strong, 


— 0.  raüo  for  Cu,  Si,  5=1 ;  2  :  1;  0uSi  +  fl=8ilica  S3'2,  osyd  of  oopper  50-4,  wster- 
■     ■    ■■■      ■    -   "■-■    — i.  360];   3,  4,  DamouT  (Ana  Ch.  Phys.,  III.  s. 


3=99-13  Hess. 
U-6%  äl  2-36,  Öa  3-38,  Mg  0-22— 99-43  HcBS. 
11-40,  Se  0-42,  Ca  C  0-35=9ä-14  Damour. 
11  Damour. 

Pyr.,  etc. — Dke  chrysocollfl,  but  gelatinizes  with  murlatic  add. 

Obs. — Dioptase  oocura  diapoaed  in  well  defined  oryatala  aud  amorph  q    rt    oce  pji  g 

seams  in  a  compact  ümestone  weatof  tliehillof  Altyn-Tübeh  in  thoK   gh       S    ip         AI     re 
ported  aa  found  in  the  Duchy  of  Nassau,  between  Oberlatnstein  and  B      b    h 

Breithaupt  foond  foc  tha  angle  Ä  Aß  125°  55';  and  Koksoharof,  afl;      ca    ful  m  bb  t, 

adopts  this  value  (Bull,  Ac.  St.  Pet.,  ii.  240). 

Naraed  hj  Haüj  dioptase,  from  M,  ihrmigh,  and  JTro;,ni,  lo  see,  beoai      th      1        f,     1      ti 
were  distinguishable  on  looking  throi^li  the  orystal. 

Named  AdiMis  sfler  Achir  Mahmed,  a  Buchatian  merchant,  living  t  th  f  tre  f  =*  p 
latoa  on  the  Irtieh,  who  had  prooured  it  in  tbe  region  where  it  ooourr  d,  d  wh  f  h  d  1 
Bpeoimena  that  were  taken  in  IlSö  by  Mr.  Bogdanof  to  St.  Petersburg.  Although  lirat  nauied 
by  Hermann,  his  description  was  not  given  to  tbe  Bt  Petersburg  Acadomy  beforu  1800,  and  Uie 
Tolume  eontainiag  il  was  not  pabllshed  until  J802,  a  yoar  aftar  the  appearanoe  of  Haüy's  work. 


346.  CHRY9000LLA.  Chryscxalla  pt  Theopivr  Dmr  Plin.  ChrysocoUa  pt.,  O^ruleum  pt., 
Germ,  Berggrßn,  Agric,  Posa.,  1546  Ceruleum  moitanum  pt.  Wall,  Hin.,  280,  1747;  C. 
montauum,  Virida  montannm  pt.,  Otonsl  Min.  172  1758.  Mountain  Blue  snd  Mountain 
Green  pt  Bleu  de  Montagne,  Vert  de  Moitagne  Bleu  da  Ouivra,  Tert  de  Ouivre,  J*!'.  Kup- 
fe^ün  Wem.,  Bei^m.  J.,  382,  1789 ;  Karat  Tab  46  l&OO,  62,  1808.  Cuivra  carbonate  vert- 
■pulverulent,  H,  Tr.,  1801;  Tabl,  180S  Kiesalkupfer  Klapr.,  Beitr.,  i¥.  as,  1807.  Vert  de 
Cuivre,  Chrysooolle,  Brochatd,  Min.,  ü.  20S,  1808.  Kieselmalaehit  Sausm.,  Handb.,  1813.  Kiescl- 
kupfer  ieonh.,  Haodb.,  18-21.  0.  hjdrosiliceus  K  Cuivre  hydrate  ailidtöre,  Hydrophane  cui- 
Traux,  .H-.  Somervillite  (fr.  N.  J.)  i)ufr..  Min.,  iil.  147,  1847.  Dillenbnrgite.  Kopferpaoherz  pt 
Htfi-m.  Min.,  üi.  b,  103,  1816;  Hapatinera  Brriffl.,  Char.,  224,  1832;  Pedikupfer  Bausm,, 
Handb.,  372,  1847.  LIanoa  Ühäiim  Miners.  Demidovit  U.  AiJnfeiwÄ,  BulL  Soc  Hat.  Moaoo«, 
Mix  128,  1866.    Asperolite  i&rai.,  ib.,  xssis.  BS,  lB6ß. 
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Cryptocrystallme  ;  often  opalJike  or  enamel-like  in  texture ;  earthy, 
Incrusting,  or  fiilirig  seams.     bometimea  botiyoidal. 

1I.=2— 4.  G.=2— 2'238.  Lustre  vitreons,  shining,  earthy.  Color 
mountain-greeii,  bluish-greea,  passing  into  sky-blue  and  tnrquoie-blue ; 
brown  to  blaok  when  impiire.  Stveak,  when  pure,  white.  Translucent — 
opaque.   Fraeture  conehoidal.    Kather  secfile ;  translueent  varieties  brittle, 

Oomp. — Cooipositioii  yariea  muoh  tbrougli  impuritiea,  es  with.  other  amorphoua  anbstajicos, 
resultir^  ftom  the  alteration.  As  the  siliea  liaa  been  deriyed  from  the  docompoaltion  of  other 
ailioatea,  it  is  natural  that  aa  eiceaa  should  appear  in  many  analyaes., 

True  chrjsoeolla  appears  to  correspond  to  tha  0,  ratio  for  Öa,  Si,  S,  1:3;  3=Cvi  Si4  2  S 
=8iliai  84'2,  oryd  of  eopper46-3,  water  2.0'5— lOtl,  tiie  water  being  double  tliat  of  dioptaae.  But 
Bome  analyses  afford  1  :  a  :  3=0u  Si+3  fi  (anaL  13),  aad  1 :  2  :  4=öu  äi+fi  (anal.  11). 

Impure  chryaocolla  may  eontmn,  besidea  ftse  ailica,  black  osyd  of  oopper,  oxyd  of  iron  (or 
linjooite),  and  oiyd  of  manganese ;  and  wnsequently  vary  in  color  &om  bluish-green  to  brown  and 
black,  the  last  eapecially  when  oiyd  of  manganese  or  of  oopper  is  preeent.  Other  kinda  are  impure 
with  carbonate  or  sulphate  of  eopper ;  and  others  with  oiyda  of  load,  antimony,  arsenic,  ete. 

Änalysea:  1,  v.  Kobell  (Po^,  xvüi.  254);  2-4, BertMer a  c) ;  5,Bowen  (Am,  J.  Soi.,Tiü.  18);  6, 
Beck  (Am.  J.  Sd.,  ixsvL  111);  7,  Soheerec  (Po^.,  bcT.  289};  8,  C.  T.  Jackaon  (Thia  Min.,  520, 
1E5Ö);  9,  Joy  (Ann.  Lyc  N.  Y.,  TiiL  12ü);  10,  Kammelabei«  (J.  pr.  Gh.,  Iv.  488,  Pogg.,  Ixxiv. 
300);  n,  Nordenskiüld  (Ramm.  Min.  Ch.,  5S2);  12,  J.  L,  Smith  (Giflisa's  Esped.,  iL  92);  13,  F. 
Pield  (Phil.  Mag.,  IV.  sxü.  S61) ;  14,  Klttredge  (Pogg.,  Ixxxv.  300) ;  15,  Domeyko  (Min.,  145, 1845): 

Si        Ca        S       S'e 


S5-0 

399 

21-0      8-0,        "         1-1  =  100  Bürthier. 

.  Canaveilloa,  Pyr. 

Sll'O 

41-8 

23-5       2-5,         "          2'6,  0  3-1=100  Berthier. 

k  Somerville,  N.  J. 

35-4 

85-1 

28-5      — .       "          1-0=100  Berthier 

37-25 

45-17 

17-00    — =99-43  Bowen. 

i  Frankim,  N.  J. 

4.2-eo 

16-00»   1-40=100  Beck. 

.  Arandal.  Norway 

35-14 

43-07 

20-38    — ,  Sa,  äl,  Oa,£l-09=^99-66Scheero 

B.  Copper  Harbor 

87-85 

21-97 

20-00    8-90,  Äl  4-8=99-55  0.  T.  Jackson. 

9.        ''            " 

33-00 

32-76 

26-51)     l-75''=99-00  Joy. 

(1.  Lake  Superior 

82-66 

42-32 

20-68     1-63%  Ca  l-7e,  Mg  1  '06=100  Hamm. 

1,  Nischne  XagHsk 

Bl-45 

37-31 

i.  Chili 

31-35 

42-51 

21-62     1-97,  äl  3-88=100-28Smith. 

3.  Coquimbo 

28-21 

39-60 

24-52    2-80,Sl4-97  =  100Pield. 

i.  Chili 

40 '09 

27-91 

24-73F4-94,  Öa  1-49,  Mg  0-78=100  Kiltredge 

[i.     "      bk-gn. 

52-2 

29-5 

lB-1      1-2=99-8  Doroeyko. 

The  mineral  IVom  SomerYllle,  N.  J.,  as  described  bj  Berthier  (Ana.  Ch.  Plira.,li,395),ia  of  thrce 
varieües;  (1)  a  thin,  green,  tcanaparont  iacruatration ;  (2)  a  bluish-grecn  earthy  mineral,  very 
tender  and  üght,  beooming  transparent,  like  hydrophana,  in  Water ;  and  (8)  a  pale  graenish-blue 
massive  materiel,  hard  enough  to  Scratch  glass,  and  to  be  polished  for  jewelry,-  and  he  obsarvea 
that  the  chrjaocolla  ia  nearly  pure  in  the  Örst,  but  ia  mized  with  opal-suica  in  much  of  the 
seoond  kind,  and  with.  opal-silica  and  ordinary  silioa  in  the  lasl  Berthier'a  analyais  (No.  4  abore) 
■was  made  on  a  apeoimen  of  the  seeond  kind,  and  aceording  to  him  probabiy  contuined  8  p.  c 
of  opal-ailioa  in  a  atate  of  miiture.  Berthier,  allowing  for  8  p.  c  of  tk-ee  siliea  in  thia  analyais,  sug- 
gests  that  the  composition  niay  be  öu  Si+4  S,  while  Boweu'a  earliet  aoalysis  (5)  givea  Cu  Si-h 
3  fi.  Berthier's  mineral  has  been  named  (irithoul  suSdent  reason)  SoimniilMte,  and  the 
analyais  has  generally  been  takeu  as  eipressiog  directly  his  view  of  the  oomposiüoo.  Berthier 
^yes  an  analysia  also  of  Üie  hard  chrysocolla  of  Somerville  iflärd  kind)  to  show  that  there  ia  in 
theaeores  free  siliea.  He  oblained  (1.  u.)  Siliea  28-9,  oiyd  of  eopper  O-l,  water  6-1,  oryd  of  iron 
0-4,  sUüaBolvbh  in  Sie  alkaiies  51-9=100. 

ITie  Bpeeinien  for  No.  13  had  a  fine  turquois-blue  eolor,  and  waa  froia  Tambilloa  near  Coquimbo. 

Hemidoßie  oceurs  at  Tagilsk,  Urals,  in  mammillated  crusts  of  a  sky-blue  eolor,  aad  afforded  S. 
JJordenskidld  (1,  o.)  Si  81-55,  Äl  0*53,  Ca  33-14,  Mg  3-15,  fl  38-03,  P  [10-22]=  100. 

Henoamt  has  ^ven  (Lc.)  the  name  AaperoUle  to  an  amorphoua  mineral  from  TagiIak,Buaaia.  It 
oceurs  iu  reniform  inaases  of  the  aize  of  the  flst,  of  a  bluiah-greeu  eolor,  craicholdal  fi-acture, 
sniooth and  luatrous.  Brittle.  H.=2-5 ;  G.=2-306.  Analyais  afforded  him  Si  31-94,  Cu  4081, 
S2T25=100.  0.  ratio  for  fi,  Si,  Ö^l  :  2  :  3.  He  eonsiders  it  one  of  a  aeries  of  Bilioatea  ol 
eopper,  eonaisting  of  dioptaae,  chrysocolla,  asperolite,  and  a  mineral  deaeribed  by  Nordeuskiöld, 
coiitaining  reapectively  l,  2,  3,  and  4  eq.  fi.    Named  asperolik  on  aocoimt  of  its  great  britUeness. 
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Tte  following  are  snalyaes  of  other  impure  varieties ;  1,  DUmann  (Sjst  tab.  "Uebers.,  215) ;  2, 
Elaproth  (Beitr.,  ir.  31);  8,  ThoniBOn  (Min.,  i.  1886);  4,  y.  Kobell  (J.  pr.  Ch.,  issix.  209);  8, 
Damour  (Ann.  d.  M.,  lU.  lü.) ;  6,  Bammelsberg  (Mm.  Ch.,  B52) ;  7,  "BertMor  (Ann.  d.  M„  IIL  six. 
693);  B,  Domejko  (Mio.,  1860,339);  9,  P.  Field  (Phü.Mag.,  lY.  2SÜ.361);  10, 11,  Domeyko(l,  c): 

Si  Öu  fi  Pe 

1.  Dillenburg  40  40  12  ,  Ö  8  =  100  Ulimann. 

2.  Turjmst,  jrteu  26  50  IJ  ,  ö  7  =  100  Klaproth. 

3.  ?  25'31         54-46  5'35         ,  0  14-98=100  Ttomson. 

4.  Tnrjinsk,  irown  9-66        13110        18-00        69-00=99-66  Kobell. 

B.         "  "  17-95         12-12        20'S5         BO-85^101'47  Darooiir, 

6.  Mesico  27-74        36-07         16-70        17-46,  Oa,  Slg  0-40=93-.^7  Ratnmelsbei^. 

7.  Chili  ,  7'1  4ß-8  16-0  1-5,    g  lO'l.  gaogne  18-5=^99  Bsrthier. 

8.  "      Uack  15-00         2B-33         15-02  3-05,  Sin  39-80=99-20  Domeyko. 
0.     "         "                   18-90        34-71        15-52  0-23,  Sn  40'28=99-e4  Fiold, 

10.  "        "  18-3         61-2         17'1  a-9=99-5  Domeyko. 

11.  "         "  10-33    '    7S-S5        12-18  1'26,  Ca  040,  Mg  0-38=100  Domeyko. 

ITos.  1  to  3  eontain  some  catbonate  of  copper ;  and  1  baa  beeil  naraed  IMmbargite.  Nos.  4  tc 
6  are  KnpferpeclmTi  (or  .Hspniinerz),  a  brown  variety  containing  much  limouite  as  impurity;  No.  1 
eoirtaiD8  25  p.  o.  of  aulphate  of  oopper;  Noa.  S,  9  eontain  oxyd  of  manganesa,  andareblaok  inoolor; 
Nos.  10,  II  iodlude  Waek  oiyd  of  copper.  Noa.  7  to  11  ai-e  all  fi-om  the  vioinity  of  Ooquimbo. 
The  cupreouB  variely  abonads  especiallyat  tlie  Higuera  minea;  and  10  is  from  tbe  Oortadoro 
mine ;  1 1  from  l^e  BriUedor. 

The  ohrjBOcolla  of  Rochlite,  in  the  Kiesengebirge,  afforded  Herter  &,  Porth  {Jahrb.  G.  Eeiohs.,  x. 
10)  Si  42-93—43-43,  Ou  16-11—29-37,  tb  1-73— 6-05,  ^n  7-43— O'BO,  Öa  2-00—1-54,  Mg  4-46- 
0-33,  Äl  5-56— 9-85,  Pe  10-07— 2-08,  fi  9-23— 8*61,  and  32  p.  o.  of  antimonio  and  arsenio  aoida. 

Deleaae  finds  some  reeent  stalaeütio  formalioas  of  a  bhiish-whita  eolor,  occurring  ia  the  gallerios 
of  ft  ooppor  mine  in  Tuscany  (Ann,  d.  M.,  IV.  ix.  093),  to  conaiat  of  SUica  Sl-OB,  alumina  n'83, 
osyd  of  copper  28-37,  water  82-72=100. 

Pyr.,  etc. — In  the  closed  tiibe  blackens  and  yiclda  -wator.  B.B.  decrepitateß,  colors  the  Bame 
emerald-greeo,  but  is  infnsible.  With  the  fluxea  gives  the  reactiona  fot  oopper.  With  soda  and 
cbarcoal  a  globule  of  metaUlc  copper.    Decompoaed  by  atäda  without  gelaljuization. 

Obs — AccompamBH  other  copper  eres,  occurring  especiaUy  in  the  upper  part  of  Teina. 

Bisehof  observeH  (Lebrb.,  ii,  1886)  that  Silicate  of  oopper  may  be  formed  througb  the  aelion  of 
an  alkaliue-,  liioe-,  or  magnesia-silicate  on  anlphate  or  nitrate  of  copper  in  soltttion.  He  also 
Shows  tiiat  this  Silicate  is  deoomposed  by  earbonated  wateia,  produclng  carbonato  of  copper.  The 
alkaline  Silicates  are  fiirmahed  by  tbe  decompoaing  granile,  and  the  aulphate  of  copper  by  altered 
pyritous  oopper.  ButL.  Siemann  communioateatotheauthorthathe  has  seen  spedmens  of  diryso- 
oölla  from  Chili,  wMch  bare  in  the  interior  the  ffbroaa  atnioture  and  compoaition  of  piire  mala- 
ohite,  showing  that  the  wbole  iras  once  malacbite.  The  chryaocolla  analyäed  by  Seheerer  (auaL 
7 )  oceurs  with  feldapar,  and  is  supposed  to  haro  resulted  &om  the  action  of  sulphatc  of  copper 
on  the  feldspar.  Some  speeimens  of  the  chryaocolla  are  translueeat  and  britüe  on  oce  part,  and 
earthy,  like  decompoaed  ftldspar,  on  the  opposiie. 

Found  in  moat  copper  minea  in  Corowall ;  at  Libethen  in  Huugary ;  at  Falkenaleio  and  Schwatz 
in  the  Tyrol;  in  Siberia;  the  Bannat;  Thurii^i  Schceeberg,  Saionj;  Kupforberg,  Bavaria; 
South  Austr^ia;  Chili,  etc. 

In  Somerville  and  Sdinyler's  mines,  tfew  Jersey,  at  Moi^antown,  Pa,,  and  at  Woloottvllle, 
Conn.,  chryaocolla  ocoura  aSEOoiated  with  red  copper  ore,  native  copper,  and  green  raalachite;  in 
Pennaylvania,  near  MorgantowTi,  Berks  Co. ;  at  Perkiomen;  at  Comwall,  Lebanon  Co. ;  also  with 
similar  assoäated  minerala,  and  with  brown  iron  ore,  in  Nova  Scotia,  at  the  Baain  of  Minoa ; 
also  in  Wisconsin  and  Midjigan,  mised  wilh  carbonate  of  copper. 

Chrysocolla  ia  from  ^pva6i,  gold,  and  liAJa,  ghie,  and  was  tbe  narae  of  a  material  uaedin  soldering 
gold.  The  name  is  often  applied  cow  to  boraa,  whieh  is  ao  employed.  But  much  of  the  aucieut 
chryaecoila  was  a  green  stone  containing  copper  aa  the  coloring  ingredient,  and  the  best,  aa  Dioa- 
oorides  says,  was  that  whieh  waa  «araKipiuj  npaai^msa,  or  of  a  fine  leek-greeu  or  praae  cobr;  and 
the  ialaud  of  Cyprua,  wbicb  was  named  äom  ita  copper  mines,  was  a  prominent  locality.  Pliny 
says  Ihe  minersd  waa  named  after  Üie  real  chrysocolla,  becanse  it  looked  likc  it.  It  may  have  in- 
clnded  carbonate  of  copper,  aa  was  true  to  some  estent  of  the  chrysocotta  and  'rrKrimlaiit-green  of 
the  I6th,  ntb,  and  18th  centuries.  "  The  e^nüsam  mimtaimm  of  Wallerius  induded  both  chryao. 
colla  and  an  earthy  variety  of  the  carbonate. 

347.  ALIPTTE.    Rmelit  Schmidi,  Pogg.,  Isi.  388,  1844.    Alipit  Gloch.,  1845. 

Massive;  eai'tliy. 
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H.=2'5.   G.=1'44— 1-46,  Schmidt.    Color  apple-green.     Not  unetuous. 
Ad  Leres  to  the  tongue. 

Comp,— 0.  ratio  for  Ä,  8i,Ä,  1  :  S  :  i,  nearly;  wlieiioe  {jfi+|-(Si,  filfe))Si,  if  tbe  water  be 
basic;  aeeording  to  Schmidt  (1.  c),  Si  54-63,  äl  0-80,  Si  32-66,  S'e  rl3,  Stg  5*89,  Ca  0-16,  fl  5'33 

3i  greasy. 

348.  CONABITEi.    Konarit  Breük,  B.  H.  Ztg.,  sviii.  1,  13d9. 

Monoclinic  ?     In  small  graina  and  crystals,  -witli  perfeet  braehy diagonal 
eleavage,  and  suppoaed  to  be  Hke  vivianite  in  crystallization. 

H.=2'5— 3.     G. =2-459— 2-619.     Color  yellowish,  pistacliio- and  siskin- 

freen    olive-green.     Streak   siskin-grcen.     In  thin   lamelke   translncent. 
Vagiie. 


2-7        0-8        »-.=100. 
\t  Itöttis,  in  Saxon  Voigtlaad,  with  rüttisite. 

349.  FICBOSMINE.    Pikrosmin  Smd.,  Min.  Moha.,  iü.  157,  183S. 

Orthorhombic.  Clcavable  massive.  Also  eolumnar  or  fibrous,  Cleav- 
age :  in  traces,  parallel  to  a  priem  of  111°  49' ;  pei'fect  pai'aUel  to  i4,  lees 
so  parallel  to  irl, 

H.=:2'S— 3.  G.=:2-66,  cleavable  massive  ;  2'596,  eolumnar.  Lnstreof 
cleavage-face  pearly,  elsewhere  vitreous.  Color  greenish-white  ;  also  dark 
green,  grw.  Streak  white.  Subtranslueent — opaque.  Oder  bitter  argil- 
laceons  when  moistened.  Double  refraction  strong ;  optica!  axcs  in  the 
eolumnar  varietj  in  a  longitndinal  plane;  biseeti'ixnegative, nornialto  tbe 
sides  ofthe  colurnns. 

Comp.— 0.  ratio  for  tL,  äi,  0=1  :  2  :  ^i  agSi  +  ia=Smca  65'!,  meenesla  38-7,  water  8'2= 
100.    Analjeis  by  Magiias  (Pogg.,  vi  53) : 

§i5i'S9    älO-79     Pe  1-40     fflu  0-42    %  34-85    B  7-30=98-15. 

Pyr.,  eto.— In  the  closed  tube  Bome  ammonia  given  off  Witt  the  water ;  tho  aasay  black- 
ens  and  haB  a  burnt  BmelL  B.B.  on  eharcoal  whitena  without  fnsing.  Witli  borai  alowly  dis- 
aolvBS  to  a  transparent  glasB;  affordB  a  glasa  witb  little  aodaj  and  an  infusible  slagif  tho  Soda  bs 
moreaaed.    A  pale  and  indiatinct  red  witli  oobalt  aolutiou. 

Obi. — ABSccia.ted  wilb  magnetio  iron  ore  at  tbe  iron  mim 
hemia.     The  fibrous  variety  resembies  asbestua. 

Named  frora  tinfiis,  iitler,  and  'uofii;,  odor. 

H^dinger  institnted  the  BpecieB  on  the  phyalcal  charaoters  and  cleBTage  of  the  massiTO  and 
flbrous  mineral,,  without  a  knowledge  ofthe  ohemioal  compoailjon;  and  he  auggeBta  tiiat  miicliof 
common  asbestUB  may  belong  to  it. 

The  talcoBB  or  chloritic  achiBt  of  Greiner  in  Tyrol,  and  the  limeBlone  of  the  vioiuity  of  "Waldheim, 
Sasony,  are  reported  as  other  localitiaB.  Besoloizeaus  obtained  the  above  optioal  oharaotera  from 
the  Preasnita  mineral,  and  also  ftom  another  from  Zermatt. 

350.  SPADAITB.     T.  KoMl,  Gel.  Ana.,  München,  svii.  946,  1B43,  J.  pr.  Ch-,  us.  48T. 
Massive,  amorphous. 
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H.=2'5,   Liistro  a  little  pearly  or  greasy,     Translncent.     Color  reddish, 
approacldng  fleah-red.     T'ra{!tTiro  imperfeet  conchoidal  and  spüntery. 


1^  (lÄg+i 


äi  56-00        älO'66        Pe  0  68        Mg  30 '61        Sil* 


Pyr.,  elo. — In  the  closed  tube  yielda  mueli  water  and  becomes  pray.  B,B.  raelts  to  a  glasay 
enameL     Dissolves  in  ooneentrated  mnriatio  aeid,  the  silica  oaally  gelatinizing. 

Oba. — From  Oapo  di  Bove,  near  Eome,  filling  the  spacea  among  orystala  of  wollaatocite,  in  leu- 
citic  Iflva. 

Hamed  after  Sign,  MedM  Spada. 

QuiNciTE. — The  qumdie  of  Berthier  is  in  ligit  carmioe-red  parüdeB  diaaemjnated  througb  a 
]ime»tone  deposit. 

Oomp. — Silica  54,  magneaia  19,  protosyd  of  iron  B,  water  17  —  98.  From  near  the  village  of 
Quincy,  Prance.  Stroog  concentrated  aoids  disaolro  the  magneaia  and  irou,  aud  loave  the  sUiea 
in  a  gelatinous  State.     The  color  is  attributed  to  otgauio  matter. 


357.  NEOUTE.    Neolit  Scheerer,  P(^g.,  Ixii.  285,  1847. 

In  silky  übres  stellatcly  grouped  ;  also  massive. 

H.=l— 2,      G.=2'Y7,   aftcr  drj'iug.      Oolor  green.     Lustre   ailky   or 
earthy. 

Comp.— 0.  ratio  forE,fi,  8i,  fl  about  3  :  1  :  6  :  H;  whence  the  form ula  MgSi  +  iÖ:[  +  iäl 
i^.     Pothapfl  (ß',  S,  ä')  Sil     As  the  mineral  is  foxmod  through  the  agency  of  infiltrating  watera 

AoalysBH  :   1-3,  Scheerer  (Pogg.,  Issiir.  373)  ;  4,  Richter  (ib.) : 


§i 

Sl        je 

Hin 

Stg     c 

Arendal 

52'28 

7-33       3-79 

31'a4     0-1 

47'35 

10-27       7-92 

2-64 

24-73      - 

Büenaoh 

51-35 

9-02      0-79 

30-19     1-1 

8-79  ¥>e0-88 

_ 

31-11.     2- 

11.     2-0O     6'5O=10O-73 

Obs, — Occurs  in  the  iron  miaes  of  Arendal,  and  in  cavilies  in  basalt  near  Bisenach.  Alao 
compact  maaeive  and  earthy  in  flsEiirea  at  Rochlita  in  the  Riesengebirge,  Bohenjia,  of  a  pis- 
tacMo-greea  color,  or  browniah;  a.=2-e25  to  2-837.  Herter  &  Porth  (Jahrb.  G.  Eeichs,  x.  19) 
obaerya  that  thia  variety  contains  oiyd  of  zinc,  osyd  of  iron,  lime,  alumina,  and  coppor,  as  iia- 

Naraed  from  nhs,  newi,  and  Xiöw,  slcne. 

358.  PAMGOßSKITB.    Pal^orskit  T.  v.  SsaßschenJiaf,  Terh,  Min.  8t.  Pet,,  1362,  102. 

Jj'ibrouB,    Soft,  but  tough,  and  hence  with  great  diffloulty  pulverized.    G. =2-317.    Color  white. 

Comp. — 0,  ratio  for  ß,  S,  Öi,  B,  after  eieluding  SJ  p.  e.  of  what  ia  called  hygroacopio  water, 
1  ;  2-6  ;  8  :  3. 

AualysiabySsaftaehenkofO.  c):  §i  52-18,  äl  18-32,  ßg 8-19,  Ca  0-59,  fl  12-04,  hygroao.  water 
8-46=99'84.    B.B.  infüsible.    Not  aoted  on  by  Sie  aräds. 

Prom  the  Pennian  minlng  diatrict  of  tha  Ural,  "in  der  Paligorisohen  Distanz"  of  tho  second 
inine  on  the  river  Popovia,    Probably  an  altered  asbestuB. 

359.  Xylotilb  Glocker,  Synopsis,  97,  1S47  (BergMz,  of  Sterzing,  and  Eohaslest),  approachea 
the  aboTC  in  Constitution,  but  ia  probably  only  an  altered  aabostua.  It  occura  delicately  flbrous ; 
glhnmering  in  lustre;  wood-brown,  l%ht  ot  darlc,  and  also  green  in  color;  with  G-.=24— 2-45  for 
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the  brown,  and  2'56  for  tha  greenisli,  Kenngott.    Thaulow  obtsioed  (Pogg.,  ili.  B35)  Si  55'68,  Sl 
004,  ¥e  19-44,  llg  15-50,  Ca  O'IO,  S  10 27=19-93,   ToQ Hauer finds (Sitz. Wien.  Akad., xL  388):  . 


44-31 

11-74 

4Ö-53 

18-03 

41-90 

16-05 

ia-37  ir.  21-64 

Oftlie  water  in  ttieanaljasa,  9-20,  1-90,  and  8 'IE  p.  cpasaedoffat  100°  0.;  and,  eiduding  the 
mean  of  theae  determlnationB,  reduces  the  mean  oE  ttia  above  reBulta  to  Si  50'43,  Fe  ia-97,  Fe 
3'28,  Jilg  11'82,  Oa  0-35,  B  14-63=99-98. 

Kenngott  conaidera  it  as  probably  altered  ohrysotile. 

Jyiüe  of  Hermann  ia  also  probably  only  a  iiydrous  asliestus.  It  has  a  brown  ccJor  ani  aabestl- 
form  atruoture.  Hermann  obtflinod  (J.  pr.  Ob.,  ssiiT.  180,  1845),  Si  44-06,  ¥e  3J'84,  Ca  6-58,  Mg 
5-42,  Cu  1-36,  fi  4-70=99'96.    H,=3.     G.=2-S35. 

360.  AHTHOSIDERITE.    Rwimi.,  Gei  Anz.  Qott,  281,  ISil. 

In  tiifta  of  a  iibrous  structure,  and  sometimes  colleeted  into  feathery 
flowers.     Keseinbles  cacoxene. 

II, =6-5.  Gr.=3.  Lustre  eilky,  a  little  chatoyant  on  a  fresh  fracture, 
Color  oelii'e-yeUow  and  yellowish-brown,  somewnat  grajish,  rarely  white, 
Powdcr  brown  to  colorless.  Opaque  or  elightly  subtranslucent,  Gives 
sparlffi  with  a  steel.     Tougb. 

Comp.— Pe'8i''+afi=SiUcaeo-3,aesquiosjdofiroii35'7,-K'ater 4-0=100.  Analysia by Sclme. 
dermann  (1.  c,  and  Po^.,  lii  292)  of  the  jellow  variety  (mean  of  two  reaults):  Si  60'08,  Be 
34-99,  a  3-59=98-86.     If  the  water  ia  basio,  t!ie  0.  ratio  is  1  :  2J. 

Pyr.,  eto. — B.B,  becomes  reddisli-browa,  tben  black,  and  fusea  with  diificulty  to  a  blank 
magnetic  slag.     Decomposed  by  muriatic  acid. 

Oba,— ffrom  Antonio  Pereira,  in  Ihe  prortnee  Minas  Geraes,  BraBil,  where  it  ia  iutimately 
associated  with.  magnetic  iron.    Named  from  ^tSji,  flower,  and  lii^iips,  imn. 


n,  UNISILICATE8. 

361.  OÄLAMINH.    Cndmm  -pt.  Flvn..  ssxiv.  2;  Ägric.  Fosa.,  255,  1546.    L 

Giirm.  GaJmei  pt»  Agric,  Intorpr-,  1E46,  Gallmflja  pt.,  Lapis  oalamiuaris  pt,  Oadmia  offiem.  pt., 
Waü.,  Min.,  241,  1747  ;  Zincam  naturale  Daiciforme  pt,,  Galmeja,  Lapis  oalamiuaris  pt.,  Oronat., 
197,  lt68.  Calamine  pt  Fr.  Tri.  WalL,  i.  447,  1153.  Zincnm  spatoaum  dneceum  compaotum 
eleotricum,  Ib.  flaveacena  dcuaieum  (fr,  Carinthia),  «. -Bor»,  Lithoph^  l  132,  1172.  {^lamina  pt., 
Mine  de  Zinc  vitriforme  (with  figs.)  de  i«fe,  Orist.,  829, 1772,  iü.  81,  1783;  Kieselerde,  Zintoiyd 
(fr,  Derbyahire),  Eiapr.,  Oell's  Ami.,  i  39i,  1783.  Galmei  pt.  £(wj(.,  Tab.,  24,  1791.  Zinc 
osyde  pt.  K,  Tr.,  iv.  1801.  Blectrie  Calamine,  SUieate  of  Zinc,  Smiffuion,  PML  Ttana,,  1803. 
ZincCalamineÄ-onsn.,  Min.,  11.136,1807.  2inkglaaerzXar«(.,  Tab.,  10, 100, 1803,  Zinkkieselerz, 
Kieselainkerz,  Kieaelzinkapath,  Kiese^almey,  Oerm.  Silioeous  Oiyd  of  Zino.  Zinc  oiyd4  eili- 
eiffireÄ  Calamine  jffeüit.  Min,,  ii,  190,  1832.  Smithaonite  J9.  (6M,  Min,,  1862  [not  Smithaon- 
ite  Beud.'].    Hemimorphit  &aitg..  Min,,  67,  1853,    Wa^t  Eadas^ovski,  0.  E.,  liii.  107,  1862. 

Ortborbombic  ;  hemimorphic-hemihedral.  I  f\  7=104°  13',  0  A  1-»= 
148°  31' ;  a:h:  c=0-6124  :  1  :  1-2850.  Obaerved  planes  ;  0  ;  -vertical,  I, 
i-i,  i-i,  »4,  *-ä,  »-ä,  *-5 ;  domes,  ^,  14,  |-T,  |-1, 2-?,  3-i,  54, 14 ;  ^^,  i-i,  ^l,  l-s, 
24,  34 ;  oetahedral,  ^,  |,  1 ;  3-|,  2-ä,  4-1,  |-s,  |^,  2-6,  ^-7,  1-?;  2-2,  3-f,  4^. 
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OAS-^^ISÖ"  14' 

0  A  3-i=118  3i 
0  A  f  i=163  öy 
Ö  A  f?=il66  36 
O  A  1-1=154-  31 
0  A  3-i=134  58 


(9  A  1=142"  11' 
^A  2-5=129  7 
*-ä  A  «'-ä,  ov.  ■i-?,=114  50 

/Aa=127  54 
i-i  A*-i=147  17 
«-ä  A  M=156  49 


Twina.  Cleavage :  J,  perfect ;  0,  in  tracee.  Also  etal- 
actitic,  mammillated,  botryoidal,  and  fibrous  forms;  also 
massive  and  granulär. 

H.=4-5— 5,  the  latter  whencrystallized.  G.=3-16— 3-9, 
3-43 — 3-49,  from  Altenberg.  Luetre  vitreone,  0  subpearlj, 
sometimes  adamantine.  Color  white;  sometimes  with  a  delicate  bluisli 
or  greenisb  shade ;  also  yellowish  to  brown.  Streak  white.  Ti-ansparent 
— translncent.  Fracturo  uneven.  Brittle,  Pyroeleetric,  Double  refrac- 
tionetrong;  optic-axial  plane  m  ;  divergence  81" — 82J°  for  the  redrajs; 
hisectrix  positive    ~ ■''  ^ 


mi  to  O. 


Var. — 1.  Ordinairy.  (a)  In  ciystala.  Measured  angles:  /A»-i(=128°  4',  Solirauf,  ^ring 
jAZ-lor  52';  jAi.ä=161°  12'.  Bchranf;  i-i  M4=UV  26',  Heasonbei^;  OAM^US"  81 , 
Dauber,  148°  39',  Sehr.;  ÖA3-i=118°  39',  Dautier,  116'  40'  Sehr.;  C'Al-i=154''  31,  Daub., 
154°  23',  Sehr.  (6)  Mamini21arr  or  stalactilic.  (c)  Maaaive;  often  cellular,  WagiU  is  a  oonore- 
tioDarj  light-bliie  to  green  oalamina  frora  Hijai  Jagurt  in  tlie  Ural;  6.=2-ll)T. 

2.  Oirlomied.  Sullivan  has  deacribed  (Dublin  Q.  J.  ScL,  1862,  ii.  150)  a  varietyof  calamine 
fcom  the  Dolores  mine  in  the  proTmce  of  Ssüitander,  öpain,  oocorriiig  to  concentrio  pisolltio  maases, 
frequentäy  oootaintog  a  semitranaluoenti  opsl-like  nucleus,  This  mtoera!,  produced  fiom  the  iy- 
drous  carbonate  by  the  action  of  ailicated  watera,  oontaina  from  12  to  2i)  per  cent.  of  oarbouate  of 
zino;  G.=2-88 — S'69.     Sullivaji'a  paper  ia  ooe  of  muchintereet. 

3.  Argillaceous.  Acotbur  calamine  from  Spwn,  analyzed  by  Sobönichen  (B.  H.  Ztg.,  sniL  163), 
containa  20  to  26p, o.  of  Elumina,  with  Sl'B  p.e. ofeüica,  21  toSSS  p.c.  of  oiydof  EiucandlS  to 
20  of  water;  andia  apparenüy  calamine  mised  with  clay.  Itocoura  maaaive;  color  at  firat  white, 
dhangit^  in  the  air  to  violel,  browo,  and  finally  black;  ttaoaparent  on  the  edges ;  feel  aoapy. 

Comp 0.  rado  forß,  §1,5=1  :l:i;  2n"Si  +  H:=SiUea  S5-n,  oxydof  änc  61-B,  water  7-B 

=100.   Perhapa  in  Bome,  or  aU  caaea,  one.t3nrd  more  water,  or  2n"SI  +  ljS=Silica  24-4,  oiyd  of 


c  eS-9, 


9-1=100, 


Aualysea;  1,  Smithson  (Nioholaon's  Journ.,  vi.  18);  2,  3,  Monheim  (J.  pr.  Ob.,  ilis.  319);  4, 
Berzeliaa  (Ak.  H,  Stookb,,  1819,  14L);  6,  Beriäiier  (J.  d.  M.,  xiviü.  341);  6,  Thomson  (PhiL  Mag., 
1840);  7,  B,  Hermann  (J.  pr.  Ob.,  uiiii.  9B);  9,  E.  Schmidt  (J.  pr.  Gh.,  li.  äöT) ;  10,  C,  Schnabel 
(Pogg,,  cv,  144);  11,  SadoBEkoTski  (1.  o.): 


11. 


LeadhiUs;  G.=8'164 
Nertsehinflk;  G.=3-811 
"  G.=3-435 

Morcanet 

Santander;  G,=3-42 
Ural,  Wagile 


ieoo 


4=9 1'T  Sraithson. 

58,  ße  0-68,  Ö  0-35=10O-97  Monheim. 

49,  ¥e  0'22,  0  0-31=99-2Y  Monheim. 


lO'O  =100  Berihier. 
10-8  =100-S  Tbomaon. 

e-OT,  i-b  2-70=100  H 

8-38  =  100  Hermann. 

7-02  Pe  fl-72,ß  l-02=99-68  Schmidt. 

8-34,  'Ä\  ffe  1'08,  P  ir.-SS-il  Schnabel 

4-70,  Ca  1-65,  Öu,  fe  (r.=99-15  RadoBz. 


The  woffüe  giras  the  0.  raHo  I  ;  i  :  J, 

Pyr.,  etc. — In  the  cloaed  tube  decrepitatea,  whitena,  and  givea  off  water.  B.B.  alraoat  infuai- 
ble  (F.=6) ;  moistened  with  cobalt  aolution  givas  a  green  color  when,  bealed.  On  charcoal  with 
Soda  pvea  a  eoaüng  which  ia  yellow  whiie  hot,  and  white  on  oooling.  Moistened  wiHi  cobalt  Solu- 
tion, and  healöd  in  O.F.,  this  coaüng  assuTaea  a  bright  greeu  color.  Gelatinizea  with  acida  even 
■when  previoualy  %Qit9d.  Decomposed  by  acetic  aoid  with  gelatinization,  Soluble  in  a  etrong 
Solution  of  onustio  potaah. 
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Ob  — Oalamine  aniJ  smitliBonite  are  usually  found  assodated  in  Teina  or  beda  in  Btratifletl 
al  at  rockB  acnompacying  orea  of  Wende,  iron,  and  lead,  as  at  Aiv  !a  Ohapelle ;  Raibel  and 

El  b  g  Q  Oarinthia,  in  the  upper  Triassio  |  Moresnet  in  Belgium,  Pribourg  in  Briagau,  laerlohn, 
T  wit  Olkucz,  Miedannagora,  Sßtzbanya,  Schemnitz.  At  Itoughten  Gill,  in  Cumborland,  in 
ci  la  ystala  and  raiuaniillary  orusts,  sky-blue  and  flne  green ;  at  Alaton  Moor,  white ;  at  the 
RaU  cd  m  ne,  near  Mattoek,  in  Derbjshire,  in  brilliant  orystals,  and  grayish-white,  and  yellow,  and 
mamm  11  ted ;  at  CasÜBton,  in  orjBtäla ;  on  the  Mendip  HillB,  mosüy  browniall-yellow,  and  in  part 
tal  in  Plintshire,  etc.,  Walea ;  LeadMlla,  Scotland.     Large  cryatala  haye  been  found  at 

H"        ii    k. 

Iq  the  United  Statea  oonura  with  smithsonite  in  Jefferaon  county,  IfissmirL  In  PenoBylvania, 
at  the  Perkiomen  and  Pheniiville  lead  mines ;  in  a  lower  Süurian  roak  two  miles  from  Bcthle- 
bom,  at  Prisd.eQ3Tille,  in  Sanoon  Valley,  abundant  and  eiieasively  worked  ;  on  tbe  Suaquehanna, 
oppoaitH  Selimagrove.  Abundiuit  in  Virginia,  at  Äustin's  mines  in  Wyüie  Co.  A  pule  yelloiv, 
fusibla  zinoiferons  cäay  ocoura  in  considerable  abiuidsnce  with  calamine  at  the  Uebeiroble  mine, 
FriedenaviUe.  Analysis  of  tbis  by  John  M.  Blake  gaye  Si  4r36,  Äl  8-04,  Pe  9-55,  2n  32-34,  Ülg 
102,  &.  tr.,  fi  1-76.  Other  speoimenB  eiamined  by  "W".  T.  Roepper  gave  a  variable  amount  of  zinc^ 
ahowlng  that  tbo  aubstanee  ia  not  homogeneoua  (priv.  oontrib.}. 

On  crysL  soe  G.  Rose,  Poffi;.,  lii. ;  Daaber,  Po^.,  leiL  245  (whose  meaauremeuts  are  above 
adopted) ;  Heaaenberg,  Senk.  Nat  Gea.  Frankfurt  a  M.,  iL  2G0 ;  Sohrauf,  Ber,  Ak.  Wien,  szCTÜl 
189;   Deaol.  Min.,  i.  117. 

The  name  Calamiae  (with  Gaimei  of  the  Germaoa)  is  commoplT  anpposed  to  be  a  corruptiOQ  of 
Cadmia.  Agricola  aaya  it  ia  from  calamas,  a.  reed,m  allusion  to  tte  alender  forma (alalactitlo) com- 
mon ia  the  eoitoiia/omocum. 

The  cadmia  of  Pliny  and  of  other  andent  authors  induded  both  the  natiTe  Silicate  and  carbon- 
ate,  and  the  osyd  from  the  oliimneys  of  fumaces  (cadmia  fornacum).  The  two  natiye  ores  con- 
tinued  to  be  coufounded  nnder  tbe  name  la^is  calwairmris,  calcmmie  or  gakite%  until  inresti- 
gated  ohemieally  by  Smithson  in  1803.  Barlier  analys^  hadmade  oat  cbemioaldifferencea,  andaorae 
auüiors,  before  1790,  had  rightly  auggesied  a  diviaion  of  the  species.  Bergmann  baying  found 
28  p,  e.  oarbonie  aoid  in  a  HolyweU  apecimen  (J.  de  Phya.,  xvL  17,  1780)  |  and  Pelleüer,  in  a 
kind  from  Fribourg  in  Brisgau,  wMoli  had  been  oalled  Zeolüe  of  Srisgav,  becauae  it  getatioized 
with  adds,  62  p.  o.  aihoa,  with  36  osyd  of  ainc,  and  12  waler  (J.  de  Phya.,  3i.  420,  1182) ;  and 
Klaproth,  in  anothsr,  aimUarly  gelaljuizing,  66  oijd  of  zinc  and  S3  silica.  Bnt  Smithson  was 
the  flrst  to  make  knownthe  true  oomposition,  and  elear  away  all  doubta. 

Do  Liale  notioed  tbe  cryatalline  forma  of  the  two  apeclea,  desoribing  one  kind  as  priamatic  with 
dihedral  eununits,  aud  tbe  other  aa  ecalenobedrat  like  dogCootli  epar,  yet  did  not  fuUy  appieciate 
liejniportanceoflie  Observation;  whüe  Haüy,  Myearslater,  inhia  Traii^,  deaeribea only  Üie orys- 
tala  of  the  säiaäe,  and  takea  tbe  ground  that  tho  zinc  cai-bönaläe  was  only  an  impnre  caloareous 
"  zinc  osyde." 

Iq  1307  Brongniart  oalled  tbe  aüicate  calamine,  leaving  for  tbe  other  ore  the  cheniical  name 
zinc  carbonaik.  In  1332,  Beudant  foUowed  Brongniart  In  the  former  name,  and  designated  the 
Jatter  Siailhsoniie,  after  Smithson,  who  had  analyzed  in  1803  Üie  carbonate  aa  well  aa  Silicate, 
Thiia  the  two  apeoiea  were  at  last,  not  only  diaiänguiahed,  bnt  mineralf^eally  named. 

Unfortuoately,  Brooke  &  Miller,  in  1SB2,  reveraed  Beudant'a  uae  of  tiiese  namea,  with  no  good 
reaaoii ;  and  in  1853,  Kenngott,  on  aocount  of  the  confusion  of  uaraes.  aa  he  aays,  mtroduced  for 
Ibe  ailicato  tbe  new  name  MemimorpMle,  and  ao  added  to  the  confasion.  These  innovations 
should  have  no  favor. 

363A.  MOEBSNBTITE  Bisse  (Terh.  n«t  Ter.  Bonn,  1 8(16,  Ber.  98).  A  minecal  from  Altenberg,  neOT 
Aachen,  ocourring  with  calamine.  Two  varietiea  are  found,  one  dark  to  leek-green  and  opaque ; 
the  otber  üght  emerald-green,  tranaparont.  The  latCer  ia  the  pnrest;  it  haa  H.  =  2-5,  conohoid^ 
ftacture,  atreak  white.  It  atforded  on  analysis  gi  30'3I,SU3'B3,  PeO'2T,  Ni  1-14,  2n43'41,lflg 
ir.,  Oa  ir.,  S  ll'37=100'18.  B.B.  on  eharooal  givea  wiüi  cobalt  Solution  a  pale  green  maaa,  Diffi- 
cnltly  aolublo  in  adda. 

362.  VILLARSITE,    Dufi-enoy,  C.  E.,  1842,  Ann.  d.  M.,  lY.  i.  387,  1842,     Serpentin  aus  d. 
Malenkerthal  tüämberg,  J.  pr.  Ch,,  ci.  38,  1867. 

Orthorhorabic.  JA  7=120°  8',  Descl.  Observed  planea:  0,  1-i,  1; 
crystala  all  Compound,  oonaisting  of  tliree  interaecting  individnale ;  compo- 
Bition-^face  *-S.  O  A  1-1=140°  36',  0  A  1=136°  S2'.  (Crystallization  per- 
hap8  pseudomorpHc.)     Mostly  in  roiinded  graios.     Also  massive, 

H.=4-5.    G.=2'978,  from  Traversella;   2-99,  fr.  Malenkerthal.    Color 
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jellowiah-green  to  olive-gi'een ;  also  dark  ffreen  to  blacMsh.  Streak  iin- 
colored.  Tranalucent;  transparent  in  thin  plates.  Double  refraction 
Btrong  ;  optic-axial  plane,  m  ;  bisectrix  normal  to  6*,  positive ;   Deacl. 

Comp^.  ratio  Ibr  It,  8i,  6=1:  I  rj;  (ü Slg+^V^B)' §1+^ Ö:=Smca  389, magnesia 47-5, 
protosyd  of  iron  l'B,  water  5'8=:100.  Appears  to  bs  a  hydroua  focstBiite  or  boltonite  in  compo- 
Bition,  and  to  resemble  nmch,  tde  latter.  G.  Roae  pointed  out  tlie  approiimatioa  in  ai^le  to 
chrjsolite,  and  regardad  il  as  an  allered  rarie^.  Ita  ocoutrenoe  in  twins  of  thiee  icterseotir^ 
crjstals,  aamade  kQOwn  bj  Desdoizeauz  (Miu.,  96, 1863),  isanimportanloliaracteristiciiottlius  tkr 
obsorved  üi  foraterite,  or  any  other  epeoiee  of  Üie  cbryaolite  group.  The  crystals  have  the  planes 
BlüciDg,  bnt  not  qnitB  BTen.  AuaJysesr  1,  2,  Duftonoy  (1.  c,  and  Dnfr.  Min.,  2d.  ed.,  iv.  343);  3, 
Wellenberg  (1.  e.): 

Si        i-e      Mn      ttg       Öa       £        Ü 
1.  Traversella  39-fil      3-59     2-43     4n-31     0-6S     0-46     5-80-99'18  Bufrenoy. 

3.  Porez  4Ü-53     6-35      43-75      l'TO     0'12     6-ai  =  99-I5  Dufrenoy. 

8.  Maleakerthal(|)4l-13     7-97     42-15 6-56,  Cr,  Si  0-75,  Äl  319=101-33  P. 

Anal.  1  is  of  tbe  origin^  yillarsitei  2,  of  graina  ftom  the  granite  of  I'orez  and  Morvan,  France. 

Pyr^  etc. — B.B.  iofuaible.     With  borai  a  green  eoamel.     Attscked  by  concentrated  adds. 

Oba. — At  Travewella  it  äs  asaooiated  with  mica,  quMta,  aud  dodecahedral  magneüte.  Much 
boltoQite  ia  hydroua,  aad  in  eomposition  balonga  hera.  Graioa  in  the  iuWtior  of  the  sen)eutine 
pseudomorpha  of  Snarum  have  sometimea  a  similar  compositloo.  The  mineral  from  Pirlo  in 
Malenkerthal,  of  the  Grfflona,  constitutes  the  baae  of  a  aerpentine-lilie  rock,  -which  ia  slightly 
crystaUine  in  testure,  somewhat  slaty,  feeble  lustre,  and  between  blaelriah-gpaj'  and  dari  green  in 
eolor.  ßupposing  the  elomina  present  as  a  raixed  ailioate,  the  formula  ia  Üiat  of  the  TraverBella 
miueral.     The  rock  looka  liko  a  miiEuro  of  seyeial  minerala. 

363.  PREHNITB.  Ohrysoljte  Sage,  Min.,  i.  233,  1777.  Chrjsolito  du  Cap  (ft  Icind  of  Schorl) 
de  Liste,  ii.  275,  1783.  Zeolitho  verdätre  v.  Bon,  Cat.  de  Raab,  i.  203,  1790.  Prehiiit  Wem., 
Bergm,  J.,  1790,  i.  110 ;  anaL  by  Klapr.,  Schrift.  Ges.  nat.  Berlin,  vüi.  217,  1788.  Koupbolite 
(fr.  Barfigea),  Picol  ia  Feyroam,  Sticmeäi.,  T.  T.,  ii.  547,  1797.  jEdelite  (Bdelita)  Wahnstedl, 
Jahrasb.,  y.  217,  1835.    Jacksomte  VThiiaey,  J.  Nat  H.  Soc.  Boaton,  v.  487,  1847. 

Orthorhombic.  JA  7=99°  56',  0  A  1-*=146°  11^' ;  a:i:  o=0-66963 
:  1  :  1-19035.  Observed  planes :  O ;  vertical,  /,  *-«,  i-l ;  domea,  -f-«,  |-i, 
&-t ;  octabedral,  2,  6.  0  A  |-i=:153°  20'  6»  A  f  i=134:°  52i',  0  A  2=119° 
45',  0  A  6=100°  47'  0  A  64=106°  30',  JA  •i-i=130°  2'.  Cleav^e :  baeal, 
distinet.  Tabular  erystala  often  united  by  0,  making  broken 
forma,  often  barrel-sbaped.  Eeniform,  globular,  and  Btalac- 
titie  with  a  eryatalline  surfaee.  Structtire  imperfeetly  co- 
lumnar  or  lameUar,  strongly  coherent ;  also  compact  gi'anular 
or  impalpable. 

H.=6— 6-5.  G.=2'8— 2-953.  Lustre  vitreoua ;  ö  weak 
pearly.  Color  liglit  green,  oil-green,  passing  into  ■white  and 
gray ;  often  fading  on  exposure.  Subtraneparent— translu- 
cent ;  streak  oneolored.  Fraeture  uneven.  Somewhat  brit- 
tle.  Pjroelectric,  with  polarity  central,  tJie  analogue  poles 
at  the  centre  of  the  base  and  the  antilogue  at  the  extrem- 
ities  of  the  brachydiagonal,  Ei^s  &  Eose.     Double  refrac- 

'  tion  Btrong;  optic-axial  plane  U9nally»-i;  biseetrix  positive, 

normal  to  0;  axial  angle  122° — 130°,  for  erystala  from 
Dauphiny  and  Pyrenees,  but  in  others  much  less ;  divergenee  very  sHghtly 
diminiehed  by  heating ;  Desel. 
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Cojipholile  U  in  caTernous  massea,  made  of  small,  tiin,  fragile  lamiiuB  or  ecales ;  the  original 
was  &om  tho  peak  of  Erealida,  near  Bareges,  in  the  Pjrenees ;  also  reported  from  tii©  Col  du 
Bunhomme,  at  tlia  foot  of  Mt.  Blanc    Namod  from  «oijot,  tender. 

EdeMle  (OT  jEdeUle)  is  noüiing  but  prelmitB  fiom  jEdelfora,  Swedeu. 

JacksonUe  (or  avhydirovs  jireimte)  of  Whifaiey  ia  ordinary  ptehnite,  from  Koweenaw  Pt.  and  Isla 
Eoyale. 

Orystala  from  Parmingtoti,  Ct.,  hays  for  the  optio-aiial  plane  iÄ;  and  the  divergence  for  the  red 
tays  in  the  outer  partB  of  s  plate  of  a  orystal,  48''— 50°  j  in  an  interior  weflge-ahapad  part  of  the 
aame  plate,  IT',  DeHcL  The  diapersion  ia  very  strong  in  these  orjstala,  whilo  in  thoae  of  Dau- 
phiny  it  is  hariÜy  perceptible. 

Comp. — 0.  ratio  for  R,  K,  Si,  fi=  2:3:6:1,  whenca,  if  the  water  is  baaio,  for  Ibasea  aod 
siliea,  1:1;  andformula  (Jfi"+|0a+|äll''Si'=aiioa4B-6,  alumina  a4'9,  lime  STl,  watop  4-4= 
1(10.  Aaalyses:  1,  2,  Gehlen  (Schw.  J.,  iü.  171);  3-5,  Waloiatedt  (Jahresb.,  v.  SIT);  6,  7,  Thom- 
aoa  &  Lehunt  (Min-,  i.  275);  8,  Reguanlt  (Ann.  d.  M.,  11!.  xiv.  154);  9,  Amelung  (Eamm.  2d 
SappL,  118,  Pogg.,  Irvüi.  312);  10,  11,  Leoohsrd  (Pogg,,  liv.  5*79);  12,  Domeyko  (Ann.  d.  M.,  IV. 
ix.  a) ;  13,  P.  Kütaing  (B:  H.  Z%.,  ix.  267) ;  14,  C.  W.  PayknU  (ffifv.  Ak.  Stock.,  1866,  8B) : 

§i         äl       Pe       Ca         fi 


1.  Tyrol 

43-00 

23-25 

3-00 

26-00 

4-00,  Ha  0-a5=98-60  Gehlen. 

2.  Tyrol,  Faasa 

42-88 

21-50 

3-00 

26-50 

4-62,  län  0-25=98-75  Gehlen. 

3   Mt  Blaoo,  Cowph- 

44'11 

28-99 

35-41 

4-dB,  Stn  0-19,  Je  1-25=100  Walmatadt 

4.  Duxnbartou 

4410 

24-26 

4-18,  Fe  0-74=B9-Jl  Wahnstedt. 

6.  -Edelfors,  EMiie 

43-03 

19-30 

6-81 

36-28 

4-43,  Sn  0-15=100-20  Walmstodt. 

8.  Glasgow,  greea 

43-60 

23-00 

2-00 

23-33 

6-40=87-33  Thomson. 

7.        "         viMe 

43-05 

23-84 

36-16 

4-60,  fin  0-42,  6,  Sa  1-03  Lehunt. 

8.  Bourg  d'OisaBS 

44-50 

23-44 

4-61 

23-47 

4-44^=100-46  ßegnault. 

9.  Eadautha],  Harz 

44-74 

18-06 

7-38 

37-06 

4-13,  Na  1-03=103-40  Amelung. 

10,  Hiederkirchen, 

1  42-50 

30-50 

0-04 

2ä-57 

6-0l>,  K  0-02=100-63  Leonhard. 

11.    paendomocphs 

1  44-00 

2S-50 

0-04 

aa-29 

6-00,  K  0-01=100-84  Leonhard. 

12.  Ohili 

43-6 

21-6 

35-0 

6-3=100-1  Domeyka 

IS.  Tyrol 

44-42 

24-09 

26-41 

4-20=100-10  Kütaing. 

14.  XJpsala 

44-11 

32-99 

B-22 

25-83 

4-26=100-41  Paykull. 

No.  10  is  a  pseudomorph  aftor  analdte,  and  II  after  leonhardite.  Thej'ocisonüe,  or  anhyäraaa 
prehnile,  of  Whitney  (L  e.X  contaios,  aooordiiig  to  Jackson  and  Bcnsh,  4-7,  4-15  (J.),  and  4-85  (B.) 
p.  0.  of  water.  The  spedmen  analyaed  by  Whitney  may  possibly  have  been  calcined,  aa  in  aome 
localiljea  on  Lake  Superior  it  ia  cuatomary  to  bum  the  eopper  ore  to  free  it  Ji-om  adhering  rock. 
He  obtalned  (L  c.)  Si  46-12,  Sl  25-91,  öa  37-03,  Ha  0-85=99-91. 

Pyr.,  eto. — -In  the  olosed  tube  yields  water.  B.B,  fUaea  at  2  with  intumescenue  to  a  blebby 
enamel-like  glass.  Deoomposed  by  laurlatio  aeid  withont  gelatinizing.  G(mpholile,  wMeh  oftea 
contains  dust  or  vegetable  matter,  blackens  and  emita  a  bdrut  odoc. 

.Qt)S- — Occora  in  grauite,  gneiss,  syenite,  dioryte,  and  trappean  rooka,  ospoiäally  the  last 
-  At  St  Christophe  and  l'Armenö^s,  near  Bourg  d'Oiaans  in  la&re,  associated  with  aiinite  and 
epidote  (  at  Eatsohinges,  Faasa  Talley,  and  near  Oiuupitello,  Tyrol ;  in  Salabnrg ;  Ala  ia  Piediaont ; 
the  San-Alp  in  Oariuthia ;  Joachimsthal  in  Bohemia ;  in  Nassau,  at  Oberaeheld  and  Ockersdorf ; 
near  Freiburg  in  Brisgau  on  the  Boaakopf ;  in  the  Barz,  near  Andreasberg,  with  datolite ;  Aren- 
dal,  UTorway;  jEdelfors  in  Swedwi  (edeiiSe);  Upsala,  aweden,  m  ciila  m  homblendie  granite,  the 
deeompositioQ  of  the  hornbleade  havii^  afforded  the  lime,  and  of  the  miea,  the  af  umina  (Paykull) ; 
at  Friside  Hall  and  Oampsie  in  Dumbartonahire,  and  at  Hartfield  Moss ;  in  Benirewahire,  in  veina 
trarersing  trap,  associated  with  anelcite  and  thomaonite ;  also  at  Corstorphine  HDl,  the  O^tle 
and  Sahabnry  Crag,  near  Edinburgh ;  t£ourae  Mla.,  Ireland. 

In  tho  United  States,  tinely  erystallized  at  Fannington,  Woodbury,  and  Middletown,  Conn.,  and 
West  Springfield,  Mass.,  and  Patterson  aud  Bergen  Hill,  N.  J. ;  in  small  quantities  in  goeisa,  at 
Bellows  Falls,  Tt. ;  in  syenite,  at  Charleatown,  Maaa ;  Milk  Eow  quarry,  oftsn  in  miaute  tabular 
cryatala,  with  <Jiabazite ;  also  at  Palmer  (Three  Rivers)  and  Turner'a  falla,  Maaa.,  on  Uie  Connec- 
ticut, in  trap,  and  at  Peny,  above  Loriog's  Cove,  Maine ;  at  Weatport,  Easex  Oo.,  F,  T.  {cWtonile 
Baunons),  ou  a  quartzoae  rock ;  on  north  ahore  of  Iiake  Superior,  between  Pigeon  Bay  and  Fond 
du  Lac ;  in  large  veina  in  the  mfce  Snperior  oopper  re^on,  often  occurring  aa  the  Teinatone  of  the 
native  oopper,  aometimes  includlng  strings  or  leavea  of  eopper;  and  at  ümes  m  radiated  nodules 
diaseminated  lhroi:^li  the  eopper. 

Handsome  polisbed  slabs  of  Uüs  mineral  haye  been  cut  from  masses  from  China. 

The  formula  (i  B'  +  4^  äl)'  Si*  is  analogoua  to  that  of  ohrysolite  in  the  ratio  1:1,  and  the  two 
apedea  appear  to  be  homceomorphoua,  3-t  a  2-i  in  chry3olite=99°  7'. 

Alt. — Prehnite  occura  altered  to  green  earth  and  feldspar, 

Named  by  Werner  in  1790  after  UoL  Pruliu,  who  ßrst  found  the  mineral  at  the  Cape  of  Good 
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red  it  (ITSS)  to  tlie 

363Ä.  UlGlTE  Seddle  (Bd.  K.  Phil.  X,  II.  W.  162, 1 856).  In  radiated  eheafy  duaters  of  pktes, 
lu  neetB  in  the  amygdaloid  of  Uig,  IbIo  of  Skye,  along  witli  anslcite  acd  facoolite.  H. 
:^5'5;  G-.=:2'284;  lustre  pearlj;  color  white,  slightly  yellowish.  CompOBition,  according  U> 
Heddle  (loe.  dt.),  Si  4B-98,  äl  21'93,  Ca  16-16,  Sa  4-7,  fl  11-S5.  The  0.  ratio  for  I^  H,  Si  conoa- 
pondir^  is  near  1:3:4.  BJB.  t^es  readily  and  quietly  to  an  opaque  emimel,  whiohiauot  frothy; 
giTös  a  atrong  aoda  reaction. 

It  appeajs  to  be  near  prehnil«  in  stniotuce,  and  needs  further  invesügatioa. 

364.  CHLORASTROLITE.    0.  T.  Jacicwn ;  J.  D.  TfÄilney,  J".  Hat.  Hist.  Bost.,  v.  488. 

Kassive.     Finely  radiated  or  stellate  in  Btmeture. 

H.=5-5— 6.  G.=3'180.  Luetre  pearlj,  Color  liglit  bliiish-green. 
Slightly  chatoyant  on  the  rounded  sides. 

Oomp.—0. ratio  1  :  2  :  3  :  1 ;  (Ca',fia")'§i=4-2(äl,S'e)'gi=  +  6fl 
87-6,  Lumina  24 '6,  sesqatoiyd  of  itoö  6-4,iime  IS't,  sodaö-2,  water 
ney  (Rep.  Q.  Lake  Sup-,  1851,  iL  97)  : 

Si  S        fe.littloFe        Ca  ifa 

1.  36'99  26-49  6-48  1990  370 

2.  87-41  34-25  6'26  21-68  4-83 

EammelBberg  obserres  that  it  has  some  relation  in  oomposition  to  a  hydroos  epidote,  It  also 
approsehes  carpholite. 

Pyr.,  etc. — In  the  dosed  tuhe  yielda  water  and  beeomes  white.  B.B.  fuses  easily  with  intn- 
mescence  to  a  grayish  blebby  glass.  Fonns  a  transparent  glass  readily  with  borai,  tingcd  with 
iron.    Soinble  in  muriatic  acid,  Uie  silica  separating  as  a  flocky  preeipitat«  (Whitney). 

Obs. — Occurs  on  tho  shorea  of  Isle  Royale,  Lake  Superior,  in  small  rounded  pebbles,  whicli 
have  oome  (Vom  the  trap,  and  are  watarwom ;  it  reeeivea  a  flne  poliah. 

Kamed  from  x^""?''!  ff'-«ci)  ^n^im,  eiar,  XWoi,  atime. 

366.  THITOMITE.     Tritomit  Weiiye  (6  Berlin,  Pogg.,  Ixiix.  2S9,  1850. 

Isometric ;  tetrahedral,  f.  31,     Cleavage  indistinct. 

H.=5-5.  G.=3-9— 4-66;  3-908,  Forbes  ;  4-16— 4-66,  "W.  &  B. ;  4-26, 
JMoUer.  Lustre  submetallic,  -vitreous,  Color  dull  Tjrown,  Streak  dirty 
yellowish-gray.     Subtranslucent. 

Comp,— (fi'.S.*,  Byäi'+iS?  Analyses:  1,  approxiniate,  K  J.  Berlin  (L  c);  2,  D.  Forboa  (Bd, 
N.  PMLJ.,  IL  iiil866): 

Si        -W        Äl        Ob        La        *6      Sin     Y       ilg      Ca      Sa       S 

1.  2013     4-6a»     2-24     4036     lfl-11     1'83      0'46     0-22     5-16     1-46     7  88=99-44  Berlin. 

2.  21-16     a-SS'     2-86     31-64     12'41     2-6B     MO     4-64     0-09     4-04     0-33     8-68=09-58  Forües. 

"  "With  Mb  O,  Co  O,  Bn  O».  b  ^«th  Sa  W. 


Si    Sn*aZr?Se    Äl    Pe   Hn      Ce    ta,i)i    Y    Mg    Ca    Sa    Sr    Sa    6    ll 
15-38  0-74  S-63  4-43  1-61  2-27  0-49  lO'SS  44-0Ö   0-42  0-16  6-41  0-19  0-Tl  0-E6  2-10  6-e3^99-49 

Frojn  Berlin  and  Porbea,  the  formula  SP  Si'4-4S  has  been  deduced.  Möller  obtains  the  O.  ratio 
Tor  fi,  B,  Si,  fl  4  ;  1  :  4  :  2,  But  if  the  Sn,  Ta,  Xr  are  added  to  the  baseB  inslead  of  the  ailica, 
the  oxygen  ralJo  for  all  the  baBes  to  the  silica  and  waler  is  Tery  neariy  2  : 1  :  f. 

Forbes  queetions  whether  the  crystala  obaerved  are  not  thorite. 

Pyr,,  etc. — Yielda  water  and  givea  a  weak  fiuorice  reaction ;  witli  borax  a  reddiBh-yello* 
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glasa,  whieh  ia  colorieBB  on  cooling.    'WiÖi  muriatio  acifl  in  powder  ylelds  chloriae,  and  gelat' 

Obs. — Frain  the  ialsnd  Lamö,  near  Brovig,  Norway,  with  leucophsaite  and  moaandrite  in  a  coarse 
Syenite. 

Namad  fVom  tj;?,  Uiree-Jold,  and  -rijivii,  io  cv,i,  alluding  to  Uie  trihedral  eavities  whicli  the  crjstala 
leave  in  the  gangue, 

365.  THOBITB.  ThoritBera., Ak.H.Stookk,  1829.  Orangit5«j'9emoii»,Pogg.,Lisxii.501,  1B51. 
Isometi-ic  and  tetrahedral.  In  dodecahedral  erystals,  with  octahedral 
planes  tetrahedrally  developed,  the  larger  set  duU  and  even,  the  smaller 
bright  and  rounded,  and  with  the  three  edgea  ahont  tiie  latter  replaeed. 
Also  massive  and  compact. 

H.=4'5— 5.  G.=4-3— 5'4;  of  porest,  5— 5'4,  Luatre  of  eurface  of  freeli 
fracture  vitreous  to  resinous.  Color  orange-yellow,  trownish-yellow ;  also 
black,  jnclining  to  brown.  Streak  light  orange  to  dart  brown.  Transpa- 
rent in  thin  spKnters  to  nearly  opaque,  iractiu'e  conchoidal.  Easily 
frangible.     Optically  uniaxial. 

Var. — The  browniah-biaok  and  black  variety,  from  Lötö,  Norway,  was  the  mineral  from  wMeh 
Berzelius  obtained  the  metal  thorium,  and  wliich  received  the  name  iAoHte  The  yellowish  variety 
ia  the  orangäe  (so  oaUed  from  the  eolcr),  from  Langesond  flord,  whicli  Bergeraann,  when  he  so 
named  it,  Bupposed  to  contain  a  new  mettd,  ealled  by  him  donanicm.  The  latter  hoa  aince  boen 
fonnd  with  m  esterior  of  the  former.  The  mineral  occurs  as  pseudomorpha  after  orthoclsse  anct 
zircon,  and  oryatala  of  the  latter  kind  have  aSbrded  Zachan  (Am.  J.  Sd.,  IL  sivi.  359)  the  auglsa 
JAl  =  lSi2i°,  lAl=lS.Si'',  tiiecorrespondingai^eaof!arconbeingJ32''  10'atidl2S''  19'.  Zaohau 
regarda  the  mineral  thorite  as  tetragonal,  and  isomorphous  with  zircoo,  not  eonsidering  hia  orystala 
aa  pseadomorphons. 

The  mineral  varies  mueh  in  apeciflc  gravity,  orangiie  »Holding  b'SST,  Bergemann  ;  5-S4,  Krantz  ; 
5'!9,  Damoiir;  4-BS8— 6'206,  Chydeniua;  and  thffräe,  4-830,  Bora.;  4'B86,  BergemMm;  4-344— 
4-897,  Chydeniua. 

Oomp.— Bsaentially  ÜhSi+HIl^^Siliea  17-1),  thoria  '!6-2,  water  6'8=100i  for  the  black 
Üiorite(anal.l)fhSi-l-äS=aiical6'4,thorla73'8,  water 9-8=11)0.  Anslyaea :  1,  Beraehna  (1.  a) ( 
2,  Damonr  (Ann.  d.  SL,  T.  i  587) ;  3,  Bergemann  (1.  c-.) ;  4,  Chydeniua  (Pogg-,  «di.  43) : 
Si      Th      St.    Sl     Se    5tn    B    tb    Iflg    Ca    Sfa     2:     S 

1.  18-98  B7'91   0-01  0-06  S'dO  2'39   1-61  0-80  0-36  2-58  0-10  0-14  9-50,  undia.  l-70=89-5I  Berz. 

2.  17-52  71-65    0-17  0-31  0-28  MS  0-83    Ir.     ]-59  ü-83  0-14  6-14=100-14  Damour. 

E.  17-70  11--i5    —  0-31  0-31 4-04    0-30       6-90,  Ca  C  4-04=100-74  B. 

4.  17-76  73-80 1-18    ir.     I'08 6-4.i=lU0-a7  Chydeniua. 

Pyr.,  etc. — In  -Üie  cloeed  tube  yields  water ;  tlie  orange  variety  hecomos  dull-brown,  and,  on 
cooling,  orange  again.  B.B.  on  charcoal  iufusibie,  the  edges  only  being  slightly  glaued;  -with 
borax  a  yellowiah  pearl,  becomiog  eoloriess  on  coohng ;  with  aalt  of  phoaphorus  a  eolorleaa  glass, 
wMch  becomea  milky  and  greenish  on  cooling ;  with  borai  an  orange  glass  when  hol,  whicli  be- 
eomes  gr^dah  on  coulii^.  A  htüe  nitre  being  added,  Üie  orange  edlor  remains  aller  cooling. 
"With  muriatie  acid  eaaily  forma  a  jelly  before,  but  not  after,  calcinaläon.  Tho  black  thonte  ba- 
comes  pale  brownish-red  when  heated;  andon  charcoal  forma  a  yellowiah-brown  alag. 

Obs.— Found  in  syenite  by  Esmark  at  Lüvö,  near  Brevig,  in  Norway;  alao  at  Langeannd 
flord,  near  Brev^  (orangite,  anal.  2-4).  Masses  of  orangite  woighing  several  ounooa  have  been 
obtained.     The  black  thorite  appeara  to  be  partially  aJtered. 

367.  CSRITE.  Perram  tslciforma  terra  quadain  inoognita  intime  miitum,  Tangaten  von 
Bastnäa,  Oronsiedi,  Ak.  H.  Stockholm.,  1751,  Min,  183,  1768.  Ceritfiw.  &  An».,  Oeriumen 
ny  Metal,  etc.,  1804,  GeMen'a  J.,  ii.  397,  1804,  Afh.,  1.  58,  1806.  Ochroit,  Eapr.,  flehlen'a  J., 
ii.  303,  1S04.  Cererit  Klapr.,  Beitr.,  iv.'  140,  1807;  Karst.,  Tab.,  74  1808.  Cerium  oxyde' 
ailiceui  B.,  Tabl.,  1809.  Cerin-Stoin  Wem.,  Hoffm.  Min.,  iv.  a,  28S,  1817.  Kieaelcerit  Germ. 
Silicate  of  Cerium.    Lanthanooerit  äemumn,  J,  pr.  Gh.,  liixii.  406,  1861. 

Hexagonal  ?     Isometrio  ?     In  ahort  sis-sided  priaraa,  Haid.     Commonly 
;  granulär. 
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II.=5'5.     G.=4-912,  Haidinger.     Lustre  dull  adamantine  or  n 
Color  between  clove-brown  and  chorry-i-ed,  passing  into  gray,     Streak 
grajish-wliite,     Slightly  subtranslucent.     Brittle  ;  fracttU'e  spliiitery. 

Comp.— 0.  ratio  fot  fi,  Si,  fi=l  :  1  :  i;  (Ce,  La,  tüf  Si+fi=Silictt  20-4,  ceria  13-6,  water 
6'1=100.  Analyseß;  1,  Hisinger  (Afh-,  iii.  287);  2,  Hermann  (J.  pr,  Ciiem.,  ssx,  193,  and  buii. 
407);  S,  Ej'emlf  (Ann.  Ch.  Pharm.,  ssxviL  12);  i,  Kammelsbei^  (Pogg.,  cvii.  632,  ancl  Min.  Ch-, 
547);  5,  Hermann  (J.  pr.  Gh.,  Itttü.  406) : 


te 


9-60=93 


1-6B     6'31,  C  083  =  100  Hermann. 

From  analyBia  3,  3-27  of  molybdenite,  and  0-18  bismutli  glance,  are  removed  aB  inipurities. 
Analyaes  1  and  2  giye  near  10  p.  e.  of  water,  with  much.  laDttanum  and  didymium,  and  little  oerium, 
according  to  Hermann ;  he  aoeocdingly  applies  to  this  kind  the  dlatinctiTe  name  laalhomocei-ile, 
and  to  tlie  reat  Üiat  of  ceritE. 

Klaprnth,  wliQ  publishea  the  firat  analjsjs  (Beltr.,  iv.  1401,  and  gare  the  mraeral  the  name 
oclvroite,  obtained  Si  34-5,  Ce  B4-5,  ffe  S-6,  Ca  l"2ä,  S  ö-0=::98-75;  witTi  liis  siliea  he  inclnded 
all  the  material  not  decomposed  in  Ms  mathnd  of  aoaljsia.  Hermann  haa  supposedthe  substaace 
analjzed  a  distinct  speräea. 

Pyr.,  etc. — InamatraBs  jields  water.  B.B.  inftfsjhle  alone;  Witt  borai  in  tiie  outer  fiame 
forma  a  yellow  globule,  wliich.  becomes  almost  coiorlesa  on  oooHng;  in  the  inner  flame  a  waalc 
iron  teaction.  WIth  aoda  not  disaolvad,  but  fuaea  to  a  daA  yellow  slaggy  losMS.  Gelatinizea 
with  muriatic  seid. 

Obs. — Oooiirs  atBaatnäs,  near  BJddarhyitan,  in  Westanannland,  Sweflen,  formingabedingiieisa, 
and  assooiated  with  mica,  homblende,  copper  pyrite^  cerine,  etc.  It  heara  couaiderable  rcaem- 
blanoe  to  the  red  granulär  variety  of  oomndum,  but  ia  readily  distinguished  by  its  hardneaa. 

Hisinger  and  Berzeliua,  in  1803-4,  detected  in  ttiia  niineral  a  new  metal  which  they  named 
ceriwn,  after  Ihe  planet  Ceres,  ihen  lecently  announoed;  and  the  mineral  they  caUed  cetits. 
Klaproth  m^e  the  Bame  discovery  abont  tlie  same  timo,  snd  gave  the  name  odwoite  to  the  mineral, 
axiA  ockroite  farSi,  to  the  new  earth  (alladiag  to  its  color,  from  ■^xf^s,  bnrwnish-yetlov)).  Ia  his 
Beitr^e,  1307,  Klaproth  aecepted  the  namea  of  Ilisinger  and  Bcraelius,  yet  added  a  syllable  (lest 
they  ahonld  appeai  to  come  from  unpa,  wom),  making  them  csretiwm  and  cererUe — a  chauge  not 
aceepled.  !□  1839  Moaander  proyed  that  the  oiyd  of  cerium  eoutained  the  new  metal  Icmöiariam, 
and  in  1842  another  new  metal,  diäymmm. 

363.  EBSMANNITZ.    Berlin,  Pogg.,  Ixsudü.  162. 
In  imbedded  graina  and  folia ;  with  no  tracca  of  cryatallization. 
G.  =  3'l,   Lustre  vitreona.   Color  dai'k  brown.    In  thin  splinters.    Trans- 
lucent. 

Comp. — Analysia  hy  Blomstraiid,  of  half  a  gramme  (1.  c.) : 

Si  Sl        Ox.  Oe  &  La    i'e  An  Y  Ca        S  and  !oss 

31-8S  11-71  34-89         8-52         0-8fl  1-43         6-46  4-28 

,r  Brevig. 

369.  PTROSMALITE.    Kroömalit  Hausm.,  Moll'a  Efem.,  iv.  390,  1808.     Weaentlidher  Bes- 
tandtheil  SaJzaailreB  Eisenoxyd,  id.,  ib.  (fr.  blowpipe  trials  of  Gähn,  ita  diaoOTerer).     PyroBmalil 
EarsL,  Tab.,  108,  1808;  Bausm.,  Handb.,  1068,  1813,    Ter  muriatö  K,  1812,  Lwcas  Tabl^ 
a  418,  1313. 
Hesagonal.     Ö  A  1=148°  30';  «=0-5307.     Observed  planes :   0,1,1. 

2.     ö  A  2=129°  13', /a7=120^     In  prisnis  or  tables.    Cleavage:  basal^ 

pei'fect;  /imperfect.     Also  massive.     Double  refraßtion  streng,  nniaxial, 

Axis  negative. 
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H.:=4— 4-5.  G.=3-3-2-  3-081,  Hisinger ;  3-168-3174,  Lang.  Lua- 
tre  of  0  pearly ;  of  other  planes,  less  so.  Color  blackish-green  to  pale 
liver-brown,  passing  into  graj  and  pistachio-green ;  UBiiaJly  brown  exter- 
nally,  and  Hght  greenish-jellow  intemally.  Streak  palcr  than  color. 
Fracturc  uneven,  ratiier  splmtery.     Somewhat  brittle. 

Comp. — 0.  ratio  for  S,  §i,  fi=3  :  B  :  1 ;  and  ratio  of  ohlorine  to  oxygen  about  1  ;  42,  Mak- 
ing  tha  water  and  cMorld  of  irOD  basie,  the  ratio  for  fi  +  fl,  Si=l  :  1,  and  the  formula  (J  S  + 
ä' (it,  Fe  Ol))»  Si=,  if  Fe  Ol :  Sin  :te  (+Ca)=l :  5:  8,Silica  atfii^o  Sl-7,finl96,cMoridof  iron 
t'O,  water,  70  =  100.  Analjaes  ;  1,  Hiainger  (Äfh.,  iv.  SVl);  2,  sinne,  making  the  iroQ  and  man- 
ganese  protosyd,  and  part  of  the  iron  a  ohiorid,  aud  rockonlng  the  1ob3  as  water  {Hamm.  Mio, 
Ch.,  875);  3,  J.  Lang  (J.  pr.  Oh.,  luxiü.  4.14,): 

Si  Pe     ■   Sin       Fe        Mn      Ca         S         Ol        Fe 

1.  35-85     35-48    24'a6     r2l     Wüfct     3-37     Hisinger. 

2.  35'85 28-0'7     31-81     1-31     [6-2Ö1     S'77      3-00  " 

•i.  B5-43     30-T2     20-51    0-74      7-7S      3-19    ,  Sl  0-34  Lang. 


In. 


n  Girlier  trial,  Hisinger  obtained  Si  35-40,  Fe  32-60,  Sta  23-10,  äl  0*60,  the  rest  nndeler- 

— In  the  cloBed  tuöe  yields  water,  which  reactsaoid.  B.B.  fiiees  at  2— 2-5toa  blaok 
QiaE  1  t  0  glaaa.  With  tlie  fluses  g^ves  reactionfi  for  iron  and  manganese.  A  bead  of  ealt  of 
phoaphjru^,  preyioualj  aaturatcä  with  oiyd  of  copper,  when  fused  with  the  pulveriaed  mineral 
imparta  a  beautifiil  azure  color  to  the  flama  (ohlorine).  Decomposed  by  muriatio  acid,  mith  Sepa- 
ration Ol  eilica. 

Obs  — Pyrosmalite  oocura  at  'SjB.  Kopparberg  in  Weatmannland,  and  at  Bjelkegruvan,  one  of 
the  iron  m  nes  of  Uordmark  in  Weroüand,  Sweden,  where  it  is  aaaociatcd  with  eale  apar,  pjroi- 
one,  apophyllite,  and  magnetio  iron.  A  hesagonal  prism,  in  the  muaeum  at  Stockholm,  ia  naarly 
an  inch  in  diamotBr  and  one  and  s,  quarter  inches  long,  and  weighs  Sto  and  a  half  ouncaa. 

ifamed  fi-om  vüp,ßte,  and  'oo^n,  odor,  in  alluaion  tö  the  odor  when  heated. 

370.  AF0PH7LLITE.  Zeolith  von  Helleata  0.  Rinmim,  Ai.  H.  SCockh,,  82,  1784.  Zeolithaa 
lamellaria  major  Malter,  De  Zeolithia  Suecioia,  32,  1791.  Idithyophthalmite  (fr.  TJtö)  d^Ändrada, 
Scherer'a  J.,  iv.  32,  ISOO,  X  de  Phjs.,  li.  242,  130.  Mesotjpa  epoint^e  (fr.  losland)  ff.,  Tr., 
iü.  1801.  Apophyllite  K,  Notes  pour  eervir  au  Cours  de  Min.  de  Tan  XIII.  (1805),  Lucas 
Tab!.,  i.  266, 180G.  riaehaugenstein  Wem.,  1808.  Ichthjophthalmit,  Albin,  TFenj.,  Letztea  Min. 
SyBi,  ISIT.  Teas«lite  (fr.  Faröe)  Brewsisr,  Bd.  Phil.  J.,  i.  5,  1818.  Oxhaverite  (fr.  Iceland) 
Srewater,  Ed.  J.  Sd.,  vli.  IIS,  1827.  Sylochlor  (fr.  Sicily)  v,  WaU.,  Tulk.  Gest.,  1853.  leu- 
oocydite  ffersck^  DeacL  Min.,  i.  126,  18G2. 

Tctragonal.  ÖAl-i=12S°  38';  «=1-2515.  Observed  planes:  0,  i-i, 
^-2,  4-3,  1,  i  I,  K  |-j.  0  A  1=119°  30',  0  A  ^-^■=147''  58',  1  A  1,  pyr.,= 
104"    3',  bas.,  =  121°,  388  899 

iriAi-Z==\Ql°  3i',i-iA 
i-2=153°26.'  Orystals 
Bometimea  nearly  cyl' 
'lape. 

fhly 
li 
massive  and  lamellar. 

H.=4-5-5.  G.= 
2-3-2-4;  2-335,  Haid- 
inger, a  variety  froin 
leeland ;  2-359,  Tbom- 
ßon.  Lustre  of  0 
pearly ;  of  the  other  faces  vitr 


drical  or  barrel-shape. 
Cleavage :      O    bigbly 


with  a  greenish,  yellowish,  or  roae-red  tint,  flesh-red. 


,yish ;  occasionally 
Strealc  uneolored. 
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Transparent ;  rarely  opaque.  Brittle.  Double  refraction  fecble  ;  eitlier 
pcffiitive  or  negative ;  Bometimes  a  tesselated  struckire  made  apparent  by 
polarized  light. 

Var.— 1.  Ordinas^.  Tlsually  ia  crjstala,  which  are  remarkaülB  for  thcir  pearlj  basal  cloavago. 
Form  Bomeümea  nearlj  cubic 

Haüy'a  iftsDfvpe  «poiniäe  was  an  Iceland  variely ;  Fuchs  aod  GeMeu  iu  1816  asoertained  its 
identity  witli  apopbyllite.  In  tabular  crystals  fromthe  Seisser-Alp  Dauber  foiind  1  A  1  =  1^1"  iy  ; 
lu red from  Andreasberg  120°  '29' la";  incrjstala  from  Poonah  119°  43'. 

1.  Thename  OsAaiieriia  was  applied  toap^egreen  crystalfeanil  in  petrifted  wooäatths  Oibaver 
Springs,  neac  Husavickin  leelimii  Ailm  of  Wemet  (named  ftom  aätw,  whüe)  is  in  amall  nearly 
eubic  crjatala,  opaque  white  in  eolor,  &om  Anasig,  Bohemia,  partly  decompoaed.  Xylochlare,  from 
SicUj,  is  olive-greec,  and  liaa  G.=a'2904;  it  owes  its  oolor  to  the  preseace  of  alittle  iron. 

2.  Temelüe,  from  Faros,  is  a  cubica!  yariety,  eshibiting  a  tesaelated  stracture  in  polarized 
light. 

3.  Leaeocydüe,  whan  plateB  parallel  to  the  baae  are  eiamined  by  means  of  polarizel  light, 
showa  a  blaok  orosB  with  rings  that  are  alternately  white  and  violet  black,  with  compensation 
pcsitive  (wheuce  the  name,  from  icntic,  white,  and  ntjr^ot,  aircle),  instead  of  the  ocdinary  colored 
rings — a  peculiartly  observed  in  cryatala  from  the  Seisaer-Alp,  Andreaabei^  (part  of  thoae  of  thia 
localitj),  Skye,  Faröe,  Iceland,  Uto,  and  Poonah  in  India.  Some  cryatala  from  TItö  and  Cziklowa, 
Bimllerly  examined,  e3d:iibit  a  black  crosa  on  a  deep  TJolet  grouad,  with  compeaBation  negstiTe, 
Theae  different  optical  pbenomena  may  be  presenied  by  contignona  platea  of  the  same  crystal ; 
DesoL 

Comp. — A  silioate  of  lime  and  potaah  eontaining  aome  fluorine.  0.  ratio  for  E,  Si,  fi  mostly 
1 ;  3'76  :  2 ;  for  the  analysia  by  Berzelius,  1  ;  4 :  2 ;  and  for  Oa,  K,  8  ;  1,  Ratio  usually  taken  at 
1:4:2;  which  corresponds  to  R  +  2  Si.+  2  S  ;  and  if  1  S  be  baaio,  the  formnla  may  be  ii'  Si 
+S:  §i,  or  more  apeoially  Ö  S  +  ^  | J  E  +  f  Öa))^  Si+fi  Si=Smca  56-5,  limo  23-n,  potaah  4-8, 
water  IB  1  =  100.  Thia  makes  it  a  Uuisilicate,  like  otbcr  tetragonal  sihcatea,  with  an  opal-hke 
(uncryatalllzable  ?)  sUioate  as  accesaory.  The  ratio  of  the  fluorine  to  the  oaygen  has  not  been 
aacertained. 

Analysea:  I,  2,  BerEelius  (Afh.,  vi.  ISl);  3,  Itammelaberg  (ad  SnppL,  16};  4,  Slolting  (B.  H. 
Ztg.,  2z.  261);  5,  Eammelaberg  (Min.  Gh.,  606);  0,  C.  T.  Jackson  (This  Miru,  lS5n,  249);  7,E.L. 
Eeakirt  (Am.  J.  Sei,  II.  xvi  84) ;  8,  J.  L.  Smith  (This  Min.,  304,  1864) ;  9,  W.  Beck  (Terh.  Min. 
St.  Pet,  18B2,  92) ;  10,  Hanghton  (PhU.  Mag.,  IV.  xixii.  223) : 

gi      Ca     £     a      F 

1.  Uto  B2-13    ai-ll     6-2' 


63-38    24-98    6-37     16-20     M2=100-05  Beraelins. 
3.  Andreasberg  61-S8     25-86    4-90      wid.     118  Hamm. 

t  "  rdh.  Ö1-T3    2B03    5-10    1613        7=91B8  StöMi^. 

5.  Radanthal,0.:=l-96!      52-69    25-B2    4-75    1673     0-46  Ramm. 

6.  Michigan,    G.=2-305      61-89     25-60    G-07     1600    0-91=9B-47  Jaekacm. 

7.  NoTaScotia  62-60    24-88    6-14    16-67     l-ll=101  Beaklrt. 

8.  L.Superior,G.=2-31       B2-08     25-30    4-93     15-82    0'9e=99-19  Smith. 

9.  Pyterlai,  FinL  (j)  62-12    24'99    B-75     16-«     0-8ä=100-ll  W.  Bock. 

10.  Bombay  51-60    25-08    5-04    18-20    097,  Äl  0-2i,  Mg  0-08,  SaO-e3=99-84  H. 

Xyloehlore  afforded  t.  Walterahanaen,  as  a  mean  of  two  analyaes  (1.  c.),  §i  53-07,  Ca  20-ET,  Fe 
3-40,  SLg  0-33,  Sa  0-55,  £  3-77,  äl  1-54,  £[  and  ö  n-14=9W37.  The  red  eolor  of  the  Ändreas- 
berg  crystals  is  attribnted  by  Suokow  to  flnorid  of  cobalt. 

Pyr.,  eto. — In  the  doBod  tube  esfohates,  whitena,  and  jielda  water,  which  reacta  add.  In 
the  open  tube,  when  fuaed  with  salt  of  phoaphorus,  gives  a  fluorine  reaction.  5-S.  eifoliates, 
colora  the  flame  violot  (potaah),  and  fusea  to  a  white  vesicular  enamel.  F.  =  l-5  (v.  Kobell).  De- 
compoaed by  muriatie  siäd,  with  Separation  of  alimy  ailica, 

Obs, — Oocura  coiumonly  in  amj^daloid  and  related  rocka,  with  varioua  zeolitea ;  also  occasion- 
ally  in  caTitiea  in  granite,  gneiss,  eto.  Greenland,  Icelaiid,  the  Faröe  lalanda,  Poonah  and  Ah- 
mednu^ar  in  Eindostan,  aßbrd  fioe  Bpecimens  of  apophyllite  in  amygdaloid.  At  Andreasberg,  in 
ailver  veins,  traverainggray-wackeslate ;  atOrawicza,  O^lowa,  and^aazkainTranaylTania,  aaao- 
dated  wiüi  wollaatonite ;  in  Fifeshire,  with  m^netic  icon ;  at  Utö  in  Sweden ;  at  Pny  de  Ui  Piquette 
in  Anvergne,  in  a  tertiary  limeslone,  near  intruded  baaaltio  rocka  |  at  Finbo,  Utö,  and  Hälleata, 
Sweden ;  in  the  Tyrol,  near  Frombach ;  near  Nertschinak,  Siberia ;  in  Auatralia ;  the  Valen- 
dan  Miues,  Mexico. 

In  Araerica  it  has  been  found  at  Peter'a  Point  and  Partjidge  tiland,  intheBaainof  Minea,  Nora 
Scoüa,  both  massive  and  crjstallized,  presentlng  whito,  reddiah,  and  graeniah  eolora,  and  asso- 
ciated  with  laumontite,  thoiusonite,  and  other  minerals  of  trap  rocka ;  also  at  Chnte's  cove,  Cape 
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d'Or,  Isle  Haute,  Swan's  Creeb,  and  Cape  Blomidon.  Large  crystalB  opcut  at  Bei^n  Hill,  H".  J^ 
asaociatBd  mith  analdte,  pectolite,  stilblte,  äatolite,  etc.,  some  of  them  3  inches  across.  Itiaalao 
found  at  Gin  Cove,  noar  Perij,  Maine,  with  prehnite  ajid  analcite  in  amygdaloid;  at  ihe  Oliff 
mine,  Lake  Superior  region  (f.  399). 

Apophyllite  was  So  Danied  by  Haßy  in  allusioa  to  ita  tendency  to  esfoliate  under  the  blowpipe, 
from  dirä  »nd  <!>i\i,ai;  a  kaf.  Ita  whirish  pearly  aspeot,  reaembliag  the  eye  of  a  fish  after  boilicg, 
gave  riae  to  the  name  IcÄthyephihaimiie,  th>m  l)fi»i,  ß^A  ^'^^  ä<^8«iiits,  eye. 

The  name  iclOhyopluhaimife  (or  ichihyopklhaime),  pven  in  ISOO  by  d'Andrada,  haa  priority.  But 
d'Ändrada'a  deseriptäon  (1.  c)  te  bad  in  ali  respecta,  anawering  muoh  better  for  paariy  feldspar  or 
adularia,  eyen  Ihe  speoifio  grarity  (2'491)beingfar  out  of  tlie  way;  it  affords  some  eTidouce  that 
he  may  have  drawn  it  from  another  mineral.  It  was  therefore  liarily  a  yioiation  of  the  atricleBt 
riil*  of  priority  that  Haüy,  who  had  atadied  carefully  the  crystalhzation  of  the  mineral  before  it 
was  known  to  d'Acidrada,  slionld  have  named  it  anew.  Neidiei  justice  to  d'Audrada,  nor  the  good 
of  scienoe,  roquirca  that  tho  name  apophyllite  should  now  jield  place  to  the  eariier  one.  The  oar- 
iiest  Enalysas  wece  raade  in  1805  byT.  Eose  (G«hlen'a  J.,  t.),  andFoureroy&Tanquolin  (Ann.  du 

Alt.— Occura  alterad  to  pectolite  near  Tiesno  on  Monte  Saldo,  along  with  unohanged  eryatals. 

Artit — Cryatala  liave  been  obtained  by  Wohler  fh>m  heated  watera,  and  he  iaferred  that  a  tem- 
perature  of  180°  P.  was  neL'easary  to  the  result.  He  atated  that  when  heated  in  water  to  thia 
temperature  ander  a  pressure  of  10  ta  12  atmoapherea,  it  forma  a  Solution  which  crystaffizes  on 
coolmg.  fearly  radiated  orystBls  were  fortaed  by  Beoquerel  throi^h  Ihe  aotion  of  a  aolution  of 
ailioata  of  potash  on  plates  of  siilphatB  of  liODS  (gypsum).  Danbree  haa  deteoted  eryatals  of  apo- 
phyllite in  the  Roman  worka  at  the  bot  springa  of  Plombiirea  ;  they  were  oovered  in  part  Willi 
incrusting  and  stalactitic  hyalite. 


371.  EDINaTONITB.    Ilaid.,  Brewater's  Ed.  J.  Sei.,  iii.  316,  1825.     Antiedrit  Bräih.,  Char., 


Tetragonal ;  hemihedral.  0  AT.-i=145°  59' ; 
a=0'67473,  Obsei'vcd  planes  as  in  the  annexed 
iigiire,  together  with  another  dorne  in  the  zone 
^,  having  the  summit  angle  144°.  (9a1  = 
136°  2Üi',  Ja  1=133°  39^',  JAi=115°26, 
1  A  1,  over  Bnmmit,=93°  41',  -§  A  ^,  ib.,  =139° 
8',     Oleavage:  Jperfect.     Also  massive. 

H.=4-4-5.  G.=2-71,  Haid. ;  2-694,  Hcd- 
dle.  Lustre  vitreoua.  White,  grayish-white, 
pink,     Streak  uneolored.     Tranalaeent^opaque.     Brittle. 

Comp. — 0.  ratio  for  B,  S,  Si,  Ä—  1 : 4 :  7 : 4  i  whenoe,  if  half  the  water  is  baaic,  for  bascs,  ailica 
and  watsr  1:7:  2=1:1:^;  and  the  formuln  (^(ifi-l-JBa)'+*Sl)'8i"  + l^Ö.  A  new  determi- 
nation  of  the  compoaitioB  is  oeeded.    AnaJysis:  F.  Heddlo  (Phil,  Mag,,  IF.  ii.  119): 


Äl  23-83         Ba  26-84         Ca  tr. 


Hü  IT 


i  12'46= 


!91. 


Turner  obtained,  in  an  imperffect  and  incorrect  analyaia  (Brewst.  Ed.  J.  SoL,  iii  S!8),  Si  SS-OS, 
äl  a7'69,  Ca  12-63,  S  18-32,  loS3  11-22  supposed  to  be  some  alksli. 

Pyr.,  Btc. — TieldB  water,  and  becocaea  white  acd  opaquo,  B,B.  at  a  high  heat  fuaea  to  b  eol- 
oriesa  mass.    Afibrda  ajelly  with  ninrialje  aoii 

Obs. — Edingtonite  occnra  in  the  Eilpatriok:  Hills,  near  Glasgow,  Scotland,  aaBoeiated  with  har- 
motome,  another  baryta  mineral,  and  alao  analoite,  caloite,  etc.  Oiie  apecimen  obtainod  by  Mr. 
Heddle  we^hed  3^  oz. 

Gioüiüife  of  Thomson  (Min.,  i.  323),  (him  Port  Glaagow,  on  the  Clyde,  Sootland,  is  deaeribed 
aa  oocurring  in  white  orystals  that  "aaem  to  ba  regulär  oetahedrona;  at  loaat  4-eided  pyramids, 
the  faces  of  whioh  appear  to  be  equilaleral  trianglea,  ate  Tiaible ;  other  cryatala  appear  to  be 
H.  =  8'fli  6.=2-18;  Inatte  vltreous,    Thomson  obtained  (1.  c.)  Si  3T01,  M  16'31,  Po 
2B-9S,  S  21-25=8900.    Heddle  atatea  (Phü.  Mag.,  IT.  is.  181)  that  it  is  probablyeding- 
I  miied  with  harmotoroe,  meniJonii^  i^at  Thomson's  mineral  came  boia  the  same  locahty 
'ith  the  edingtonite,  and  üvmi  the  same  dealer  that  furnished  him  with  the  edingtooite  foc  hla 
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OXTGEN   COMPOUNDS. 


372.  ÖiaMONDITH.    Zeagonite  Gismmtdi,  OsBerv.  Min.  di  Egma,  ISIS,  Taaeh.  Min.,  li.  164, 
1811.   GiBraoQdiü  irfo«A,,ib.,  168.   Giaiaondine.  Abrazite  Ä-eisiofc,  Instit  Geol,  iü  198.  Aricite. 

Orthorhombie.  jA 7=93''  41'.  0  A  l-i=134°  35';  a:h:  or=l-oeU  :  1 : 
1-0146.  1-J  A  l-l,  top,  =89°  10',  7  A  1-*=124°  42',  v.  Lang,  l'orma  re- 
eembling  Square  octahedrons,  but  iiiade  up  of  tlie  planes  /and  I-j;  often 
clustereü  into  mammillated  forms  with  a  druay  enrface.  Cleavage:  /, 
rather  perfect. 

H.=4'5.  G.=2-265.  ColorlesB  or  wbite,  blnish-white,  grayish,  reddish. 
Lüstre  spleitdent.  Transparent  to  translncent,  Optically  biaxial ;  optic- 
axial  plane  parallel  to  axie  a,  and  angle  verj  large,  v.  Lang ;  but  usually 
only  confuaed  appearances  in  polarizod  light,  Descl. 

sstlie 

Si  35-38  Äl  21-23  Ca  13-12  6  2-65  E  21-10— 100-18. 

Pyr.,  elc,^ — At  100°  C.  yielda  one-third  of  ita  water,  and  beoomes  opaque.  B.B.  wUtans,  in- 
tumesees  much,  and  melta  to  a  railky  glsas.     Baaily  diBsolvea  in  acids  and  gelatinizoB. 

Oba.— Oceurs  in  the  leuoitophyr,  a  ]eucitia  lava,  of  tha  region  of  Mt  Albano,  south-east  of 
Rome,  at  Capo  dl  Boto,  and  elaewhere,  aaaociated  with  pjroiene,  magneäto,  mellilite,  phillipsite, 
wollastonile,  ete. ;  also,  according  to  Kencgott,  on  the  Gorner  glaoier,  near  Z^no&tc,  in  cavitiea  in 
a  coacBe,  granulär,  reddish-brown  garnet-rodc,  with  epidote,  oaldte,  bhlorite,  and  gantliit« ;  also 
in  the  Tai  di  Noto,  Sidly,  according  to  Seacchi,  in  white  mammiUary  conerelioQa,  fibcous  wiUiin, 

The  name  Zeagonils  is  from.  fiw,  S  cook,  and  bj-uhu,  iarreii,  and  was  the  flrst  name  of  the  specieB. 
Leonhard  subatitutcd  the  deaeribor'a  name,  which  it  hBs  sint«  held. 

Ton  Eobell  and  Mar%nac  have  analjaed  crjstala  from  the  locality  at  Capo  di  Boye  with  a  result 
very  different  from  tlie  above ;  and  it  ia  aupposed  that  the  erystala  taken  for  the  aiialyses  were  a 
miiture  of  giamondile  and  phillipaite.  The  cryatala  were,  however,  received  from  tlie  Italian  min- 
eralogist  Medici-Bpada,  Credner  eismined  a  part  of  the  same  lot  of  orj-atala,  and  haa  deaoiibed 
and  flgured  them  in  tJie  Jahch.  Mia  1847,  p.  669 ;  and  the  flgurea  haye  the  twin  forma  (crneiform 
to  octflhedral)  and  Striae  of  phillipsite.  He  describes  othera  ttiat  are  roiinded  ootahedral,  with 
rough  edgea  wilhout  the  strite — the  tnie  gismondite,  according  to  most  authora — but  adds  that 
even-fäoed  ootahedrons  gradual«  imperceptibly  into  the  rough,  and  Ihat  all  appear  to  be  one  3pe- 
oies.  He  couaequently  makes  all  the  crjstals  orthorhorabio,  and  oloaeLy  related  to  phillipsite. 
Bat  Y.  Lang  has  ahowu  that  the  crystala  are  not  twins,  and  have  the  above  angles  (Phil.  Mag., 
IV.  ixriü  B05). 

Von  Eobell  (in  the  Gel  Anz.  München,  18S9)  deacribed  the  crystals  aa  tetragonal,  mentioned  the 
twins,  and  pnblialied  the  following  analysjs.  He  also  placea  the  species  verj  near  philhpsite,  and 
in  hi8  Geschichte  der  Min.  (p.  487)  he  even  queries  the  identity  of  itie  two.  Marigaac  also 
made  the  otyatala  totragonal  octahedrona,  with  the  angles  of  basal  edges  9S°  30',  and  of  pyram- 
idal 118°  31.  Analyaea:  1,  t.  EobeU  (L  c.  and  J.  pr,  Ch,,  ivüL  lOS);  3,  Marignao  (Ann,  Oh., 
Phya^  III.  siT.  41,  1845): 

Si  *1  Ca  6  ß 

1.  42-60        25-50        7-50  6'80        n-ee=100-0ß  Kobell. 

2.  43  64         24-39         6-92         10-35         16  05=^lt)0-35  Marignao. 

■r  the  Beeond  1 ;  3 ;  6 :  .^i-     Theae  analysea  are 
le  ieagonüs,  aa  if  a  third  mmeral  eiiated  at  Capo  di  Bore  distinct 
lite.    But  V.  Kobell  holda  that  liis  resulta  give  the  true  compoBi- 
in  of  gismondite.    L.  Gmelin,  moro  than  40  years  ago,  mado  a  ehemical  eiammation  that  led 
nim  to  refer  ^amondite  to  phillipsite.    Marigaac  regardod  the  luineral  analyzed  by  him  (anal.  2) 
as  tnie  phillipsite. 

Centain  pale  bluish  octahedral  oryatala  fVom  Teauyius,  affording,  according  to  Phillips,  the 
terminal  angle  122°  B8',  have  been  called  «eagoniie,  wbioh  Hauamann  refera  to  zireon  (Handb., 
iL  .791). 
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HSmtOUS    SILICATES. 


373,  OABPHOLITE.    Karpliolith  Wem.,  Letztes  Min.Syst.,  10,  43,  IBIT. 

Orthorliombic.  In  radiated  and  stellated  tafts,  and  groups  of  acicular 
cryetals.  Rhombie  prisms  of  111°  37',  and  68°  38',  Kenngott,  with  lateral 
edges  trancated. 

H.=5— 5-5.  G.=3-935,  Breithaupt;  2-9365,  Stromeyer.  Lustre  silky, 
gliatening.    Oolor  pure  atraw-yellow  to  wax-yellow,   Opac[iie.   "Very  brittle. 

Comp, — 0.  ratio  for  p,  äi  fi=l  :  1  :  4^,  if  tlie  basea  are  sH  seaquiexyd,  aa  made  hy  v.  Hauer ; 
giying  tlie  formuln  (Äl,  jSn,  Pe)'  Si'+3  Ö.  Änaljaea :  1,  Stroraeyer  (üatersuck,  410);  2,  Stein- 
mann  (Sehw.  J.,  sst.  413)  ;  3,  T.  Hauer : 


28-61         19-16 
26-47  18-33 

19-74         20-V6 


JO-IS        1-47=93-79  Sliomeyer, 
11-36        =99-96  8t«inmaiHu 

10-19    P  1-74=100-28  Hauer. 


Pyr.,  eto. — In  tlie  dosod  tube  gives  -water,  -mhieh  reacta  »cid  and  attaoka  th©  glt 
E.B.  awellB  up  and  fuaea  at  3'S  to  a  brewn  glass.  With  tte  fiuxes  givea  reactioiis  fc 
acdiron.    Not  decompoaed  by  muriatic  acid.     Decompoaed  on  fiiaion  witli  alkaline  carbonates, 

Obs.— Occurs  in  minute  dJTergent  tufta,  diapoaed  on  granite,  along  wiüi  fiuor  and  quartz,  in  the 
tin  minea  of  Sehlackenwald.    It  was  nemed  by  "Werner  in  allusion  to  its  color,  froiu  «äpf  av,  6iraw. 

Von  Kobell  suggeata  that  the  minerEl  is  aJtered  marceline  (Gieachiolile  Min,,  611). 


III.  SUBSILICATES. 

374.  AIiLOPHAKB.  Allophan  Stromeyer,  Gel.  Anz.  Gott.,  1251,  1816.  Riemannit  BreiCh., 
Hoffm.  Min.,  W.  b,  182,  1S17.  Elbuyarit  Sack,  Sehw-.  J.,  liv.  110,  1833  (annoimced,  uot 
uauied),  Jalirb.  Min.,  26,  1834  (mentloned,  not  deeciibed). 

Amorphou9.  In  incniBtationB,  nsually  thin,  with  a  mammillary  Biir- 
face,  and  hyalite-like ;  sometimeB  stalactitic.  Occasionally  alrnost  pulveru- 
lent, 

H.=3.  G!-.=1'85— 1-89.  Luatre  vitreons  to  BubreBinous;  bright  and 
waxy  internally.  Color  pale  sky-blue,  sometimeB  OTeenisli  to  deep  green, 
brown,  yellow,  or  colorlesB.  Streak  uncolored.  TranBluceut.  IVactiire 
imperfeetly  conehoidal  and  &hining,  to  eartby.     Very  brifctle. 


Comp.— 0.  ratio  for  Sl,  Sl,  fi,  mi 

Analysea:  1,  Stromeyer  (Unters., 
Ch.  Phys.,  slii.  260);  4,  Biinaen  {Pi 
A.  B.  Northooto  (PbiL  Mag.,  IV".  süi 
Jackson  (ib.,  lii.  119): 


Gräfential 

21-92 

32-20 

Gersbach 

24-11 

Pirmy,  France 

39-68 

Erieadorf,  Elkuy. 

2105 

30-31 

BeauVEis 

21-90 

29-20 

H.  Ohariton,  ywh. 

20-60 

31-34 

19-68 

87-30 

17-00 

39-09 

17-05 

32-88 

22-66 

38-77 

Tennessee 

41-0 

Btly=3  :2  r  6  (or  6);  Sl  gi  +  eSor  äl  §i+6  S. 
308)  i  2,  "Walchner  (Schw.  J.,  slix.  154) ;  3,  GuiHetnin  (Ann, 
■gg.,  TTTJ.  5.?);  6,  Berthier  (Ann.  d.  M.,  III.  ix.  498);  6-9, 
.  338);  10,  Smiman,  Jr.  (Am.  J.  Sei.,  II.  vü.  411);  11,  C.  T. 

Sl         Ca        S 

0-73  41-30,Öu,C3-06,gypB,0-52,Pe'fi'0-27  =  99-88S 

B6  75,  Cu2-83=I00-9a  "Walchner. 

35-74,   "    0  95=99-83  Guillemin. 

40-23,  S'e  2-74,  Ca  ö  2-39,  %  Ö  2-06  Eun. 

44-20,  clay  4-7=100  Berthior. 

1-92  42-91,  i'e  0-31,  ö  2-73=99-71  Horthcoto. 
1-S6  39-19,  S'6  0-11,  Ö  a-44=99-e8  Northcote. 
1-60  40-92,  i-e  fr.  01-49=100  Iforthcote; 
1  -34  40-31,  J»e  6-69,  ö  l-82=9999  Northeote. 
35-24,  %  2-83=99-49  Silliman. 

0-5     31-7,  %  0-3=99-2  C.  T.  Jaokaon. 
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420  OXTGEIT   COMPOtlNDS. 

The  coloring:  matter  of  tbe  blue  variety  ia  due  to  tra 
and  that  of  the  yellowiah  and  brown  to  iron.  AJlophi 
malely  with.  parc  of  tte  gibbeite  of  that  looalitj  (Smimaii), 

Pyr.,  etc.— Tields  miicli  water  in  tho  doaod  tube.  B.B,  crumblos,  but  ie  infusiblo.  GiTes  a 
blue  color  with  cobalt  Solution.    Gelatiniaos  with  muriatie  aeid. 

Obs. — Allopbane  ia  r^arded  as  a  resiilt  of  the  docompositiDii  of  some  alnminous  Silicate 
(feldapar,  etc.);  and  it  ölten  oi;ciu«  incrneting  flssures  or  caTlties  in  minea,  espeoially  tbose  of 
copper  and  limonite,  and  oTsn  in  heäs  of  coal.  It  Unes  oaTitiea  in  a  kind  of  marl  at  G-räfentbal, 
near  Saatfeld  in  Thuringia,  where  it  was  fitat  otisermi,  in  1809,  bj  Itiemann,  and  hence  lias 
been  called  riemamniie.  Foiind  also  at  Scbnaeberg  in  Sasony ;  at  Gersbadh  in  the  Schwatzwald ; 
Fetrow  in  Moravia,  in  a  bed  of  timonite;  Chotina  in  Bohemia,  at  a  copper  mine  in  alam  slate  ;  at 
FrieBdorf,  near  Bonn,  in  lignite  (the  elhayariie,  of  a  browmah  or  honey-yellow  cobr,  witb.  G.= 
r6);  ¥i8Ö  '"n  Balgium,  in  tbe  oarbonifarouB  limestone;  at  the  Cbeaay  coppei"  mine,  near  Lyons, 
France ;  in  the  chalk  of  Beauvais,  France,  preaenting  a  honey-yellow  color ;  at  New  Chaclton, 
near  "Woolwich,  in  Kent,  England,  in  old  chaji-plts,  of  amber-yellow,  mby-red,  and  nearly  opaque 
wMte  colora.  In  the  United  Statea  it  occiu'b  in  a  mine  of  limonite,  with  gibbsite,  at  Bichmond, 
Mass.,  forming  a  hyaline  cruat,  scaly  or  compact  in  atrueturo,  and  brittle ;  at  Hie  Bristol  Gopper 
Mine,  Ct.;  at  Morgantown,  Berks  Co.,  Pa.;  at  tbe  FriedensyiHo  ziue  minea,  Pa.;  in  the  oopper 
mine  of  Polk  Co.,  Tenn. 

Named  trora  öÄXos,  olher,  and  ^ni'nu,  to  ßjjpfor,  in  alluaion  to  its  ohacge  of  appearance  under  the 
blowpipe. 

A  yellowiBh-whito  eartby  minerai  frora  Kornwestheiro,  between  Stuttgart  and  ladwidsbui^, 
with  G.=l-194  and  a'098,  consiata  of  aEophane  and  aluminite  in  eombination,  and  has  been  called 
Kiesel-aiuniMle  iSäiceous  ahmimte)  by  Groningen  and  OppcL  In  one  of  their  anal.vses  they 
obtaiued  (Jf&reab.  1852,  892,  ftom  Würtemb.  Kat.  Jahreshefte,  1851,  ISS)  Si  13-06,  S  6-04,  M 
42'S9,  ^.  89-32=100-01. 

A.  OAROiATHDra  F.  L.  Somtenschdn  (ZS.  G.  Ges^  t.  233,  and  J.  pr.  Ch.,  Is.  268,  1853).  Ämor- 
phous,  with  a  mammülary  aurfaea,  and  approaohing  allophane  in  the  ratio  of  Si  lo  äl,  but  con- 
tains  less  water.     H.=2'5;  G.=:1'516;  eolor  honey- to  wino-yeHow ]  subtranslncent. 

Analysis  by  Sonnenaohein  gave : 

äi  29-62        Sl  41-35        fi  15-10        0  1-33        H  0-74        0  5-96=100. 

Heated  it  afibrda  water,  which  ia  neutral  in 
the  oolor  dackena,  and  a  blact  shining  niass 
the  organic  ingcedients  present. 

FroEi  the  coal-bed  of  the  Köui^n-Loniaa  Mine,  at  Zabrze,  in  Upper  Sileaia. 

375.  OOLLYHITB.  Das  man  dort  Salpeter  nannte  (fr.  Schemnjtz)  Freieskiea,  Lempe's  Kag-^ 
X.  99,  nS3.  Natürliche  Alaunerde  (fr.  Schemnita)  v.  Mchid,  Min.,  ITO,  1794;  Zlapj:,  Eeiti., 
i.  251,  1195.     Kollyrit  Sarst.,  Tab.,  30,  13,  1800. 

A  elay-like  mineral,  white,  with  a  glimmeriiig  lustre,  greasy  feel,  and 
adhering  to  the  tongue.     G.=2— 2-15.     H.=l— 2. 

Comp. — Sl'  £ 

alumina  48-03.  v  .  ,         .  

47B);  8,  Keraten  (8chw.  J.,  Iii.  24);  4,  J.  H.  and  &.  Gladatono  (Phil  Mag.,  IT.  i 

Si  äl               S 

1.  Schemnita            14-0  45-0  42'O=101  Elhiproth. 

2.  Ezquerra             15*0  44-5  405=100  Berthier. 

3.  Sasony                  23-3  428  34-l  =  100-8  Kerstea 

■1.  HOTe  14-*9  41-44  36-39,  Ca  ü'89,  C  0-79=100  Gladatone. 

In  other  spedmeua  Gladstone  (1.  o.)  obtained  from  8  to  3  p.  c  of  silica,  indicating  a  varyir^ 
Proportion  of  hydrate  of  alumina. 

Pyr.,  etc. — Tields  water.  B.B.  inftiaible.  Gives  a  blue  coJor  when  heated  with  cobalt  aolu- 
tion.    Qelatinizea  with  uitric  aoid.    Doea  not  fall  to  piecea  in  water,  or  increaae  in  weight. 

Obs. — From  Ezquerra  in  the  Pyrenees ;  near  Sehemuita,  Hungary  ;  near  TVesaenfels,  Saiony ; 
at  Hovo,  near  Br^hton,  England,  in  fissnres  in  the  upper  chalk,  of  a  pure  white  oolor  and  very 

j  the  ■' 
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HTDE0U8   SILICATES,   ZEOLITE  SEOTJON. 


1.  23-40        66--10        0-44        ir.        21-13,  Fe,  M 

2.  23-53        53-00        1-76      0'88       20-06=99-25 


The  analysea  correapond  to  tlie  formula  ■&!'  §i'+8  fl=Silioa  24-39,  alumma  54-23,  It  21-38. 
The  diUnite  ie  Öie  gangue  of  the  diaapore  of  Scüemiütz,  at  a  place  oalled  Dilln.  Dr.  J.  L.  Smith 
obtained  a  very  different  result  for  a  aimilar  material  from  the  aame  Schemnita  locality,  aa  given 
imder  PHOLimiTE  (q.  v.);  and  Lt  is  piobable  that  dilMLte  is  a  mixture  of  dlaspoie  and  l^lmite  or 
pholerite. 

3*76.  SCHRÖTTBRITE.    OpalicAllophan  Schrötler,  Baiimg.  Ztg.,  iv.  145,  IBS1.    Schrötterit 
Ghek^,  Gnindr.,  5S6,  1839.    Opal  AUophaae. 

Rescmljles  allophane ;  sometimes  like  gum  in  appearance. 

H.=3— S'ö.  G,=1'95— 2'05.  Color  pale  emerald-  to  leek-green, green- 
isli-white,  yellowisb,  or  at  times  spotted  with  brown.  Translucent  to  neai-ly 
ti'ansparent. 

Comp.— 0,  latio  for  S,  Si,  S=4  : 1 :  5 ;  Sl'Si'+SOfl:;  eqniTal6DttoS[Sl8i  +  Bä:]+6[^ifi'], 
or  3  of  allophane  and  5  ef  ^bbaite.  AnsJjaea ;  1,  2,  Sohrötter  {J.  pr.  Oh.,  si.  880) ;  3,  J.  W. 
Maüet  (Am.  J.  Bei,,  IL  sxri,  79) : 

Si        Äi        Pe        fl       Öa       Cn       fi 

1.  Stycia  11-95     4G-3f)     2-95     86-20     1-30     0-25     0-18=99-73  Schrötter. 

2.  "  n-!)3     4S-28     2-66     Sö-50     1  03     0-25     0-48=98-14  SchrÜtter. 

3.  Alabama      (f )  10-53    46-48 41  -09,  2u  0-77,  je,  SIg  (f.,  ß  0-8O=99-67  Mallet 

Pyr^  etc. — B.B.  aots  like  aEophane,  but  bums  white.     Decompeaed  by  acida. 

Obs, — From  Dollinger  moniitain,  near  Freienatein,  fa  Stjria,  in  ueata  botweeu  olay-slate  and 
granulär  limeatone ;  in  Comwall ;  at  the  Falls  of  Little  River,  ou  the  Sand  Mtc,  Oherokae  Co., 
Alabama,  as  an  incruatation  OTer  half  an  inch  tMck  and  partlj  Btalaotitio,  reflembling  gum  arabic 
wllen  btoken,  having  H.=3-5,  and  G-.=1'974. 

376A.  SoAKBEOiTE  Vemon  (Phil,  Mag.,  II.  v.  178,  1829)  is  a  white  clayej  subatanoe,  aEied  to 
sehrötterite  in  eomposition.  It  is  without  lustre,  highly  aäiesiva  to  moist  aurfacea,  and  may  be 
polished  by  tbe  nail;  H.=2-0;  G-.=V485?  Coraposiüon,  acoording  to  an  imperfeot  analysia  by 
Teruon  (1.  c),  Si  10-50,  äl  42-50,  Pe  0-25,  ll  46-75.  In  a  second,  equally  imperfoot,  he  obtained 
Öi  7-90,  äl  42-75,  a  48-65,  Pe  O-80=lÜO.  Dooa  not  fall  to  piecea  in  water,  but  inereasaa  in 
weight.  It  flils  tho  Teininga  of  a  aandatone,  whioli  is  much  marked  with  osyd  of  irou,  or  of  its 
Eoptaria,  an  the  coaat  of  Scarborough,  Yorkshire,  England. 


II.   ZEOLITE   SECTION". 

AEEANGEMBNT    OF    THB    SPECIES. 

L  MESOTTPE  GROUP.  Anieoroetric;  angle /A/near  90°;  deavage  paraMel to 7.  Crystalliis 
tjons  often  acloular,  or  long  flbroua  ajid  radiating  j  thomaonite  aomatimes  in  Short  nearly  re( 
tangular  forma,  with  flat  Bummits,  and  aometlmes  foliated,  but  with  a  leaa  pearlj  and  laor 
glasay  enrface  than  in  stübite. 

fe   H  Si  a  ßS  Si   fi 

377.  Thomsonite  1    3    4    aj  11^  {töa+iS'tt),Sl,2Bi,2ia 

37a  Natkolub  13    6    2  1    H    -J  (1)       S^a,  äl,  3  Si,  2  Ö 
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ß    K    §i    fl  fifi  8i   fi 

S7B.  SOOLBOITB                 13    6     3            1     IJ    KS)  Ca,Sl,SSi,3a 

380.  EllaMTB                     13     6     3              1     ]|     J  (j)  (|Ca+J  Je),  äl,3Si,3fl: 

3SI.  MbSOlitb                     18     6     3              I     II    f  (S)  (|  Öa  +  J  Sa),  äi,  3  Si,  3  3 

II.  LEVYNITB    GROUF.    Hezagonal.    ÄAfl-106°,  nearly. 

S83.  Letynite                    13     6     4              1     1^     1  Ö)  (Öa,Sa,£),äI,3g;,4ft 

Tn.  AKAICITE  GßODP.    Isometric,   or  eise  orthorhombio  with  JAJ=120°.     0.   ratio  fot 
K,  E  Si=  1   3    *<,  or  l :  3 :  9.    Never  flbrona  or  adcolar. 

38^    An\I.CITH                    13     8     2              12       1  iJa,Sl,4gi,2]![ 

384   EüDNOPHlTE              13     8    2            t     2      i  Sa,äl,4Si,2Ä 

88B   FiOTisiTE                13    9     9            1     SJ  3^  (iÖa+iS"a),äI,4^  §i,9S 

IT.  CHABAZITB  &EODP.      Hex8goual,  or  eise  orthorhombic  witt  J"A  J=laO°.   0.  ratio  for 

R,  K,  si^l    3    8  or  1:  3:9.    Nover  flbroua  oradoular.  Fot  poarly  folmted. 

386  ChaSazitb                13     8     6            1     2     H  (f  t!a+i(Sa,  t)),  äl,4Si,6S 

387  GMBLiKirB                   13     8     6              1     2     H  (4Ca+J(:fia,K:)),Äl,4Si,  öH 

388  HBascHBLiTB            13     8     5            1    2     li  (|]^a+iß),äl,4Si,  Sil 

V   PHILLIPfelTE  GßOUP.     Orthorhombic ;  /A/near  90°.  Oftea  in  cy^uolform  twina ;  never 
b-broua  or  aucular     Not  pearlj  foliated, 

%i9   Phillipsith              13    8    5            1     2     li  (jCa+iS),Äl,4Si,5ll 


890.  Harmotomb  1     3  10    5  1     2i  IJ  (J-)        Ba,Sl,5Si,5fi 

VII.  HYPOSTILBITE  GROUP.    Like  the  mesotypes  in  adcular  and  flbrous  crystaffizaöona  and 
absence  of  poariy  cleaTago.     0.  ratio  for  St,  H,  Si=l :  3 :  9. 

3S1.  HTPOSTitBlrB  13    9     6  1    2i  H  (i)        (fÖa  +  fSa},Äl,  4^81+60 


394.  Hbdlandiib  1    3 

395.  BREwETEnirs  1    3 

396.  HORDSSISE  1      3 

Appendix.SS'J.  SiOAKHE.  398. 


1     3     lj(ä)  Öa,Sl,e§i,6Ö: 

1     3     Ii(§)  (iOa+tSa),Sl,6§i,5fi 

1     3     liö)  Öa,Sl,6§i,5S 

1     3     li(^)  (JSr+iSa),ä]TGä>>ßfl 

1   4i  H  (1 0a4- j  m),  AI,  9  si,  6  a 
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osit  ou  But  il  las  beeil  observed  (p. 
!lq1  cliBTdCters,   as  in  tlia   Feldspar 

he  proporCioa  of  sUica  aad  itlkali  bolds 
looked  for,  amoug  the  varied  groups 

water  preaent  baa  produced  the  wida 
e  ihst  tbis  water  ia  in  part,  M  leaat, 
ns  of  Un!ai]icateB  and  SisillcBtea.  Ia 
aä  fonuulas  added  to  oorrespoad  witli 


In  the  precedlng  taWe  the  ta 

tllcm  into  formulaa.    Ttie  re    m  ce  to 

tlioi^ht,  to  imply  reaemblaücs  'ia               m         i 

3it4)  that  inatcad  of  unity  alli             m  an 

group,  Ihere  is  the  utmost  dir     tf    A 

thiough  Uie  feldspars ;  but  a  u!     le 

liere  brouglit  togetliec  iinder  am 

dtrergence  &om  tlie  feldspars    an 

baaio,     Tliia  being  ao,  tiiey  m  oi  w 

the  following  table  they  are  ai  au^ed  se 

this  referenee  of  them. 

The  spedea  of  tha  Mesotype  and  Levynite  groinpa  aj 
silica  enougli  for  the  biailicata  type.  Thomaonite  haa 
3  r  4=1  : 1,  or  thai  of  a  true  Unisilioale ;  end  natrolite,  if  the  water  be  basio,  is  also  uniailioate. 
Further,  the  dose  isomorphisoa  of  the  sereral  speoiea  of  tlia  Meaotjpe  group  renders  it  probable 
that  they  are  sirnüar  cbeniica%,  and  ttierefoie  aü  uniailioate. 

The  speciea  of  the  remaining  groupa  bave  sUica  sooi^h  for  Biailicates,  and  are  so  arrangied  in 
tlie  folloTving  table.  Yet  thoae  of  the  groupa  3  to  5  have  water  euoi^h  for  Unisilioates,  if  tiiia 
water  be  mainly  basic  Tbna  chabazite  and  gmelimte  have  a  uniailioate  ratio,  if  two-tbirds  of  l^e 
waler  is  basio  |  and  herschelite  aad  philEpsite,  if  fout-flftha.  But  the  fadlity  wilii  whieh.  part  of 
the  water  lu  tliese  speoiea  esoapes  ia  evidence  that  b  conslderable  part  of  it,  at  leasl,  is  uot  basic 
ChataiJte  loaea  over  t  p.  e.  of  woter,  ot  mors  tlian  a  third,  by  simple  expoHure  to  dir  air.  For 
othec  similar  faots,  aee  imder  the  apeeiea  beyond.  It  ia,  tberefore,  not  at  all  probable  tliat  onough 
water  is  basjo  to  make  the  speeies  uuisilioate.  In  the  preaedlng  table,  Üie  fraotion  writteu  after 
tlie  oolumn  of  S  indicates  the  proportion  of  water  whieh  is  made  basic  Jn  the  formulas  whioh 
here  foUow; 


UNISILICATE. 


(i{SÖa  +  iSa)=  +  äÄl)'gi 
(+(jft+iifa)»  +  iSl)^Si" 
(iaS+^0a)'4-4äI/gi'  +  fi 

a(äii+iOa+ite)=+iäi)"Si'+a 


1  e,  I  (i  (i  ea+iNaO+4ßA!).+liaq 

|e,|ÖaH5  +  i-ea)  +  ^ÖAl),+iaq 

K|e,[H(iH5  +  i(6a,Naa))+ißil)ä  + 

iaq 


2.  Lavyiute        a(ja+itCa,Sa,6))'  +  tSl)'§i=  +  2ll  Slie,  |Ö{ä  H,+J(Es,  B))  +  *  ^Al)i4 


1,  BISILICATB. 


3.  Analräte  (iS^a=+äSl)Si=+lifl: 

EudtiopMte  (iJJa=+f.Sl)Si'+liä: 

PauJB.'ate  {l-S+J(Ca,Sa)f+|-Sl)Sl»+na 

i.  Chabazite  (i(äöa+iS^E)'+äSl)Sp+14Ä 

Gmelinite  (iö0a+iSa)'+fÄl)äi»+4äfi 

Herschelite  (i(äSa+i]ä:)'+4Sl)gi=+.S|a 

5.  Phülipsite  (iCjCa+Jjlij'+lSljgi'+Sfa 

6.  Hannotome  (5(^fi:+iBa)»+|äl)Si'+2|]I 
1.  Uypiiatmi 


Si6ie,ä(ilTa,  +  J^Al)  +  *acL 
Sie|ieaj(iNaj  +  4ÖAl)+iaii 
Si  0 1  e4  (^  H,  +  J  (ea,  Na,})  + 1- AI}  +  B  aq 
Siejea||tt(6a,H'a,)+lflAl)+Haq 
SiÖI  6,  J  (iöGa+SN3,)+f  ÖAl)  +  liaq 
Si©|e,||a(äKa,+iK0+4flAlj  +  liaq 
Siöie,j{iaGa+iK,)+iÖAl)+liS 
Si6|öaia(JH=  +  4Ba)+J;?Al)+faq 
(Kia+J(Öa,Sa))=-t-iSl)SLH8fS    SiejO,  l|(i(iH,+^(öa,  iJ-as))+l?Al)  + 

nn 

StUbite  (t(jB+JCa)=  +  iXl)Si'  +  aÖ:  &iG|6,|(i(ä-Hi+jea)+i^Al)+Saq 
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Episüliiite      {i(flt+J(öa,Sa)]'+iÄl)gi'+]ia   Si©|es[(i(iH=+ißiÄ=)+iMl)+iaq 
Heulaiidite      {KjS  +  iÖa)'  +  iÄl}SJ'  +  HB:  ee||e,||(J(i-H,4-iea)+i(JAl)+iaq 

BrewateritB     (i(jfi:+iCBii,Sr))'+iÄl)gi'+iia  BOJ  6a  lKi(äHä+i(Ba,Sr))+J-ßAa)+ 

9.  Mordeaito       ößfi+i(Öa,:&a))'  +  iSl)gi= +ifi   Sie||#s  l.(J(tn.+i(ea,lTa,))+i  ÖAa)  + 

im 

Tha  tetm  zaolite  was  flrst  used  by  Cronatedt  in  ItSS  {Transaciiona  of  the  Swediali  Afaäeniy, 
yoL  iviii.),  ftjr  oertain  minerals  that  fuaed  witli  rnueh.  iatameseenca ;  tlie  ward  beiag  dtrived  from 
<Sw,  io  boü,  and  ^iflo?,  «tone.  Before  the  oloae  of  tiie  ceEtutyfive  subdiTiaionB  hadbeea  reeogniaed 
by  Wemer  and  the  mineralogists  of  Ms  soliool;  (1)  Mehlzeoliih  (mealy  aeolite);  (2)  FUsTiger 
zaoUlk  or  .JKseiKSOÜffi.  (Sbroua  Eeolita) ;  tlieae  two  eoireaponi^tig  to  the  mote  modern  mesotyps 
(or  uatroUte.  seoledte,  meaolite,  aad  thomBonite) ;  (3)  Sh-oMiger  zeoUSi  oc  Sirahisealiih  (radiatsA 
aeolita),  now  aülbite ;  (4)  Blatiriger  zeolith  or  Btällerzeolith  (foliated  Eeolite),  uow  henlandite  and 
apophylllte ;  (5)  WÄJJeteeoJiJA  (oubic  aeolite),  now  ohabazjte  and  aiialcite.  Moreover,  XreMMfein, 
latör  caHed  harmotome,  and  Frehttäe  wäre  rogardod  aa  dtstinct  speäea ;  and  ao  also  La}iie  Laniiii, 
whloh  had  Tjeen  ranked  with  the  aeolitea  by  Wallerius. 

In  laoi  Haüy  gave  theoaaie  oC  Mesolype,  or  2eoiUe  proper,  tothe  varietiBS  iudlaaed  under  the 
flrat  two  of  the  above  BubdivisioQs,  togather  with  apophylUte ;  and  toofc  a  aeoond  baaltward  Btep, 
wbioli  he  ne^er  retraced,  in  unitiug  those  of  the  thiid  and  fourth  in  one  speciea  uoder  the  name 
of  BliWi^    At  the  same  time  he  rightly  removed  AnaMme  from  the  oM  Oubk  sealiie. 

Ift  1803  mairoliie  was  separated  from  ineaotjpe  by  KJaptotb,  aud  henee  his  name  should  staod 
for  the  apedea  so  deaignaied.  In  ]813  Sarleeäe,  and  in  1816  MesoUls,  were  separated  by  Eueha 
and  Gehlen ;  and  in  1820  Thomsomle  by  Brooko,  Haiiy's  name  mesotjpe  ia  at  preseut  restricfed, 
or  should  ba,  to  a  generic  use  to  include  the  gtoup  of  zoohtea,  ttb.,  natrolite,  seoleröte,  mesolite. 
and  the  related  spocios. 


377.  THOMSONITE.  Mesotype  pt.  M.,  Tr.,  1301.  ThomBonife  (fr.  Scotland)  ßraofe,  Ann. 
Phil.,  svL  193,  1820.  Comptonite  (fr.  Somma)  Brciusfer,  Bd.  PhiL  J.,  iv.  131,  1321.  Mesole 
Bens.,  Ed.  Phil  J^  viL  6,  1822.  Triploklas  BreUh.,  Char,,  1833,  Chalilite  T.  Thmison,  Min,, 
i.  324,  ISSe.  Sooideiite  S.  D.  Thomson,  PhiL  Mag.,  III.  iviL  408,  1840.  Ozarkite  (fr.  Arkan- 
sas) SÄep.,  Am.  J.  Siä.,n.ii.251,  1848.  KarphoBtübit  r.  TFoit,  Vult  Gest.,  272,  1853.  I'aröe- 
lite(=Mesole)fleiM;ft  PhU,  Mag.,  IV".  liiL  SO,  1857,  xv.  38,  1858. 

Orthorhombic.     /a  7=90°  iO';-OA  1-1=144°  9' :  a;l:  0=0-7235  : 1 ; 
1-0117.      Obsei-ved  planes,   ae  in   the    annexed   figure,  with  also  a  vciy 
low  niacrodome,  nearly  coincident  with  0,  havina  the 
^"^  Bnmmit  angle  177°  35, ■Naumann.     0  A  24=125°,  tAaI 

=134°  40.  Cleavage:  «-*  easily  obtained;  *■*  less  so; 
0  in  traces.  Twins  :  erucitbrm,  having  the  vertical 
axis  in  common,  and  *-l  of  one  part  eoineident  with 
i-l  of  tlie  other ;  one  of  the  pair  of  prismatie  planea  in 
eaeh  hroader  thaa  the  other.  Also  columnar,  stmcture 
radiated ;  in  i'adiated  spherical  eoncretions ;  aleo  amor- 
phoHS  and  compact. 

_H.=5— 5-5.  ^  G.=2-S— 2-4:  S-85— 3-38,  fr.  Seeberg, 
Zippe ;  2-357,  fr.  Hanenstein,  Ilanim.  Vitreons,  more  or 
lesspearly.  Snow-white:  impurevarietiesbrown.  Streak iincolored.  Ti'ans- 
parent — translucent.  Iractare  nneven.  Brittle.  Pyroelectric.  Doable 
refraetion  wcak ;  optie-axial  plane  parallel  to  0 ;  bisectrix  positive,  normal 
to  M ;  divergenee  82° — 83J°  for  red  rays,  from  Dumbartoti ;  Descl. 
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Var. — 1.  OrdiiMm'y.  (a)  In  regulär  erjatals,  usually  more  or  less  rectangalar  in  outline,  (S) 
In  slender  prisois,  often  Teaioular  to  ladiated.  (c)  Radiated  fibcoua.  (d)  Splierieal  coucrBtions, 
consiatiog  of  radiated  fibres  or  slender  crjstals.  (e)  MaaalTe,  granulär  to  impalpable,  and  wMle 
to  rod<lis5.-brown. 

2.  Musök  {Bb/i-oeliie  of  Heddle),  the  original  from  Faröe,  occutb  in  Bpherical  concretiooa,  con- 
sisüng  of  iMneliar  radiated  incHviduals,  pearly  in  deaTaee.  Tbe  component  oryatala  gave 
Heddla,  for  a  vertical  prism,  127°  20',  whioh  is  wiüiin  8'  of  the  cocresponding  angle  in  tbomson- 
itc ;  anä  DeBcIoizeani  regarJs  the  two  üa  optically  identicaL  It  ooonrs  with.  meaolito  and  apo- 
phyUite,  and  probably  owes  ita  alight  eicesB  of  ailica  to  mixtnre  with  the  formor  of  these  minerala, 
or  eise  with  free  ailica.     Mesole  was  loi^  sine©  refarreö  to  thomsonite  by  Haidinger. 

Samlerile  R.  D,  Thomson,  from  Port  EqbIi,  Antrim,  ia  mesole  in  structnre.  It  haa,  Dr.  Thom- 
aon  olserres,  "  the  same  composition  aa  thomaonite,  with  only  (aceording  to  an  analyaia  by  B. 
D.  ThoniEOQ)  rather  lesa  alumiua,  and  6^  p.  c.  of  soda.    The  aoalysis  lias  not  lieen  published. 

3.  dtalüiu  Thomson,  is  a  compact  Tariety,  of  a  reddieh-brown  color,  from  the  Donegore  Mta, 
Antrim,  Thomson  deaciibed  il  In  Ma  Minerali^  (i.  324|  aa  hariug  &.=2-252,  and  aa  containing 
S  p.  0.  of  sesquioxyd  of  iron  (moat  improbable  with  so  low  sp.  gr.).  In  üio  Phil.  Mag.  Cor  1840 
(ivu.  403),  he  deaeribes  appaienüy  the  same  brown  "uncryatallized"  mineral  aa  having  G.— 2*29, 
with  "  the  Same  eonaütution  as  the  Eüpatriot  tOiomaonite,  aceording  to  an  anaJyaia  by  B.  D. 
Thomson  "—an  snalyeia  not  publiahed.  He  ^ves  the  looality,  Ballimony,  Antrim.  Von  Hauer 
analyaed  the  chalilite,  and  found  cooaiderable  magneaia  with  only  a  traoe  of  iron.  Grog  &  Lett- 
som  obeerve  (Uio.,  teO)  ths.t  the  sctmleriie  gradua1;as  iato  the  compact  cbalilite.  In  f  iew  of  tbe 
facta,  it  oan  hardly  be  doubted  that  it  is  impure  thomsonite. 

oäü-kUe  ie  a  maaaive  thomaonite,  as  shown  by  Smith  and  Bniah,  either  gr^iular  or  compact) 
and  of  a  white  color,  with  Gr.=2-24. 

Comp.— 0.  ratio  for  fi,fi,8i,S=l  :  3  :  4  ;  3^;  corresponding  to  2Si,äl,(S-Ca+ä-Na),3iH= 
Silica  3Ö'9,  alnmina  3r6,  lime  12'9,  aoda  4'8,  water  13'8  =  i00.  Anaiyaea:  1,  Berzelius  {jahreab., 
ii.  96);  2,  Rammelaberg  (J.  pr.  Oh.,  lii.  S49);  3,  Reteiua  (Jahreab.,  iy.  Liii);  4,  Zippe  (Verb, 
C  s   Mu     B  hm  »     836  ;  6,  6,  Rammelaberg  (Po^.,  sW.  288);  7,  Melly  fBib.  Univ.,  N. 

h.  IT  9  )  3  Ramm  sb  (J.  pr.  Oh.,  lis.  348);  9,  10,  Smith  &  Bruah  (Am.  J.  SoL,  II.  zvi. 
60        1         Wa        hu    n     ''uik.  Gest.,  212,  277): 


9 

äl 

6t, 

'Sa        £ 

n 

K            k 

8    0 

30-70 

13-54 

4-äS      

13-10  =  100-17  Berzelius. 

1   m 

8    9 

31-62 

i2-eo 

4-62      

13-40=100-20  ßammelsberg. 

F 

8    0 

30-05 

10-58 

13-40,  S^o  0-5=101-84  Seiaiua 

h    g   an  p 

8    5 

32-00 

11-96 

.6-53      

ll-50=l00-24  Zippe. 

30-84 

13-43 

3-86     0-S4 

13-10=100-49  Eammelabarg. 

8   7 

31-92 

11-96 

4-54 

12-81  =  100  Earam.     G.=2-37. 

Eb  gen 

00 

12-60 

0-25      

12-24=99-16  Melly. 

Unn     m 

31-3B 

1-27 

8-03      

13-30=99-48  Eainm.    6.=2-857. 

Oza    de 

6  85 

29-43 

13-9B 

3-91      

13-80,  ffe  1-56=99-48  S.aB. 

3    08 

31-13' 

13-97 

3-72     

13-80=99-70  Smith  Ä  Bruah. 

GmJiosUibif 

9  28 

29-60 

12-38 

4-09     0-38 

13-23,  MgO-13,  Pb  1-49=1ü0-48  ^ 

Cydpca    I. 

6 

31-45 

13-33 

B-30     1-00 

The  following  ore  analjaea  of  Mesok:  1,  Berzelius  (Jahreab.,  Mi.  147);  2,  3,  Hiainger  (ib.,  v. 
217,  ü.  214);  4,  Tbomaon  (Bd.  N.  Phil.  J..  xviL  186);  6-7,  Heddle  (1.  c);  8,  v.  Kobell  (J.  pr. 
Ch    sCTÜJ.  1S5)    9  HowlBd-W.PbiLJ.,  IL  Tili.  207,  1858);  10,  O.  C.  Marsh  (priv.  coatrib.) : 


1   Fire 

42-60 

2800 

11-43 

5-63 

12-70=100-36  Berzelius, 

2    Anniklef 

42-17 

27-00 

9-00 

10-19 

ll-79=10n-15  Hiainger. 

41-52 

26-80 

8-07 

10-80 

11-79=98-99  Hisiüger. 

4  Bomiay 

42-70 

27-50 

7-81 

7-00 

14-71  =  89-62  Thomson. 

5    borr 

41-32 

28-44 

11-64 

6-77 

13-26=100-33  Heddle. 

t,   PLrtree 

41-20 

30-00 

11-40 

4-38 

13-20=100-18  Heddle. 

7   Uig 

29-30 

9-82 

5-33 

12-40=100-02  Heddle. 

8   Icehüd 

41  OO 

E1-S6 

10-73 

4 -50 

12-ll  =  10O-00  Kobell.     1 

9   B  ot  i  mdy 

41-26 

11-71 

6-29 

12-73  =  100-69  How. 

10   C  Blomilon 

41-64 

30-52 

9-21 

4-95 

13-11,  £  0-44=99-87  Ma 
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Dr.  Thomson  foaud  for  Ms  chaMiie  {1.  c),  Si  86-56,  Sl  26-20,  Pe  9-S3,  Öa  10-28,  Sa  3-72,  fi 
]6-il6=101-10,  ToE  Hauer  obtained  (Jatrb.  G.  Bolcha.,  1853)  Si  S8-66,  äl  31-71,  Pe  tr.,  Mg  6-88, 
Ca  IS-OI,  B:i4-S2. 

The  Hanenstein  mineral  (furmerly  called  mesoliie  of  Haiiensfein)  occura  mixed  witli  natrolite, 
imii  üiia  accounts  for  the  rwulta  of  BVeisamuth's  analyais  (Soliw.  J.,  sxt.  425),  wMch  diffe» 
widelj  ftom  Raramelsberg's  laterreaults  (anal.  3). 

Pjrr.,  eto. — The  Mitte^ebirge  mmeral  chaages  but  sligMly  in  moist  or  diy  air,  acootding  to 
Damour ;  after  two  houra  at  'J80°  0.  it  loses  6-i  p.  c,  and  Tery  slowly  rsgains  the  water  loat  ia 
the  open  air,  the  lose  lieing  reduced  to  1-5  p,  e.  after  forty  houra.  At  a  red  heat  the  loss  is  13-3 
p.  c,  and  the  mineral  beoomeH  fuaed  to  a  white  enameL  B.B.  fuses  wich  intumesceace  at  2  to  a 
white  enamel.    GelatiaizeB  wilji  muriatic  seid. 

Obs. — Ponnd  in  eavities  in  lava  and  otlier  ignsoua  rocks ;  and  also  in  Bome  toetamorphic  rooks, 
with  elaolite. 

Thomsouite  occurn  near  Kilpatrick,  itnd  at  Kilmälcolm  and  Fort  Glasgow,  Scotland,  in  amjgda- 
loid ;  iu  the  lavas  of  8omnia  (compbmite) ;  In  basalt  at  the  Pflasterkaute  in  Saze  Weimar ;  at  See- 
berg and  elsewhere  in  Bohemia,  in  the  oavities  of  clinkstone;  in  the  Oytüopean  islanda,  Sicily, 
wil£  aoaldla  and phiUipsilö ;  inFaröe;  in  phonolite  at  Hanenstein;  in  Hungacy,  near  Sohem- 
□ilz ;  the  [Fyrol,  at  Theiss ;  at  Monzoni,  E^sa ;  in  atraw-yellow  neediea  (ciwphosiUbiie)  at  the  Beru- 
flord, Icefand,  G.=2-36ä. 

Long,  Blender,  prismatio  eryatalJizations,  of  a  grayish-white  color,  are  ohtainod  at  Petor'a  Point, 
Nova  Seotia,  where  it  is  asaoriated  with  apophyllito,  mesotype,  laumontite,  and  otlier  trap  min- 
erals;  äbrous  radiatad  and  amorplioua  (osi^lcile)  at  Magnet  Oove,  in  the  Ozark  Mts.,  Arkansas,  in 
CBvitles  in.  elseolite  (from  the  alteratioa  of  whiidi  it  has  apparently  resulted),  with  sIeader  priama 
of  apatite. 

Mesole  ia  from  the  cave  of  Nalsöe,  ialand  of  Faröe ;  Disco  I.,  Greenland ;  Annaklaf,  Sweden ;  a 
few  miles  west  of  0,  Romidoa,  Eay  ofFundy,  near  the  smaU  villaga  of  Jt.  George. 

On  twin  cryatals,  sea  K  Quthe,  14th  Jahresb.  Ges.  Hannover,  Jahrb.  Min.  ISßS,  ä73. 

PiCBOTHOusOHiTB  MenegMm  <&  Becki  (Am.  J.  Sei.,  II.  xiy.  63,  1852).  Lika  thomsonite  iü 
form,  and  near  it  in  composition.  The  aoda  is  rcplacad  by  nagueaia,  and  possibly  aa  a  result  of 
alteration.  Oocurs  in  radiated  masses,  laminated  in  Btraoture,  and  cleaving  with  equal  ease 
parullel  to  two  sides  of  a  rectangular  priam;,  H.=5;  G.=2-ä'i8;  luslie  pearly;  whitai  trans- 
parent in  amall  fragments ;  very  fragilo. 

Coup.-(Ca,  i/Lg)'  äi+24  M  8i+4iÖ,  BechL  Analysia :  Si  40-36,  Äl  31-25,  Mg  6-26,  Ca  10-99, 
Ha,  £  0-29,  S  lH-IS—SS-ai.  B.B.  fusea  to  a  white  enamel,  with  intamesoence.  Diasolvea  in  oold 
aiäda  and  gelatiniaes.  Oocurs  with  caporcianite  in  the  gahbro  roaso  of  Tnacady.  The  name, 
from  nn(iö4,  ftjite-,  and  thomsonite,  alludes  I0  the  magnesia  preaent. 


378.  NATROLITE.  Zeolit  pt.,  Zeolites  orystallisatua,  priBmatious,  capülaris  (fr.  G-ustafaherg), 
Oronsi,  Min-,  102,  1T58;  Z.  alhus  fibrosus,  napiUaris,  etc.  (fr.  Iceland  and  Gustafsb.},  v.  Born, 
lithoph.,  46,  1772;  de  Liste,  Criat,  1772,  1783.  Mehl-Zeolith,  Fasr^er-Z.,  Wem..,  Ueb.  Cronst, 
243,  1180;  Faserzeolith,  H"adelzeolith,  Wem.  Mealy  Zeolite,  Pibroua  ZeoEte,  Needlo  Zeolite. 
Zeolite,  Mesotjpe,  pt.,  H.,  Tr.,  iü.  1801.  Natrolitii  (Ö-.  Högaii)  Klapr.,  H.  Schrift  TSai.  Gea. 
Fr.  Berlin,  iv,  243,  1803,  Beitr.,  y.  44,  1810.  Hogauit  StUi.,  Schrift,  ib.,  395.  Natroüte  H., 
Oours  de  Min-,  1804,  Lucas  TabL,  L  338,  1806.    Katron-Mesotype.     Soda-Moaotypo. 

Krokalith  (Oroealile)  (fi-.  Pelyataa)  Estrter,  Min.,  ü,  pt.  2,  559,  1797.  Bergmannit  (fr.  Frieder- 
iekavärn)  Schamoeher,  Verz.  dan.  Foss.,  46,  1801.  Sprenstein  TPörn.,  1811,  Hoffm,  Min.,  iL  bi 
303,  1812.  Kadiolith  lämarlt,  Hunefeld,  Sehw.  J.,  Iü.  361,  1828.  Brevicit  (fr.  Brevig-)  P. 
Siröm,  Jahresb-,  siv.  1884.  lehuntite  Tlurmson,  MinT  i.  338,  1836.  Eiscn-Hatrolith  C.  Serge~ 
mann,  Po^.,  Ixxdv.  491,  1851 ;  Iron-Natrolite.  Savite  JforaegAwH',  Am.  J.  Sei.,  II.  siv.  64, 1852. 
Galaktit  Said.,  Kenng.  Ber.  Ak.  Wien,  jdi,  290,  1854,  xvi.  157,  1866.  Fargite  Beddle,  PhiL 
Mag,,  IV.  xüL  50,  1857.    Palteo-Hatrolith  Sckeerer,  Pogg.,  orilL  416,  1859, 

Orthorhombie.  7a  7=91",  0  A  l-i=144°  23' ;  a:i:  e=0-35825  :  1  : 
1'0176,  Obsen'ed  planes:  prismatic,  I,  i-i;  octahedral,  1,  1-^  {x),  3-s 
(between  1  and  i-t).  7a  «-1=134°  30',  1  A  1,  ov.  ic,=li3°  20',  adj.= 
142°  40',  Ja  1=116°  40',  x  A  iB=146''  28',  1  A  3-3=153"  30'.  Orjstala 
uaually  elender,  often  aeicalar  ;  frequently  interlacing,  divergent,  or  stel- 
late.     Also  fibrons,  radiating,  massire,  granulär,  or  compact. 
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HYDEOTJa   SILJCATEa,    ZEOLITE   SECTION. 

H.=S-5-5.  G.=-2-17— 2-25 ;  2-349,  Bergen  Hill, 
Brush.  Lustre  vitreous,  Bometimes  inelining  to  pearly, 
Gspeeially  in  ilbroua  varieties.  Color  white,  or  colorless ; 
also  grajish,  yeHowish,  reddish  to  red.  Streak  uncolored. 
Transparent — ^translncent.  Double  refraetion  weak ;  op- 
tic-axial  plane  i4 ;  hisectrix  positive,  parallel  to  odge 
///;  axial  divergence  94° — 96°,  red  rays,  for  Auvergne 
crjstals ;  95"  12'  for  brevicite  ;  üescL 

Comp. — 0.  ratio  foc  tl,  S,  äi,  i=l  ;  3  :  6  :  2^  corresponding  to  3  Si, 
Sl,  ffa,  2a=Silioa  4Ta,  alumina  37-0,  3oda  16-3,  water  B-S  =  100. 

Var. — 1.   Ordiitwy.     Commonly  eitliBr  (a)  in  groupa  oE  slecder  oolorleaa 
prisms,  often  adcular,  with  /A7=91°,  Haid.,  91°  SB',  G.  Rosa,  and  1  ai  = 
14S°  20',  Haid,  144°  40',  G.  E^  143°  33',  PhUlipa ;  or  (6)  infiliroiiB  divergent 
or  radiated  maases,  Titreous  ia  inatre,  or  bat  sligMly  pearly  (theaa  radiated  forma  often  resem- 
ble  thosB  oi  tliomsonite  and  peotolite) ;  often  also  (c)  solid  amygdvileB,  uaually  radiated  fibrovis, 
and  somewhat  silky  in  lustre  within ;  and  (d)  rarely  eompaet  masslTe. 

Qalaciile  i8  ordlnary  natrolite,  ocourring  in  coloclsaa  acicular  cryatalllaationa  in  aoullierii  Scot 
lond,  jnstitufod  BB  a  apades  on  an  erroneoua  analyaia.  Ihrgile  is  a  red  natrolite  from  Glen  Fai^ 
(anal,  24),  eoatainlng,  like  galactite,  about  4  p.  e.  of  lltae. 

Jiärgmmmile  (t=  spreaslem,  brei)iciU,  raiMolite,  paiteo-Tiab-oUie)  la  natrolite  from  the  zircon-ayenito 
of  aoutliem  Horway,  aear  Brev^,  on  the  Laogesaadfiord,  ocourring  llbroua,  massive,  and  in  long 
prismatio  crystaUinationa,  and  frora  white  to  red  in  color.  JA  1—91",  ä.  Kose ;  90°  54',  Kenn- 
gott; and  1  A  1  =  143°  B5',  G.  Eoae,  143°  28',  Kenngott;  and  1  A  1,  aide,  =142°  49',  Kenng.  The 
reddish  varieliea  are  inipnre  ftom  misture  with  diaaeminatod  diaapora,  as  shown  by  Soheerer,  and 
1  enee  thu  v  r  tions  from  natrolite  in  compositioo.  The  radiolite  is  in  radiated  masses,  and  com- 
p  t  flhroua  nodu  ea  o  a  grayiah  color,  frora  Bokefiotd,  liaving  G.=2'278— 2'a86.  These  rainet- 
als  loaa  t  from  the  alterat  on  of  ehsohte,  oancrinite,  and  oligoclase,  according  to  Blum  and  Sre- 

inn  &  B  aaoi.  The  plauea  3-3  oocnr  on  breylcite  {G.  Eose).  OromUie,  ftom  the  Ural,  ia  a  red 
aeol  te     dent  cal  with  the  bergmannite  of  Laurvig ;  occura  in  amall  amygdules,  and  ia  fibroua 

Sa  (  flxxirä  ng  to  S=llas  olyatallographio  and  other  obaervationa  (N,  Cimento,  1353),  ia  noth- 
ng  but  uatro  to  oo  rr  ng  in  slender  oolorleaa  priama  of  tho  aame  ai^lea.  .  Sella  found  I  Al= 
Jl  ,  Ia  ^=116  36 ,  i  A  i  macrT  =  143°  10'.  It  oomea  from  a  Serpentine  rbok  at  Mt.  Caporcä- 
ano,  Itaiy,  and  speeimena  are  ordinarily  not  pure  from  Serpentine.  Meneghini  states  that  H." 
3'5  and  6.=B'45.    See  for  composition  below. 

2.  Iron^nairoWe  tSisennatroliIli  Bsi-gm.)  ia  a  dark  groen  opaque  variety,  either  cryatalline  or 
araorphous,  in  whidi  a  fourtii  of  the  alnmina  ia  replaced  by  aeaqmoxyd  of  irou  (anai  30);  it  has 
H,=5;  G.=2-353.    Oceurs  with  the  Brevig  brevicite. 

Analyaea:  1,  Kl^irotli  (Eeitr.,  t.  44) ;  2,  Fuchs  (Schw.  J.,  viü.  368,  iviii.  B);  3,  Riegel  (Jhrb. 
Pharm.,  liii.) ;  4,  6,  ffucha  (L  c.) ;  6,  Thomaon  (Min.,  L  817);  7,  ¥.  KobeU  (J.  pr.  Gh.,  liii,  7);  B,  0.  G. 
GmeUn  (Po^.,  IszxL  Sil);  9,  10,  Soheerer  (Pogg.,  Ist.  216);   11,  Sieveking,  12,  ~  ' 
CTÜL  433);   13,  Soheerer  (Pogg.,  Ist.  276);  14,  Soud^  (Po^.,  miiL  112);  lo,  lo,  n-t 
Boao'a  Min.  Syat,  1352.  96);  17,  Miehaelson  ((Efv.  Ak.  Stockholm,  1863,   505);  18,  HL 
(Kenng.  Uebera.,  1858,  72);  19,  Vatonne  (Ann.  d.  M.,  Y.  lü.  634);  30,  t.  Hauer  (Ber.  Ali 
xii.  290);  21-27,  Heddle  (Phil  Mag.,  IT.  zL  272);  28,  Bruah  (Am.  J,  Sei.,  li.  ixsi.  BÖ 
C.  A.  Joy  (Ann.  Lyc.  N,  T.,  TÜi.  122} ;  30,  0.  Bei^emann  (L  c) ;  31,  E.  D.  Thomaon  (Thi 
Min,,  i.  33B);  32-34,0.  0.  Marah  (priv.  eontrib.) : 


(Pogg., 
irte  (G. 


Sl       fe 


Ca       Sa 


a 


Högau 

43'00 

24-25 

1-75 



1650 

S-00-99-50  Klaproth. 

47-21 

25-60 

1-85 

16-12 

8-88=i]9-16  Fuchs. 

48-05 

2B-80 

15-75 

9-00  =  100-70  aiegeL 

Anvergno,  cryst. 

47-76 

25-88 

16-21 

9-31=99-16  S-uchs. 

Tyrol,yiiro«s 

48-63 

24-82 

0-2X 

15-69 

—    9-60=93-95  Fuchs. 

Antrira,  erysi. 

47-56 

26-42 

0-58 

1-4» 

14-93 

10-44=101-33  Thomaon. 

Greenland,  massive 

46-94 

27-00 

1-80 

1470 

9-60=100-04  KobelL 

Laurvig,  JVälroKte 

48-68 

26-37 

16-00 

0-35    9-55=100-95  Gmehn. 

47-97 

26-66 

0-73 

0-68 

14-07 

(r.       9-77=99-88  Seheerer. 

"            luMe 

48-13 

0-22 

14-23 

ir.     10-48=100-7  Soheerer. 

Brevig,  Jergm,,  lohile 

47-16 

26-13 

0-53 

0-53 

IS-BO 

9-47=99-42  Sieyeking. 

"         "         red 

44-50 

80-05 

0  98 

0-83 

13-52 

9-9s=99-ai  Scheeror. 
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ei 

äl 

Pe 

Ca 

Sa 

fi 

fl 

IS 

EaäioMle 

48-38 

26-42 

0-24 

0-44 

18-87 

1-54 

9-43=100-3  IScheerer. 

14 

Breyig,  Brevidte 

43-83 

28-39 

10-33 

9-63,  ilg  0-äl=99'Bl  8. 

IG 

48-32 

26-24 

ir. 

15-97 

9-47^100-00  Körte. 

16 

48-50 

26-05 

19-19 

9-29=100-33  Körte. 

n 

47-13 

0-63 

2-22 

13-37 

0-40 

10-24=100-65  MiGhaelsoa 

18 

Fassa,  tri 

48-34 

27-43 



3-60 

9-00 



10-30,  Mg  0-40,  tygr,  fi 
0-90=99-97  Hlaaiweta 

19 

Algeria 

46-50 

26-30 

0-73 

1100=99-7S  Tatonne. 

20 

Bialiopt.,  Galadüe 

46-99 

2B-84 



4-36 

9-68 

0-45 

1Ü-S6,  H  (100°)  0-49= 

99-37  Hauer. 

9-56=99-78  Heddle. 

21 

"               "       m 

47-30 

26-60 



0-16 

15-86 



22 

"       rk. 

41-76 

27-20 

093 

14-28 

9-56=99-72HeddIe. 

23 

Gleofia^,       " 

48-24 

27-00 

0-82 

14-82 

9-34=100-12  Heddle. 

24 

.'       reä. 

47-84 

27-11 

431 

11-30 

10-24=100-B1  Heddle. 

S6 

Campsie  H.,  " 

47-32 

37-36 

2-63 

1S-!15 

10-39=101-05  Heddle. 

28 

KUpatriok,    " 

48-03 

26-26 

O'se 

2-31 

13-98 

9-72,  Sig  0-40=100-66  H, 

27 

DambartoD,  " 

46-96 

26-91 

13-83 

9-50=&9-96  Hodäle. 

28. 

Bergen  Hill 

47-31 

26-77 

0-41 

15-44 

0-35 

9-84=100-13  Brush. 

29 

Hew  York 

47-04 

26-78 

14-56 

10-99=99-35  Joy. 
9-37,  Fe  2-40,  Sin  0-65 

80 

Iro^rNatrdlite 

7-49 

. _ 



81 

Lehunüie 

47-33 

24-00 



1-52 

13-20 



13-60=99-65  Thomson. 

32 

Twö  lalacdB,  K  S. 

46-34 

27-19 

0-24 

14-S9 

1-50 

9-19=100-4S  Marsh. 

8S 

0.  BlomidoE,  M.  a. 

45-74 

28-38 

0-27 

1-16 

10-U=99-89Mara]i. 

34 

Bergen  Hill 

48-43 

26-96 



o-4a 

13-09 

1-06 

9-7 1=99-14  Marsh, 

explamB  Ihe  diso  epau   es  In  other 
Na  10  5     £  1    3  fl  6   7=1)0  67. 


Soheeter  haa  ahown  (P(^e-,  oviii,  4!6)  that  tho  be  g 
reddish  eölor,  eontain  4  to  7  p,  c.  of  diaspoce  (a  und  co 
anal.  1 2  eontained  6§-  p.  c. ;  and,  allowing  for  this,  tl 
Fe  0-60,  Ca  0-88,  Sa  14-42,  Ü  9-61=99-81.     This  i 

Sovile afforded BooM  (L  c.)  0i 49-17,  Sl  1966,  flg  : 
Sella  suggesta  that  the  magnesia  may  oome  from  the  a,  o     t  a  b  rp  nnnö 

Pyr^  etc. — The  Aurei^iie  natrolile  uadeigoes,  according  to  Damour,  no  loss  in  driel  ait.  At 
240°  0.  it  losea  nearly  all  ita  -nater  and  becomea  milkj  and  opaque ;  and  if  afterward  exposed  to 
ÜI6  free  sir,  it  regains  all  it  had  loat,  fuceptir^  ita  tranaparency  and  flrm  texture ;  if  again  heated, 
it  loseB  ita  -water  at  about  90°  C.  In  the  cloaed  tube  whitens  and  becomea  opacjuB.  B.B.  fuaes  quietly 
at  2  to  a  eolorleaa  glass.  Fusible  in  the  flame  of  an  ordinary  Stearine  or  war  eandle.  Gs '  " 
-witb  Ecida. 

Obs. — Occurs  in  caviliea  in  amygdaloidal  trap,  basalt,  and  otiier  igneous  rocka ;  and  ac 
in  sesms  in  granite,  giieiss,  and  syenite.  It  ia  foimd  in  the  ffraasteiii  of  Aussig  and  Teplita  in 
Bohemia ;  in  fino  crystals  at  Puy  de  Marman  and  Puy  de  la  Piquette  ia  Auvergno ;  at  Alpstein, 
Bear  Sontta  in  Hesse ;  Monte  Saldo,  Tyrol ;  Fassathal,  Tyrol ;  Kapnik  in  Hungary ;  Dellya  in 
Algeria ;  HÖgau  in  Wiirtemberg  (the  FaaerzBolith  W.),  in  yallowish  radiated  maases ;  etc.  In 
red  anijgdules  (crooalite)  in  am^daloid  of  Irelaud,  Scotland,  and  the  Tyrol ;  the  aoiygdaloid  of 
Bishoptown  (galactite),  adouJar  crystala,  several  inches  long ;  at  Q-len  Fai^  in  Fifeahire ;  in  Dum- 
bartOQShire;  in  Benfrewahire ;  at  Glenarminthe  eounty  of  Antrim;  atPortßuah;  and  at  Ma- 
gee  Island,  uear  Lame,  Irelaud. 

In  North  America,  natrolile  occurs  in  the  trap  of  Nova  Scotia,  at  Gates'  mountaiD,  Cape  d'Or, 
ßwan'a  Creek,  Cape  Blomidon,  Two  lalanda ;  at  Bergen  Hill,  N.  .T. ;  Eparingly  at  ehester,  Ct. ;  at 
Oopper  Falls,  Lake  Superior,  in  crystala,  sometimea  on  native  copper ;  also  on  New  York  laland. 

Named  Mesotype  by  Haily,  from  (ifmx,  miiMfe,  and  rüm«,  iype,  beoanao  the  form  of  the  eryatd — 
in  his  View  a  sqiiare  prism— was  biterme^ate  between  the  forma  of  stilbite  and  analoite,  Sa- 
froiäe,  of  KLaproth,  is  from  natraii,  soda ;  it  alludea  to  the  presence  of  aoda,  whence  also  the  name 
si>da-mesoiy2>e,  in  contrast  with  scoSedto,  or  üme-m^soiype.  Schumacher's  name  bergmimnile,  after 
Bergmann,  dates  from  the  same  year  (1801)  with  Haüy's  memiype. 

ÄÜ.. — Occurs  altered  fo  prehnite.    Iron-natrolite  ia  proba,bly  an  altered  variety. 


379.  SOOLBCITE.  Bkolezit  GAlm.  &.  Fudis,  Schw.  J.,  TÜi.  361,  1813.  Mesotype  pf. 
Fibrous  ZcolilB  pt,  Lime-Mesotype.  Poonahlite  Brooke,  Phil.  Mag.,  s.  110,  1831.  Punahlit 
Germ. 
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ZEOLITE   SKCTIOH.  429 

Monoclinic.     C=8&°  6',  jA  1^91°  36',  0  A  1-*=161°  10^';  ti:h:  c= 
0-3485  :  1  :  1'0283.     Observed  planes  :  0 ;  prismatic,  I, 
Vi,  i-i  (oiiiy  as  eomposition-face),  *-2 ;   liemidome,  1-i ; 
hemioctahedral,  1,  -1,  3.     1  A  1=144"  40',  -1  A  -1=144°    ^^„„-f'T'v-. 

20', /A  1=116°  27',  /A -1=143°  28',  aA  1=107°  40', 
i-\  A  -1=107°  56'.  Cryetala  long  or  short  prisms,  or 
acicular,  rarely  well  terminated,  and  always  Compound. 


f 


Twins  :  composition-face  iri  (orthod^ ;  etriEe  on  *-i  meet- 
ing  along  a  verticat  line  in  an  angle  of  24°  to  36°,  the 
lines  coavemng  downward  on  the  implanted  crjBtals. 
ClcaTage :  Jnearly  perfect.  Also  in  nodules  or  mi^sive ; 
fibrous  and  i-adiated. 

H.=5— 5*5.  G.=3'16— 2'4.  Lustre  vitreous,  or  ailky 
wlien  fibrons.  Transparent  to  Bubtranslneent,  Pyroelectric,  fcbe  free  end 
of  the  crystals  the  antilogue  pole,  Donble  refraction  weat ;  optie-axial 
plane  normal  to  i-\ ;  divergenee  53°  41',  for  the  red  i'ajs ;  bisectrix  nega- 
tive, parallel  to  i-\ ;  plane  of  the  axis  of  the  red  rays  and  their  biseetrix 
inclined  about  17°  8'  to  i4,  and  93°  3'  to  1-*. 

Var. — a.  In  acicular  crystala.  S.  Pibroua,  radiated,  c,  MasaiTe.  /a  7=91°  22',  Phillips  and 
DbhoI.;  91°  35',  G.  Rose.  iA  1=116°  34',  Descl.;  l\T  10',  Phillips.  1  A  1  =  144°  40',  Eose  and 
Deael. ;  144°  15',  Rose.  Poomüiiüe  of  Brooks,  fVom  Poonah,  Hindoatan,  has  the  angle  -Ta  J=91° 
49',  Eenngott 

Comp.— 0.  ratto  for  E,  E,  Si,  S=l  :  3:  6:  3;  corresponding  to  3  Si,  Sl,  Ca,  S  H=Silioa  45-8, 
alumina  26-2,  lime  14'3,  water  13-1  =  100.  Analyses;  1-3,  Pui^  S  Geilen  (Schw.  J.,  lyiii  IB); 
4,  GuJlleiDiG(Aaii.d,  M.,  Ä  8);  5,  Riegel  (J.  pr.  Chem.,  xl.  317);  6,  Gibba  (Pog^.,  Im.  565);  7, 
Gülieh  (PoRg.,  lii.  318);  B,  Domeyko  (Ann.  d, "M.,  IV.  ix.  3);  Ö,  SooU  {Ed.  PhU.  J.,  lüi.  377);  10, 
.T.  "W.  Taylor  (Am.  J.  Srä.,  II.  jtvüi.  410) ;  11,  P.  Collier  jpriv.  conWib.) ;  Vi,  Gnielin  (P<^.,  slix. 
538): 

Si         31         Ca       Sa        fi 


Iceland 

48-93 

35-99 

10-44 



13-90=99-25  i'uchs  &  Gehlen. 

Faroe,  cryd. 

25-88 

13-62  — 10003  Fnohs  &.  Gehlen 

?.i3.Sa,filr<m$ 

46-75 

24-8  3 

13-64=98-80  Piicha  &  Gehlen. 

Auyergne 

49-0 

26-5 

9-0  =99-8  öuillemiD. 

Niederkirohen 

48-16 

23-50 

14-50 

.18-50=99-96  RiegeL 

IcBland 

46-73 

35-90 

13-tl 

13-67=100  Gibbs. 

46-76 

38-33 

13-84=100-6  Gülicfi. 

Ohfli 

46-3 

36-9 

13-4 

14-0=100-6  Domeyko. 

MuU,  Scotland 

46-31 

37-00 

18-45 

J3-78=100-44acotb. 

E.  Indios 

46-87 

25-33 

18-80 

0-45 

13-46.  6  013  =  100-03  Taylor. 

Ghanta 

45-30 

35-S6 

13-97 

o-n 

14-28,  fi:0-30=100-070oUier. 

FooaahUte 

45-13 

30-44 

10-20 

0-66 

13-39,  £i)-.=9e-81GnieUD. 

,  etc. — Acoordin 

;  to  Daniour,  Iceland  oolumnar  masses  lost  nothing  in  dried  a 

nntil  the  heat  applied  eiceeded  100°  C. ;  at  800°  it  liad  lost  5  p.  c,  whi<^  it  regained  in  moisC 
Mi;  at  a  duU  red  heat  the  losa  was  12  p.  o.,  andit  waano  longer  hygrosoopic;  ata  bright  red  it 
lost  13'9  p.  0.,  and  beoame  after  intumeseence  a  white  enamal.  B.B.  sometimea  curls  up  like  a 
worm  (whenee  the  name  from  n  u»i|f  a  uaim  which  givP?  scdecite  and  not  scolesite  or  scofeüjte); 
othor  yariofes  intumesee  but  al^htly  andaUfuse  at  2 — 2  3  io  a  white  blebby  enamel.  Qelati- 
niaea  with  aeids  lika  nBtroIite. 

Obs,— Occara  in  the  Bemfiord,  Iceland,  where  the  uyatals  orten  eioeed  two  inches  in  lecgth, 
and  are  oceaaionally  a  qnarter  of  an  moh  thick  It  has  also  heen  met  wiöl  in  amygdaloid  at 
Staffa;  m  the  lalo  of  Mull;  in  Skje  at  Talisker  near  Eisenach  m  Säxony;  near  the  Vietsoh 
Glacier,  Talma;  near  Poonah,  in  the  Vandiyah  mountima,  Hmdoatan,  in  Greenland;  at  Pargas, 
Finland ;  in  Anvergne ;  the  valley  of  Cachapual,  In  Chili. 

R.  Hermann  atates  (J.  pr.  Ch.,  luii  2b)  that  he  took  a  white  amorphous  plastic  maas  frora  a 
erovioe  in  the  oolnmoar  baaalt  of  Stolpen,  Saiony,  and  put  it  asray  üi  a  bos ;  and  that  arter  a  long 
linie,  on  opening  the  böi,  he  found  theie,  not  the  amorphous  mass,  bat  a  groiip  of  white  aclculai- 
crystals,  which  bad  all  the  aspect  of  acolecite. 


«B,  Google 


430  OZTGEN   COMPOUNDS. 

380.  Ellaöitb  ä  MrämsUold  (Beskrifh-,  etc.,  15B,  1855).  Regarded  by  EammBlaberg  aa  a 
ferriferovs  natrolite  Occura  in  yeÜow,  browniah,  or  reddiah-yellow  erystalline  massea  ;  nrystala 
eleavaHe  in  two  direotiona  with  the  mtersectiona  neat  90°  ;  opaque  to  Bubtranalucent;  pearlj  on 
a  olea-rage  Burface  Igelstrom  obtained  (Rarain.  Min.  Ch.,  860)  Si  il'IS,  Äl  2ö-20,  ¥e  G'BI,  öa 
8-72,  S  12'81=:101 03  which,  taking  Üie  iron  aa  protosyd,  as  the  excesa  auggesta,  girefl  the  O. 
ratio  1  :  3'1 ;  6'5  :  S,  or  1  ;  J  :  6  :  3,  and  täie  general  Constitution,  therefore,  of  natrolite.  B.B. 
forma  a  white  euaiaei 

381.  MBSOLITB.  Piiiihs&  Cöftfen,  Schw.  J^  viii.  353, ivjii.  18,  181B,  Meaotype  pi  Fibroua 
2feolifc  pl.  Melil-Zeolith  pt.  lime-and-Soda  MesDtjpa  AntrimolitB  rAoni.,  Mio.,  i,  326, 1836. 
ITarriDgtonite  Thom.,  Ed.  N.  PML  J.,  xvü.  186,  1834 

Ti-iclinie  ?  Descl, ;  bnt  nearlj  isomorplious  with  eeolecite,  and  similar  in 
aeicular  crystallizations.  I  h  7'=88°  to  88°  15',  and  91°  41'  to  92°  ;  ter- 
minal angles  of  pyramid  142°— 143°,  and  146°— 146°  10',  the  latter  between 
fa«es  of  the  two  united  halvea.  Cleavage :  I  and  I'  perfect.  Orystals  al- 
waya  twina  ;  plane  of  composition  ono  or  both  vertieal  diagonal  planes.  In 
more  or  leaa  aivergent  groups  or  tttfts,  ofteti  very  delicate ;  lateral  plai 
commonly  vortically  Striated.  Also  massive ;  iiodulcs  or  mas 
eilky  flbrous  or  columnar ;  often  bristled  with  capillary  crjstals  ;  eometimes 
consisting  of  interlaced  flbres;  rarelj  stalactitic,  radiated  fibroua  ■within; 
occasion^ly  eryptocrystaUine,  porcelain-like. 

H.=5.  Gr.=2'3— 3-4;  3'39,  Iceland.  Lustre  of  cryetale  vitreous;  of 
fibrous  massive  more  or  less  silky.  Oolor  white  or  colorleas,  grayish,  yel- 
lowieh.  Fragile.  Transparent-— translucent ;  opaqne,  when  amorphoas. 
Brittle,  but  tongh  when  cryptocrjetalline.  Optical  characters  differeut 
from  those  of  scäeeite,  and  compatible  only  with  a  triclinic  form,  Desel. 

Var. — Beaidea  (a)  the  ordinary  aeicular  and  capillary  cryatallizations,  iäiYerg;eiit  tufta  (lesa 
delicato  commonly  tlian  those  of  natrolite,  bnt  sometimea  downy),  and  flbrous  nodules  or  masaes, 
meaolite  occnra  (6)  in  fibroua  stalactitea,  with  tho  flhres  radiatlng  &om  the  centre — the  variety 
oalled  J-üWwfliifebyTliomsoa,  from  Antrira,  Ireland,  haTingH.=3'5— 4,  G.— 2-096;  alBo(c)amor. 
phous,  obalk-white,  lilte  an  almoad  in  lustre,  opaqne  and  tongb,  with  H.=B— 5'5,  and  G.=3-21, 
the  variely  named  Sajrriagktaite  by  Thomson,  also  from  Antrira;  6.=3'174,  Haughton.  Ac- 
cordingto  Kenngott,  the  prismaiie  Obres  of  the  antrimolite  have /a7^92°  13',  and  two  Tertioal 
edgea  are  bevelled  by  a  priam  of  150°  30'.    .  m  a,         v         j. 

Comp.— 0.  ratio  for  E,  H,  Si,  fi=l  :  3  :  6  :  3;  eorresponding  to  3  8i,3l,  {f  Ca-fJWa),  3H= 
SDica  45-6,  alnmina  26-0,  iime  9'B,  soda  5-2,  water  13-7  =  100.  AJislyses:  I,  Berzalius  [Jahresb., 
iii.  U7) ;  2-5,  Fuchs  &  Gehlen  (Sehw.  J,  ivüi.  1) ;  6,  Eaigel  (J.  pt.  Oh.,  xl.  317) ;  1,  Thomson 
(PML  Mag.,  1840):  8,  Breidenatein  {Ramm.  5th  SnppL,  16S) ;  9,  v.  Waltershausen  (Tulk.  Gest., 
261);  10,  Thomaon  (Min.,  i.  326);  10-15,  Heddle  (Phil.  Mag.,  IV.  lüi.  50,  148);  16,  17,  H.  How 
(Am.  J.  Sei,  II.  nyi  32);  18,  19,  Thomaon  Q.  a);  20,  T.  Hauer  (Bor.  Ak  Wien,  1854);  21, 
Haughton  (Phil  Mag.,  IV.  snii  22B) ;  22,  28,  O.  0.  Marah  (priv.  oontrib.) : 


Sl 


a.      "    ernst 

3.  Iceland,  jüroud 

4.  " 
6.  TjcA 

6.  NJedertirchen 

7.  Giant's  Cauaeway 

8.  Iceland 

9.  Berufiord,  Iceland 

10.  Anl/fimoUte 

11.  " 

13.  TaUsker,  Syka 

13.  Storr,  " 

14.  Kilmore,      " 

15.  Naalaöe,  Faröe 


i-40  I3'3O=I00'87  B 

1-47  12-25=100-20  Fuchs  &  GoMon. 

■79  12'31=99-60  Fachs  &  Gehlen. 

■-87  12-4l=100-13  Fuchs  k  Gehlen. 

i'20  13-36— 100-21  Fucha  k  Gehlen. 

■65     27-40       9-26     4-Sl  12-00^1O0-22  Riegel 

■88     26  36      7-64    420  ia-32,  Sig  3-46=I01-8( 

-J8     27-58       9-00     5-03  12-3r  *  " -'      


47 -00  26-13  9-35 

46-78  26-66  10-06 

47-46  25-35  10-04 

46-04  27-00  9-61 


48-41  26-5 

43-47  30-36  7-50 

45-98  36-18  1078 

46-71  26-62  9-08 

46-72  26-70  8-90 

46-26  36-48  1000 

46-80  26-46  0-08 


i,  £  0-31=100-03  Breidenstein, 


...  13-76,  Ko-41,  „„  .  _- 

lS-32,  K4-10,  teO-19, 

4-54  13-00=100-45Hüdi3lB. 

B-39  12'83=100-6S  Heddle. 

5-40  12-92=100-64  Heddle. 

4-9S  13-04=100-76  Heddle. 

5-14  12-28  =  99-76  Heddle. 
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16.  TSo\ti  Scotia 


S3.  S 


45-39 


■8S  12-2B=99-90  How. 

■63  11-42=10004  How. 

■85     ll^Ol     5^56  10^28,  i'e0-83=99-54TliomBon. 

"       "    "        58  10^28=99-85  ThomEou. 

■63    11'48    8-80  13'll=100-68  Hauer. 

■30     i2'lä     2-76  12'99,]ä:gfe-.,fio-63=10140H.  0.= 

13    6-09  ia-79,B:o-48=100-98  Marsh. 

56     5-28  12-71,  E:0-49=99-51  Marali. 


Pyr.,  oto. — Tields  water  in  the  eloaed  tuba.  B.B.  beeomes  opaque,  b^w^IIs  up  into  vcrmicular 
formB,  but  not  in  ao  marked  a  manner  as  Bcoledta,  fuaing  eaailj  to  a  blcbby  enamel  Gelati- 
niaea  "with  niijriatio  acid  iPiiohs]. 

Oba.— Oociira  in  amygdaloid  and  related  rodis.  The  fibroua  kinds,  eapeciallj  the  eoaiser,  ara 
usually  a  littla  lesa  amootlilj  or  naaüy  flbrous  than  ihoae  of  aatrohte.  On  Skye,  in  delieate  inter* 
koiiig  orystals  oallecl  raßon-ston«,  aud  io  feathery  tufta,  and  in  BoJid  masaea  eonsisting  of  radiating 
orjatala ;  in  duwny  tufta  and  other  forma  at  Naalaöe  oq  JParöe ;  also  with  ohftbaaite  ia  E%e ;  near 
Edinburgh  and  Kinroes,  and  at  Hartflold  Mosa,  in  Seotland;  in  Antrim,  at  the  Giant's  Oauseway, 
in  neienlar  cryatalÜEationB ;  also  at  Ballintoj  in  Antrim,  Btalaotltio  (antrimolite),  investing  yallow 
calcite,  or  ehahazite ;  in  Antrim,  in  veins  of  aniorplioua  mcBolite  (harringtoaite),  at  Portrush  and 
at  the  Skerriea ;  and  at  Magee  laland,  and  Agaew's  HUI,  5  m.  W.  of  Lame  ;  alao  at  oüier  looal- 
itiea,  as  etated  above. 

In  the  North  Mountain  of  King's  Connty,  and  Gatea'  Mountain,  of  Anuapolla  Co.,  M.  Scotia, 
witJi  faroGlite,  in  masaea,  somotimea  largo  ^one  reported  as  lai^e  aa  a  man'a  head),  usually  withiu 
fine  fibroua,  radiated,  aud  aomewhat  plumoae ;  also  at  Cape  Blomidon. 

382.  LBVYNITE.    Levyne  Breader,  Bd.  J.  Soi.,  ii  332,  1825.    Mesolin  Berz,,  Ed,  Phil.  J., 


Ehombobedral.  _S  A  _ff==106°  3';  0  A  Ji=lSQ°  1' ;  ffi=:0-83583.  Ob- 
Berved  planes,  as  in  the  annexed  figure,  with  also 
-3;  -2A-2,  term.  edge,  =19°  29',  ~2a2-=135'' 
14',  ÖA  3=109"  3',  6»A3=11T°  33'.  Cleavage: 
-2,  indistinet.  Twina :  composition-l'ace  0,  aa  in 
chabaaite.  Ciystala  often  striated ;  often  in  druses, 
Double  refraction  strong  ;  axia  negative. 

H.=4— 4'5.     Q-. =2-09— 2-16.    Lustre  YitreoBS. 
ColorlesB,  white,  grayish,  greenish,  rcddiah,  yello-wiah.     Transparent   to 
tranalucent. 

Var. — LeyjTiile  oecnts  in  orystals,  ■usuaUy  taliular,  and  preaenting  the  plane  0,  a  plane  not 
knowD  in  oryatala  of  chabazite.  It  difi'era  from  chal>az!te  also  in  cleavage.  The  originu.  crystala 
were  from  Dalsnypen,  Facöe.  Mesolin  is  a  white  granulär  material  from  Farüe,  whioh  may  be 
ehabaalte ;  it  fills  smaB  oayities  in  aoiygdaloid. 

Comp.— 0.  ratio  for  ß,  S,  Si,S=l :  3  ;  6  ;  4  from  Daniour's  analyaes;  correspondicg  to  3  §], 
Sl,  (Öa,N'a,£),  411.  Berzelius'a  analyses,  whiehare  auapectedto  have  been  made  on  a  mixture  of 
chabasate  and  levynite  (aee  Greg  &  Lettaom,  119),  giye  ttie  ratio  of  chabazito,  1 :  3  ;  8  ;  5.  Anal- 
yses :  1,  2,  Barzoliua  (Jahresb.,  iä  146,  v.  216) ;  3,  Oonnel  (Phil  Mag.,  v.  BO) ;  4,  ß,  Damour  (Ann. 
d,  M,,  IV.  ii,  383] : 

31         Äl  Oa      Sa       fi         fi 

0-41      19^30,  Älg  0  4=9932  B 


1.  Faröe,  Lesynile  48' 

2.  "      Mesolin  41' 

3.  Skya,  Lev^iie  40' 

4.  Tccland,     "  45' 
6.        •'         "  4S 


ia'47      9-73 


■38    1-64 


1,  ÄlgO 

19-51,  i'e,  Sn  0-9fi  =  10ä'07  Oonnel. 
17-49=99-34  Damour. 
17-33  =  100-22  Damour. 


Pyr.,  etc. — loeland  crystala,  according  to  Damour,  loso  4  _ 
again  aoon  in  the  free  air.  When  heated,  begin  to  lose  water  at  70°  0. ;  at  225°  the  loaa  ia  la 
tol3  p.  c.;  rcmain  hygrosoopio  up  to  360°.  Thelossia  compleled  ata  white  heat,  when  the  min- 
eral  is  a  white  blebby  giasa.  B.B,  intumesces  and  fuses  to  a  wliite  Mebby  glass,  Dearl;r  opa^ne. 
Gelatinizea  with  muriatio  and  nitric  aoids. 
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COMPOüNUS. 

Obs. — IiinM  cayJSas  in  amj^daloid,  and  is,  with  a  rare  eiosption,  the  "söle  lenamt  of  Its  druaas, 
even  ttough  thase  dxusea  be  within  a  qnKrter  of  an  inch  of  othora  containing  ehabaaite  associ- 
ated  with  lia!f  a  dcaenotlier  Eeolitefi"  (Heddle);  it  sliows  tlius  ita  distinctivenesa  flrom  chabazite 

Fouüd  at  Glenarm.  and  at  Island  Magee,  Antrim ;  near  Dungiven,  Msgllligau,  nnd  elsewhere  in 
Londonderry ;  Hartfield  Moss,  nesr  Glasgow ;  at  Dalsnjpen,  Paröe,  and  on  the  Island  Waagöe ; 
at  GodhaTn,  Disco  Island,  Greenland  ;  at  Onundarfiord,  Dyroflord,  and  elaewliere  in  Icoland. 

Kamed  aftor  Üie  mitieralogist  and  ciystallographer,  A.  Lcvy 

383.  ANALOITB.  Zeoüte  dore  {fr.  Etna)  Dolomiea,  F.  de  St  Fond  Hin.  des  Volcans,  198, 
lt34.  Würfelzeolith pt.  [rest  Ctabasate]  itamerKjiä' Min  205  11*13-  IjenE,i  241  1194.  pVirm, 
f.  9,  described.]  Zeolite  oubiqne,  Z.  leumcique,  Dda  eüi  TT  lu  Stf?  oOS  llSt  Analoime 
H.,  Tr.,  iii.  1801.  Anleite  OalHhin,  Dict.  Uin^  12  1801  Kub  e  6  Wer  1803  Ludwig's 
Min.,  ii.  210,  1804.  Analzim  Wem.,  Letzt  Min.  gjat  b  Knbo  t  ßisth  Char  1  3  1882 
(Analaim,  p.  Wl). 

laoineti-ic.  In  teapezohedrona,  f.  10,  alsD  f  9  "ind  injtliei  toi  n  "-iimlarj 
exeepting  a  very  low  pyramid,  m,  m,  in  fUce  ot  eich  0  Clca\age; 
eubic,  in  tracee.     Also  mafisive  granulär 

H.=5— 5-5.  G.=2'22— 2-29 ;  2-278,  Thom roh  Luatre  viti  eous  Col- 
orless  ;  white ;  ocei^ionally  grayish,  greeniJi  j  eil  w  bh  or  re  Id  eJ  white. 
Strealc  white.  Transparent — nearly  opaqne.  Fracture  snbeonchoidal, 
Tmeven.     Brittle. 

Oomp—- 0.  ratio  for  a,K,Si,Ö=l:  3:8:3,  oorreBponding  to  4Si,ä],Sa,äfi=saica  ß4-4, 
a!nmina23-3,30da  14-1,  water  S'a=ll)0.  Analys«:  I,  H.  Rosa  (Oilb.  Ann.,  hciii,  131);  3,  Henry 
(Po^.,  xlri.  264);  3,  Lesehner  (Breith.  Min.,  1847,  410);  4,  Coonel  (Ed,  J.  SoL,  1829,  262);  5, 
ThomBon  (Min.,  i.  438);  6,  Avdejef  (Po^.,  Iv.  107);  7,  8,  Eiegel  (J.  pr.  Gh.,  xL  3!7);  9,  Welt. 
Bien  (Ann.  Ch.  Pharm.,  jscii.  281);  10,  Eamraelsbei«  (Po^.,  ov.  311,  Min.  Ch.,  S04);  11,  Wal- 
terahausen  (Vulk.  Gest.,  36S);  12,  13,  Eammelalnei^  (L  c) ; 

Si         Sl       Öa       Sa         £       Ä 


8-32^99-23  Oonnel 


13. 


Fassatlial 

5512 

23-99 



13-53 

Blagodal,  Cuhoiie 

57-34 

32-58 

0-3B 

irs6 

..               u 

Bl-00 

34-13 

0-15 

11-75 

Küpatrick 

65-07 

32-23 

13-17 

Giant's  Oauseway 

55-60 

23-00 

14-65 

Brerig 

E5-16 

23-56 

ir. 

14-23 

Hiederkirehen 

67-60 
66-13 

33-15 
24-00 

6-63 
6-82 

6-45 
6-45 

64-02 

22-54 

2-91 

10-14 

Woaaela 

56-23 

22-23 

12-10 

Cycl.  l'ds,  G.^2-23C 

:  Bs-ia 

24-03 

1-23 

7'92 

56-23 

33-14 

0  25 

" 

54-34 

23-61 

0-21 

12  95 

0-05^99-91  Waltersh. 


H-11,  So  0-12=100 


fjlalj. 


Pyr.,  ato.- — Tields  water  in  the  closed  tube.    B,B.  fHisea  at  2'5  to  a  oolor 
nizes  with  muriatio  add. 

Breithaupt  has  fornid  (B.  H.  ZLg^  xiiv.  331)  tlie  sp.  gr.  of  the  opaquo  analcito  fl-om  Lako  Snpe- 
rior  ^2-09,  and  for  the  nearlj  transparent  =2-1 — 2-11.  But  a  miuroaoopo  sliows,  as  ßmat  has 
observed,  that  the  crjstala  are  full  of  ehr  caTities. 

Obs. — The  Oyclopean  lalan^,  near  Catania,  SieOy-,  afford  pellucid  orjstals  (f.  9) ;  also  the 
Tyrol ;  Scotland,  in  the  Küpatrick  Hills ;  Bowling,  paeudomorpha  after  laumonüte ;  Glan  Farg ; 
near  Edinburgh ;  at  Kilmalcolm ;  tho  Oampais  Hille,  eto. ;  at  Antrim,  etc.,  in  Irelond ;  the  Paröe 
Islands ;  Iceland ;  the  Tincantjna,  with  prehnite,  chabazite,  apophyllite,  etc. ;  "Wesaela,  near 
Ansaig,  Bohemia;   at  Arendal,  in  Horway,  in  heda  of  iron  ore ;  at  Andreaaherg,  in  tho  Harz, 

Hora  Sootia  affords  flne  speoimens  at  Martial'a  Cove,  Five  Islands,  Cape  d'Or,  Swan'a  Creek, 
and  Cape  Blomidon;  crfstals  iike  f.  9,  10,  oocur  at  Bergen  TTill^  Uew  Jersey;  in  gneisa,  near 
Yonkers,  Westoheater  Co.,  S".  T.  (f.  10) ;  at  Perry,  Maine,  with  apophyUite,  in  greenatone  ;  abun- 
dant  in  Sne  crystala,  with  prehnite,  datohte,  aud  calcite,  in  the  lake  Snperior  region;  In  the 
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gangue  of  the  oopper,  at  Copper  Falla  and  north-weatem  mines,  and  at  Midhipicotou  Island 
(form  2-2),  and  also  at  other  mines  not  now  worked.      i 

Tha  naiae  Anakme  is  from  ubbAbi;,  weak,  and  alludea  to  ita  weak  sleetric  power  when  heated 
or  rubböd.     The  correct  deriTfltive  ia  anaMle,  aa  here  adoptfid  for  tie  spaeiea. 

Alt.— Picranalcime  of  Meneghini  and  Bechi  {Am.  J.  Sei.,  II.  dt.  6ü)  is  probably  analdte  altered 
hy  the  m^nesian  proceaa.  It  occurs  in  g;eodes  in  the  gabbro  roaao  of  Tnscany,  aad  also  in  tbe 
Bteatjüc  paato  of  a  metslliferotia  dyke;  forma  f.  9,  10,  with  diatinot  oubio  eleaTage.  H.=5.  G. 
=  ä'a51.  Coloc  flaah-red  to  oolophonite-i'ed.  Lustre  yitreoua.  ürnipoaäiini,  aooording  to  meaaof 
two  analjsea  by  E,  Beohi  <1.  c),  Si  59-11,  äl  23-08,  Mg  10-12,  S^a  0-4ö,  £  0-03,  S  7-67=99-45.  For- 
mula  M^9i'+8ÄlSi'  +  oS,  BecTii.    Aaaooiated  wiüi  calcite,  oaporclanite,  and  picrothomaonltc 

A  somewliat  similar  Compound,  a  psondomorph  after  anidoite,  has  been  obsocyed  hy  Guthe 
(Jahrb.  Mia,,  18H3,  590)  in  the  clay-iron  ore  of  Dningen.  An  analysja  by  Skomejor  (L  c.)  af- 
forded  §i  56-7,  Äl  21-3,  ffe  2-8,  Sa  9-1,  fi  9-8=99-6, 

The  CMhalite  of  Thomson  (Min.,  L  339,  1836)  oeours  in  üesh-red  Titreoua  cryatala  in  amygda- 
loid  at  the  Kilpatriek  Hilla.  H.=3-5.  G.=3-166.  Opaque  or  aubtransluceat.  Fragile.  Analy- 
sia  afforded  Si  Sl-ifiS,  Ä!  33-560,  So  1-306,  Sa  5-130,  Mg  1-233,  fi  10-55 3 =99-048.  It  may  be 
altered  analiüte. 

Analeite  altered  to  a  mixtura  of  oalcito  and  hydroua  ailicate  of  alumina  haa  been  obaeryed  by 
Tdchermak.     Also  ocoura  alterod  to  prehnita. 

3B4.  SUDNOPHITB.    Eunophlt  Wei^e,  Pogg.,  ludi.  303,  1850. 

Orthorhombie.  lAl—120°,  /Al-^=i30°,  l-iAl-i,  over  (?,=84°  9'. 
Form  a  eix-eided  prisin  (T,  *-?)  with  the  dorne  l-^.  Oleavage :  0  perfect ; 
i-i  and  m,  leaa  so.    Oommonly  ma^ive,  eleavable. 

H.=5'5.  G,=2-27.  Lustre  weak,  a  little  pearly  on  the  eleavaÄC-faces. 
Coloi"  white,  grayish,  browuish.  Sti-eak  white.  Traiislueent ;  in  thin 
laniinse  transparent,     Optically  biaxial ;  double  refraction  strong ;  Descl, 

Comp. — 0.  ratio  for  %  S,  Si,  E=l  :  3  ;  8  :  3,  or  the  sama  as  for  analdte.  Aaalyaes  by  von 
Borck  and  Berlin  (1.  c.) : 


Obs.— Occura  in 
lencophanite,  moaa 
Named  ft-oin  Mraipat,  obsai/rüy,  in  allnsion  Ui  the  oloudineas  of  the  miuerah 

335.  PAUJASITB.    Dammr,  Aim.  d.  M.,  IT,  i.  395,  1813. 

Isoraetric.     In  octahedrons.     Twina  :  composition-face  the  octahedral. 

H.=i5.  G.=l"923.  Lustre  vitreous ;  sometimes  adamantine,  Color- 
less— white ;  hrown  extemally.  Fragile ;  fracture  vitroous  and  nneven. 
No  action  oa  polarized  light. 

Comp.— 0.  ratio  for  B,  R,  Si,  Ö=l  :  3  :  9  :9;  correBpondiagto4^  §i,  ÄUlöa+J-Sa),  9S= 
Silioa  4&'5,  alumina  lt-4,  lima  4-1,  aoda  b-i,  water  27-2=100. 
Analysaa:  1,  Damour  (L  a.);  3,  id.  fib^  liv.  67): 

Si  Sl  Ca  Sa  II 

1.  Kaiaerstuhl        49-36        IS'77        6-00    '     4-34        22-49  =  97-96. 


— Aoeording  to  Damour,  loses  15  p.  c  of  water  w 
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n  ordJnarydrin24h.Dur9,    Heatedat  BO°-55°C.foronehour loses 
;  at  'Iö°-'!5'',  19'S  p.  o.,  which.  ia  almoat  oatirely  regamed  by  Gzpo- 
eure  «■  azr  lor  a  rew  wesKs.    jJ.B.  fuaes  with  intumesccnoe  to  a  whiW  blebby  enamel.     Decom- 
posed  by  muriatio  aoid  witliout  gektiaization, 

Obs,— OceurB  with  augite  in  tlie  amygdaloid  of  Kaiaerstuhl,  Baden.  The  adamantiue  luatre 
soraelüuea  oxiatlng  is  attributed  to  a  tliin  bituminous  coating.  Named  by  Daniour  after  Paujaa 
de  Baint  iFoad. 


38S.  OHABAZITE.  Zeolithaa  albus  cubicua  lalsndUe  v.  Born,  Lithoph,  i.  46,  1713.  Zeolite  ea 
eubas  afö'<^>  "Volo.  V!t.,  126,  1778;  d^  lAsk,  Criat,  ü.  40,  1183.  Chatazie  (fr.  Obaratein) 
Base  WAiitic,  3.  d'Hist  N".,  ii.  181,  1780.  Würfolzeolith  pt.  (reat  analcite)  Wem.,  EmmeriiQg 
Min-,  i.  205,  1793.  Chabasie  (rhomboliadraJ  form  rect^nLzed)  fi,  Tr.,  iii.  1801.  Chabaain 
Ernst,  Tab.,  30,  1808.  Schabaait  Wem.,  Hopa,  Kuboizit  Weiss,  Hoffm,  Min-,  it.  b,  41, 
1818,  Mag.  Ges.  N.  Fr.,  Berlin,  vii.  181,  leifl. 

Pbakolit  Brdlh.;  ZtoinoH,  Jaiirb.  Min.,  653,  651,  1836,  Hajdenite  Clemdamd,  Min.,  478, 
1822,  Acadialite  Älger  &  Jaetoon  (without  pubIioalJoa)="M'o  Chabasie"  K  ffd/jnann,  Am. 
J,  Sei,  HS.  363,  183e|=ÄaadioIite  Thomson,  Phil.  Mag.,  nii.  192,  1843;  Hmjes,  Am.  J.  Sei., 
II.  1. 122,  1846. 


RhomlDohedral.     i?AÄ=94°46',  0  Mi= 


:129°  15' ; 
" ;  pyramid 


planes  :  prismatic,  *-2  ;  rbombohedral,  Ä, 

hedral,  4^  (p,  bevelling  terminal  edge  of  j.*,  ui  nijj±aiiiiig  •^•-^^■^ 

and  -J  R) ;  \%^  (f)j  alwaya  striated  pai-allel  to  edge  5  (t.  396). 


1-06.    Obaerved 
■3  (*) ;  sealeno- 


hedral,  \'  {o,  bevelling  terminal  edge  of  li,  or  repladng  edge  between  Ji 


Haydenile 


Ji  A  -^-137°  23' 
Ä  A  -I,  ov.  -2,=83  31 
E  A  -2,  vert.,  119  42 
Ä  A  -2,  acroaa,  126  26^- 
-^A-i,  term.,=125  13 
tAt,  term.,=14S  54 


-2  A  -2,  term.,=72°  53' 
-iAj==155  18 
Xin  ^=103  28 
i'in  ;=174  5 
Xinf,  ov.-i,=130  3f; 
I"iiii'=155  53 


Twins :  eompcsitioTi-faee  0,  very  common,  and  uau- 

ally  in  Compound  twins,  as  in  f.  397,  398  ;  2,  c.-face 

M,  rare.  Cleavage  rhombohedral,  rather  diatinet. 

H.=4— 5.  G.=:2-08~-2-19.  Lustre  vitreoua.  Color 

Faroe.         ■        wiiite,  fiesh-red;   streak  uncolored.      Transparent — 

translucent,     Fraeture  nneven.     Brittle,     Double  refraction  weak ;  in  po- 

larized  light,  iniages  rather  confused ;    axis  in  some  cryatals  (Bohemia) 

■'  i-e,  in  otbers  (fro "         -^      ■ 
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Var. — 1.  Ordinary.  Tho  most  common  form  ia  tto  fnadamenM  rhoraboliedcoii,  in  which  the  angle 
i3soncar90''  tliat  the  crjstala  were  atfirat  mistaken  for  eubes.  ^A  ß=94°  49',  Phillips,  Hald.; 
94°  86',  fr.  Eümalcolm,  Tamnau ;  äl"  58',  fr.  Rübendörfel,  iä. ;  95°  2',  fr.  Passa,  ii ;  94°  24',  fr 
OberBtein,Breil2i,  JcaitoKfc,  fromNoYaScotia(4cadia  of  the  Frenchof  last  Century),  iaouly  and- 
dish.  chabaate ;  Hometimea  oearly  colorleaa.  In  socae  specimenB  the  coloring  matter  ia  arranged 
in  a  tesselated  mruiner,  or  in  layecs,  with  the  anglea  almoat  eolorleas. 

a.  FMoalite  is  a  eolorleas  variety  occurring  in  twins  of  mosüj  a  hciagonal  form  (f.  S97),  and 
ofteD  rauch  modifleii  so  as  to  he  fcnticular  in  shape  (whence  tha  namo,  from  ^a,<ci;,  a,  beam) ;  tho 
original  was  froiu  Leipa  in  Boheraia;  R  A  Ji=94°  24',  fr  Oberatein,  Breith. 

3.  Raydeiiile  ia  a  yeliowiah  varie^  in  soiall  oryatala  of  the  form  in  %.  396,  from  Jonea's  JPalla, 
neat  Baltimore,  Md. ;  the  erystala  are  often  twinned  parallel  to  Ä 

Chabazite  orjstala  diacoTored  by  Ulrich  in  the  Okerthal,  Hacz,  in  caTities  in  the  granite,  haTO 
G-     -i-iai  and  the'T  edges  Scratch  glBBs  (v  Rath,  P<^.,  cixli.  404). 

rjomp  m  lEite  ß,  I^  Si,  11=1  :  3  :  8  :  6 ;  eorrespondit^  to  4  Si,  AI, 

N  S   aom  e  Same  in  eonstituents  exoept  4ä  äl   Porthephaoolile, 

H  g    SSV   *95);    4,  Berzaliua  (Äfh.,  vL  190);  B,  Eammelaberg 

m         Um.  1,  CoQneH(Kdinb.J^lB29,282);  8,  Durooher  (Ann. 

Ann  Pharm.,  Ixvi  274,  1648);  10,  Bngelhardt  (Ann.  Ch. 

g  SuppL  p.  34);  12,   13,  A.  A.  Hayea  (Am.  J.  Sc:., 

IL  111.    14a);   15,  Anderson  (Bd.  N.  Phil.  J.,  1843,  23);  16, 


j9    0-17    19-6S,  Fe  O-Sfi^sg-ia  Hofrnana 
56    0'29    20-701=99-91  Hofmann. 

64  0-2L     21'10=99-95  Hoftnann. 

I70     19-90=fl9-52  Berzeliua. 

35     2-56    [20-47]=1IIO  Rammelabeig. 

1-55    21-7a=99-93  Thomson. 

2'58     20-83 =99-50,Ckm]iell. 

34    1-65    21-30=99-63  Durochet.',  . 

65  0-33     22-29,  Pe  01S=10l)-16'«3eilth.,.. 

1-17     19-65,  %  0-26  Engelharat.       : 

71     0-98     1919=100  Eammelsberg.   '. 
07     3-03     18-30=99-64  Hayea. 

212  20-62=99-69  Hayea. 

S5    1-29  |;i916]=100  Eammelsberg. 
68     1-31     n-98,  ifg  0-14,  Pe  0-43=99-95  Anderson, 
la     0-62     22-Ü9,  Sa  0-48,  Sr  0-32=100-40  Schröder, 
tem  cryat^  were  first  deteeted  by  Bpectral  analysis;  and 
earÜis  from  the  Iceland  wnB  ascertained. 
nite,  made  on  too  amall  an  amount  of  material  to  ba 
il,  Pe  23-5,  Öa  2-70,  %  Irr.,  6  2'50,  fl  21-0=99-2.     Sali- 


d,a. 


0  180°,  14 

hia  losa  wbs  reduced  to  sero  in  3  dajs ;  at  a  dull  red 
a  brighl  red,  it  lost 


[Ir   an     ]  p  c.  afler  7  mo 

an  almoapbere  saturated  with  moisture,  it  had  an  eicaaa 
again  in  ordinary  air.  Heated  to  100°  C,  the  loas  was 
S60',  18  p.  c. ;  and  after  48  houra'  eipoaure  to  läia  free  ai 
dull  red  beat,  the  loss  was  22-2  p.  c. ;  at  a  bright  red,  22-t 
blebby  eoamel. 

B.B.  intumescea  and  fuses  to  a  biebby  glaaa,  nearly  opaqne.  Decompoaed  by  moriatie  add, 
with  aeparaläon  of  alimy  aüiea. 

0ha. — Ohabarfte  oecura  mostly  in  trap,  basalt,  or  amygdaloid,  and  ocoasionally  in  gneisa, 
Byenite,  raica  achiat,  hornblendio  Bchist. 

Occnrs  at  the  Faröe  Islands,  Greenland,  and  Iceland,  aaaodated  with  chloriCe  and  atilbite ;  at 
Ausa^  in  Bohemia,  in  a  kind  of  greenslone  (the  grauslein  of  Werner)  |  at  Oberatein,  with  banno- 
tome;  at  Annerode,  near  Gieaaen;  at  the  Giant's  CauBeway,  Kilmidcolm  (aome  an  inch  aeroBa).; 
Kenüewshire,  lale  of  Skye,  eto, ;  Poonah  in  Hindoatan,  etc.    In  ITova  Scotia,  wine-yellow  or  fl^b- 
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red.  (tlie  last  the  acadiaUi^,  asaociated  withieiilandite,  aaaleite,  and  caldW,  at  Five  Islauds,  Swan'a 
Oreek,  Digby  Neck,  Mick  Cove,  William's  Brook.  FhacaWe  ocours  at  Leipa  in  Bohemia ;  also  aC 
Salead  and  Wannow,  in  Botemia ;  in  Antrim,  Ireland,  at  Giaüt's  OaiiBeway. 

Both  masaire  aud  incrusted  at  'üae  Paugatuck  stooe-quiiny,  Slourngton,  Coun^  witb  scapolito, 
sphene,  andapaüte;  alBoyeilowiah-redinFortli  KiHingworai,  on  the  Essei  tumpike;  at  Had- 
Ijme,  Coon^  on.  gneisa ;  in  syemte  at  Oharlestown,  Mass. ;  also  at  ehester,  Mass.,  m  amygdalold ; 
at  Bergen  Hill,  H.  J.,  in  small  crystals ;  in  the  same  lOck  at  £1ermout,  'S.  Y. ;  iu  üssures  in  hörn- 
bleadic  gneiss  at  Jones'a  Fall3,  near  Baltimore  (ftoj/iteratie),  wiüi  lieulandite.  Phacolite  lias  been 
reported  from  New  York  Island. 

At  Iluaavic,  looland,  fossil  dam  shells  (Venusioccur  in  arecent  deposit,  liaed  witWn  witli  small 
rliorabohfldrons  of  diabazite.  Daiibr&  atateB  üiat  crystals  oceur  at  the  warm  Springs  of  Ltixenil, 
Dept.  of  Haute  Sa6ne,  PrancB,  bs  well  aa  at  ttose  of  Plombi&res,  under  conditiona  whiüli  indicat« 
that  they  were  formed  through  tbe  agency  of  the  warm  waters ;  tba  temperature  at  Luseml  is 
115°  F.,  and  at  Rombiöraa  163°  F. 

The  Eamo  Chälirmie  ia  from  xi'So^iot,  an  anoient  name  of  a  etone. 

Alt. — The  haydenite  ia  often  covered  with  chlorite,  and  someümes  chlorife  takes  tte  place  of 
tbe  orystaL 

Altered  oryatals  irom  the  Togeisgebirge,  tliat  bad  lost  part  of  their  protosyd  bases,  bnve  been 
analyzod  by  Suokow  (Verwitt.,  etc.,  148): 


gl 


äl 


8'6  :  e-3 ;  for  tlie 


Ia  C  from  the  latter,  the  0.  ratlos  are,  for  tlie  örstj  O-'ie  : 
seoOQd,  0-37  ;  3  :  8-4  :  6-2  (Ramm.  Min.  011^  818). 

Doramte  of  Thomson  may  be  allered  ohabazite,  if  the  analysis  ia  not  an  inowreot  oae  of  the  ucal- 
tored  mineral.  It  ia  described  aa  occarrlDg  in  aggregated  eryatala,  apparenüy  oubio,  jellowish- 
white,and  tranalueeot,  with  G-.=2-15 ;  and  as  conaiating of  Biii-O,  Äl  32-0,  J'e  3-75,  M^  IS-O, 
Oa  B'O,  S  7'70— 99'4e.    Found  iu  basall,  3  m.  W.  of  Cärrickfergua,  Co.  Antrim. 

387.  OMBIiINITE.  Sarcolita  Yimq.,  Ann.  d.  Mus.,  i 
Ost.  Min.  de  Dröe,  18,  1811.  Gmelinite  Brocke,  Bd 
Jackson,  Am,  J,  ScL,  siy.  78,  lS3t. 

Rhombohedral.  Ä  A  Ä=113°36',  Ö  A  Ä=Ö  A-1=U0°  3';  «=0-7254. 
Observed  planes :  prismat- 
ic,  i,  *-2  ;  rhomboheäral,  M, 
-1 ;  and  aJso  the  plane  1-2 
truncating  the  edge  be- 
tween  li  and  -1.  M  A  —1, 
~|pjr.,  =  142°  33',  Bh-X, 
'  as.,=Y9°  S4',  B  A  1-2= 
lA  1-2=161°  16'.  Orj;ß- 
tals  iisiially  hesagonal  in 
aspect;  Bometimes -1  small- 
er  than  H,  and  habit  rhom- 
bohedral ;  i  often  horizon- 
tally  striated.  Cleavage  :  i  perfect.  Observed  only  in  crystals,  and  never 
as  twins. 

H.=4-5.  G.=2-04-2-ir;  2-099-2-169,  fr.  C.  Blomidon.  lustre  vit- 
reoua,  Colorless,  yellowish-white,  greenish-white,  reddish-white,  flesh-red. 
Transparent  to  translueent,  Brittle.  Double  refraction  weab  ;  axis  posi- 
tive for  crystals  from  Cypms,  negative  for  those  of  Ändreasberg,  the  Vicen- 
tine,  and  Glenarm ;  no  evidonee  of  Compound  strueture  by  polaiized  light ; 
Descl. 


0.  Blpmidi 
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1.  GHenarm 

43-66 

18-06 

2. 

46i0 

46-58 

30-18 

i.  Ojprus 

46-37 

19-65 

E.  Ledererüs 

53il 

ai-48 

n-63 

6A.      " 

47-19 

30-13 

1.        ■' 

Bl-32 

lB-46 
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Tierg  crjEtala.  The  sorcoiiie  of  Vauquelin  is  a  flest-red  gmoliuite  from  Montecobio-Maggiora  in 
the  Viceutin,  suppoaecl  by  Tauquelia,  wten  lie  ussd  the  iiame,  to  be  identical  with  the  VeauTian 
uaealüs. 

Ltdereriie  is  ordinary  gnieliaite  from  Hova  ScotiSj  Inipuro  ivitli  Bom©  free  Bilioa.  Marst  baa 
Btown  that  it  does  not  differ  in  Uie  amount  of  water ;  and  Desdoizeaux  tbat  it  haa  Üie  same 
angles,  flnding  ÄA -1,0V.  !,=80°,  and  OAfi=  140°.  Marah  found  G.=2-108  (anal  6),  and  3-099 
(anaL  7);  most  of  tbe  orjatala  obtsiiied  bybim  wer»  implanted  on  quarta. 

Oomp. — 0.  ratio  for  fi,  S,  Si,  Ö=l  :  3  ;  8  :  6,  aa  in  chabazito,  G-.  Rose  ;  oorresponding  to  4  8i, 
ÄI,iÖa-|-f(S"a,fi),6Ü.  Analyees:  1,  ConceU  (Edinb.  N"ew  PhiL  X,  1838);  2,  3,  Rammalsterg 
(Po^.,  slii,  211);  4,  Damour(Bull.  Soo.  G.,  III.  sri.  635);  5,  A.  A.  Haye3(Am.  J.  Sui.,  xxr.  78); 
6,  6A,  7,  0.  0,  Marsli  (Am.  J.  Sei.,  II.  xliT.  362): 

Si         51  Ca       Sa  t        Ö 

S-85  0-39  21-66,  ga  0-ll  =  98-75  ConnelL 

7-29  1-60  2O-41=10O-45EBmmBlBbei^. 

7-09  1-87  29-41=100  Bammelsberg. 

6-51  0-78  23-00=99-47  Daraow. 

3-94  8-h8,  Pe  0-14,  P  3-48=98-57  Hayea. 

3-10  0-80  17  98=99-74  Marsh. 

3-64  0-fll  20-53=99-74  Marsh. 

[3-48]  20-35=100  Marah. 

,  7,  ^veaneiceas  of  silica,  and  Marsh,  attributeait  to  free  quartz,  risible  partioles  of 
whieli  wera  deteoted  by  Mm  in  the  erjalala ;  6A  ia  the  same  analyaia  with  6  aftar  aeparation 
of  thia  exoeas,  amounöng  to  ahout  12  p.  e.  BotJi  6  and  7  are  of  crystals  from  Cape  Blomidon,  but 
from  differant  looalities. 

Pyr.,  eto, — Accordingto  Damour,  the  Ojprus  gmeünite  loaea  6  p.  o,  in  dried  air;  at  100°  C. 
losa  13  p.  c.,  and  the  amount  isregainedrapidlyin&ee  air;  at  230°  0.  loaa  20  p.  a;  at  ahrightred 
heat  21-B  p.  e.,  and  the  graina  beoome  soldeied  tigether.  Tbe  Irish  crysteda  loaa  7-25  p.  c,  in 
dried  air,  wbich  in  sb:  montha  increages  io  9-S  p.  o. ;  tha  loss  ia  reduced  Co  1-6  p,  c.  after  s.  fbw 
daya  of  exposure.  In  tbe  eloaod  tuhe  erumblea,  giving  off  muoh  water.  B.B.  fhaea  eaaily  tF.= 
2'5  — 3)  to  a  white  enamel.    Decompoaed  by  muriatie  aeid  with  gelaljnization. 

Obs.— JDccura  in  amygdaloidal  roeta  at  Monteccliio  Staggiore,  and  al  OaBtel,  in  tlie  Vieeatine ;  at 
Andreaabarg,  in  argiUaceous  Bchiat,  with  analcite  and  heulandite  ;  in  Traasylyania ;  at  Glenarm 
and  Portruali  m  Antrira,  Ireland ;  tbe  ialand  of  Magee,  aome  cryatalfl  ^  in.  aoroaa ;  near  Larne, 
ÜBsh-colored ;  at  TaUsker  in  Skye,  in  largo  ccdorlessoryatala;  on  the  I.  of  Cyprns,  near  Pyrgo,  of 
a  pale  reddiah  oolor,  and  G.=3-07  ;  at  Cape  Blomidon  in  NoTa  Scotia  (ledererite),  on  tha  north, 
coaat,  at.  a  point  nearly  oppoaite  O^e  ^aip,  in  geodes,  with  analdte  and  quartz,  oiteu  implanted 
on  the  lattor  niinet^ 

Giadirdie  Ia  uauaEy  eonaidered  rhombohedral,  and  the  crystals  as  twins,  SBOondary  to  a  rhora- 
bohedron  of  86°  18'.  Taninau  makea  R  A  R  saia  chabazlta,  and  the  pyramidal  faces  the  form  J''. 
The  hexagonal  daavage  obaorved  by  Roae  aeparatea  it  widely  from  cüm-büBite. 

Namad  Gmelinile  after  Prof.  Oh.  Gmelin  of  Tübingen;  ByAtolife  from  the  walec  preseot; 
Ledererile  after  Baron  Lederor,  Austrian  Conaul  at  ITew  Torli.  The  name  hydrolite  haa  the  pri- 
ority,  but  is  objeotionahle  becauae  the  mineral  ia  not  so  eminenfly  hydrous  as  iü  make  it  deserv- 
iug  of  the  appellation. 

388.  HERSOHBLITS.    Leey,  Ann.-  PhiL,  i.  361,  1825.    Omelinlte  pt.  moiay  auihors.    Hec- 
sohelite  v.  Lang,  PhiL  Mag.,  IT.  ziTÜi.  B06. 

Oi-thorliombic,  v.  Lang.  Ja  7=120",  or  neai-ly,  0  A  l-i:=139°  23'. 
ObseiTed  planes;  0,  i-i,  14,  24,  |-i,  34.  i-l l\  I-^^ISO"  37',  iA h  24= 
li9°  45',  i-TA  14=155°.  Not  known  in  simple  forms.  Cleavage:  basal. 
Twins :  composition-face  I,  the  crystals  hexagonal  tables,  witE  replaced 
basal  edges,  but  consisting  of  eix  sectoi«  from  composition.  The  tables 
often  aggregated,  as  in  preEnite ;  and  also  into  apherulea.  Surfaces  of  planes 
hardly  smooth ;  0  often  rounded  or  roiigh. 

H,=:5-5.  G-.=2-06,  Lustre  weak  -vitreoue.  Colorless  or  white.  Trans- 
lucent ;  transparent  in  thin  plates.  Fraetm-e  conchoidal.  Optieally  bi- 
axial, as  observed  in  each  sector  of  the  tables,  v.  Lang ;  double  refraütion 
weak;  axial  dirergeiice  smaU ;  bisectrix  negative. 
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COMPOÜKDS. 

Oomp^O.  ratJo  for  ft,  B,  §i,  S^^l  :  3  :  8  :  5;  corresponding  toiSi,  Sl,  (|Sa+jfe),  5  & 
Hgst  gmelinite  in  the  general  form  of  tte  orystala  and  in  compoBition,  but  tte  crjBtals  are  Ortho- 
riombio  and  not  simple,  and  it  contains  as  it3  protosyd  bases  potaai  and  Boda  in  plaoe  or  lime 
aud  soda.  Aoalysea;  1,  a,  Damour  (Ana.  Cü.  Phja,,  HL  liv.  99);  3,  y.  WoHershausen  (Vulk, 
Geat.,  261)-, 

gi         XI       Oa      Sa       £         fi 

1.  AdCastello         41-33    20-30    0-38     8S3    4'39     17-84=99-23  Daraour. 

a.  ■'  47-*S     20-18     0-2fi     9-35     4-11     17-65=99-06  Damour. 

3.  "  (I)  46-46     19-21     4-70     Ö-2T     3-88     17'86,  %  0-42,  Se  1-14=91-99  Walt. 

Pyr.,  etc. — In  tbe  elosed  tube  whitena  and  yields  wafer.  B.B.  fuses  easily  to  a  wliite  enameL 
Easily  deooniposed  by  adds,  jielding  semi-gelatinona  ailica  (Damour). 

Obs. — Accompanies  phiUipaite  in  a  Iflva  at  Aoi  Caatello,  near  Aei  Reale,  Sicily;  also  at  Oydopa, 
Catania;  in  basalt  near  Ricliiaiind,  in  Victoria,  Anstialia,  the  crjstals  in  mode  of  twiuiüug  aad  in 
optical  propertieB  like  the  Siciliao. 

389.  PHILLIFSITB.  Levy,  Ana.  Phil,,  II.  i.  863,  1335.  Lima-Harm otome.  Kalk-Harmo- 
tome  Gsrm.  Kali-Harmotom,  Normalin,  Breith.,  Sohw.  J.,  L  327,  1827,  Dlb.,  32,  1830,  Char., 
126,  1S32.    Chrietianite  Iksd.,  Ann.  d.  M,,  IV.  lü  373,  1847. 

Orthorhombic.  I/\  I=dl°  13'  and  88°  48';  1  A  1=121°  20',  130°  44' 
and  88°  40',  Marignac;  120°  42',  119°  18',  and  90°,  Brooke  and  Miller. 
Yaces  1  and  i^  striated  parallel  to  the  edge  Ijetween  thein.  Simple  crya- 
tale  nnknowii.  Twins :  (1)  eomposition-face  i^  producing  penetratioa  forma 
Hke  either  pai't  off.  401 ;  (2)  cruciform  crjstala,  consietmg  of  two  crossing 


eryetals,  each  a  twinned  prism  (f.  401) ;  (3)  crncifonn,  consisting  of  three 
erossing  twinned  priams  at  right  argleg  to  one  another.  Tho  prisms  of 
f.  401  eometimes  ahort,  as  in  f.  402.  Ciystals  either  iaolated,  or  gronped  in 
tufts  or  epherea  that  are  radiated  -within  and  briatled  with  angles  at  anrface. 
H.=4— 4-5.  G.=2-2;  2-201,  Iceland,  Damour,  and  SicUy,  v.  "Waltera- 
hansen.  Lnatre  vitreoua.  Color  white,  aonietimes  reddiah,  Streat  un- 
eolored.     Translucent — opaque. 


.ccy  Google 


HTDEOUe   SILICATES, 

Comp — 0.  ratio  for  fi,  H,  Si,  0=1 :  3  ;  8  :  5  ;  eoirespoudiiig  to  4  S,  Äl,  (j 
Silica  47-9,  alutnma  2{l-5,  lime  1-4,  potaah  S-B,  watar  l'Z'fl^lOO, 

Analjses;  1,  3,  Gmelin  (Leonli.  ZS.  Min.,  1835);  3,  i,  Köhler  (Pogg.,  i: 
(Edinb.  Phil.  J.,  sxxv.  1843,  875);  6,  1,  Bamour  (Ann.  d.  it.,  IV.  ix.  338);  8 
Pharm.,  Ixvi.  272);  9,  10,  WalteraliauBea  (Vulk.  Gest.,  263): 


Marburg 

48 

51 

21-76 

6-26      

ii 

23'61 

0-56      

45 

ai-78 

6-50      

Dassel 

48 

22 

23-33 

7-22      

GS.  Oiiuaeway 

47 

35 

21-80 

4-85     3-70 

Icelaud 

48 
5Ü 

41 
16 

22-04 
20-94 

8-49      

7-74     

Marburg 

48 

17 

21-U 

6-97    0-63 

Aci  CasteUo,  Sic 

19-S8 

2-92     6-18 

Palflgooia,  Sic. 

48'37 

21-07 

3-24     3-41 

6-33  17-3.3,  Fe  0-99=100-38  ömelin, 

7-50  16-75,  Po  0-18=100-62  Gmelin. 

3-95  16-82=99-48  Köhler. 

3-89  17-55=100-23  Köhler. 

5-55  16-96=100-21  CooueL  Q.=2-17. 

6-19  15-60=100-73  Damour. 

6-50  14-66=100-00  Damour. 

6-61  16-62,S'e0-ä4,Ba(r.=100-36  ö. 

3-82  14-76,  Pe  2-64",  ittg  1-60=100-34  W. 

G-15  14-54,  Pe  0-11,  Äg  1-43=98-91  W. 


Marigaao  piibliahed  as  au  analjsis  of  the  phülipsite  of  O.  di  Bove  resulta  differiug  widely  fi-om 
the  aljore.     See  page  418,  under  Sismosditb. 

Pyr.,  etc, — Aoeording  to  Damour,  the  Kaiserstulli  crystala  (mised  wiöi  a  little  faujaslte)  loae 
8  p.  0.  aftei- »  month  in  dried  air,  and  regiüu  all  agaiu  in  ordinarf  air  in  24  hours.  Heuted  to 
ßO"  C.  for  an  hour,  the  mineral  loses  12-3  p.  c.,  aud  recovera  nearly  all  in  24  hours'  exposure  to 
ordinary  air,  tut  becomes  a  powder  and  opaqae  (the  tänjaaite  remaining  transparent).  Heated 
to  150°  C.,  the  loBS  ia  16  p.  c.,  and  only  08  p.  c  after  expoaure  agairi  to  the  air  for  4  daya.  At 
250°  C,  the  loBB  iB  18-5  p.  c..  pari  of  which  ia  due  to  tlie  fanjasite;  it  is  reduced  to  9  p.  o.  in  the 
free  air.    B.B.  crumbleH  and  fuaes  at  3  Co  a  -white  enamel     Gelatinizea  with  muriatic  add. 

Obs. — In  transluoent  orystais  in  amygdaloid,  at  ßie  tjiant'a  Caueeway,  Ii-aland ;  in  small  eoloc- 
leaa  crystala,  and  in  spheroidal  groups,  in  ieuoitophyr,  at  Capo  di  Bove,  neat  Eome;  in  cryatalB 
and  radialii^  maaaes  at  Aci  Caatello  and  elBewhere  in  Sicily ;  aniong  the  lavas  of  Somma  -,  at 
Stempel,  near  Mitrbui^;  Hahichfswalde,  neat  Caasel;  Anoerode,  near  Gieaaen;  near  Biaenaoh, 
in  Saie  Weimar;  Peterabei^,  in  Siebei^bii^;  Laubach,  iu  Heaae  Darmstadt;  in  KaiaeratuU, 
with  faujaaite;  at  Härtlingen,  Duchy  of  Nassau;  in  SileBia;  Bohemia ;  od  the  west  ooast  of 
Iceland,  the  shores  of  Dyreüord.  Vei-y  small  twnsparent  ecystals,  of  recent  formation,  in  the 
maaonry  at  the  hot  baüis  of  Plombiöres,  France,  observed  by  Danbcee,  are  stJiled  by  Senarmout 
to  have  the  anglea,  and  by  Deadoizeaux  the  optieal  characlers,  of  phillipsile. 

Named  atler  the  Engliah  mineralogiat,  J.  Pliillipa.  The  name  dwisticmile  was  pven  by  Dea- 
doizeaui  (after  Obriatian  VIII.  of  Denmaclc)  to  the  Marburg  harraotome  and  crystala  from 
Iceland;  and  in  hia  Man.  Min,,  1862,  he  places  all  of  phillipsito  under  hia  name  christiauitß. 

On  cryst.  aee  Descl-,  L  c,  and  Min,,  1  399;  v,  Sath,  ZS.  G.,  iviü  530,  from  whom  tho  above 
%ures  are  taken. 


390.  HARMOTOMES.  Spatum  calcarium  cryst,  dodecaedrum  albnm,  opacum,  et  lameOis 
quatuor  ereotia,  etc.  (fr,  Zellerfeld),  v.  Bam,  Lithoph,,  iL  81,  Tab.  L,  f  1 ;  Pigura  hyadn- 
thica,  etc, :  hse  orystalli  cou  Bunt  ealoarete,  sed  silicefe,  Bergm.,  OpuBC.,  ii,  7, 1780.  Hyacinte 
blanche  J>eiftaste,  Lelt.  417,  vac.  5,  1779.  Hyacinte  blanche  oruoiforme  de  lAsh,  Crist.,  ii,  299, 
pl.  iv.  i.  119  (good),  nss.  Kreuakriatalie  Eeyer,  v.  Trebra'a  Erfahrungen,  et«;,  89 ;  Crell's  Ann., 
!.  213,  1789.  KreutEStein  Wem,  Kairslea,  Lempe'a  Mag.,  ii.  58,  59,  1786.  Andreaabei^ite 
Delamethsrie,  Saagr.,  i.  267,  1792.  Andreollte  JMameßt.,  T,  T,,  ii.  235,  ]797.  Staurolita  K'h^ 
warn,  i.  282,  1794.  Brdnlte  Napione,  Elem.  Min.,  239,  1797.  Harmotome  ifa%,  Tr.,  iii.  1801. 
Pierre  oruciforme  SracJurai,  1  811,  1808.    Monranite  Tham.,  Min,,  i,  351,  1836.    Baryt-Harmo- 


Orthorhombic.  _  7a  J=124°  iT'.    Observed  planes :  0,1,1,^;  1,  4,  and 
sometimes  I,  hemihedi'al. 

O  A  1=120°  38'         lA  l=;liy°  32'  1  A  t,  adi'.,=121*'  6' 

O  A  4=98  22  1  A  1,  ov.  7;=119  3        /  A  j,  adj.,=110  26 
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OXTGEN   COMPOUNDS. 


Oleayage :  I,  0,  easy.   Simple  crystals  unknown.   Twine :  1.  Composition- 
face  /,  i^  403,  404 ;  f.  403  elongated,  and  f.  404  shortened  in  tbe  direetion 


Aadreasbei^. 


of  the  vertical  axia ;  both  penetration-twins,  tlie  two  an- 
terior quadrants  twinaed  parallel  to  I,  and  then  tliese 
parte  prolonged  backward  in  the  direetion  of  tke  sliorter 
diagonal,  maiing  a  cryetal  composed  of  two  intersecting 
crystale,  but  apparently  composed  of  4  parte ;  eaeh 
part  having  one  narrow  plane  /  between  two  planes 
1,  and  one  broad  I,  because  the  form  1  is  hemihedral,  the 
planes  occniring  only  on  one  of  tbe  two  basal  edges  of 
eitlier  half  of  me  prism.  2.  Ooraposition  the  same,  but 
twins  double  twins,  as  in  f.  405  ;  also  in  f.  406.  wbich  is 
like  f  405  in  a  diffei-ent  position,  exeept  in  tbe  enlargement  of  planes  1 
and  tbe  conscquent  absenee  of  the  terminal  planes  /^he  large  lateral  planes 
corroaponding  to  4  O's  and  each  reSntering  pair  to  4  rs.  Unknown  massive. 
H,=4-5.  G.=2-44 — 2-4:5.  Lustre  vitreous,  Color  white;  passing  into 
m'aj,  yellow,  red,  or  brown.  Streak  wliite.  Subtransparent—ti'aneluceQt. 
Practuro  uneven,  ünpei'fectly  concboidal.  Brittle.  Double  refraction 
weak,  Optic-axial  plane  t-i  (baving  the  direetion  of  the  lines  in  base  in  f. 
404) ;  acute  bisectrix  positive.     Dispersion  inapprcciable. 

Vai-. — The  variety  momcTiife,  from  Strontiac,  Sootlanii,  occura  in  transpareat  and  trauslucent 
briüiant  crystals  like  flg.  403.     G.=2'44'!,  Damour. 

Comp.— 0,  ratio  for  fi,E,Si,fl:=l  ;  3  :  lü  :  5  (or  i.\);  correspondmg  to  5  Si,  Sl,  Ba,  5  0= 
Silica  4B-5,  alumiua  IfiS,  baiyta  38'1,  wator  13'9=100. 

Analyses:  1,  KöMer  (Pogg-,  ixsvii.  661);  ä,  Eammelsberg  (Hradw,  l  200),  s,  id.  (Pogg.,  es. 
624);  4,6,  Köhler  (I.e.);  6,  Rammeisberg  (Po^.,  ei.  624);  7,  Cflnnel  (Ud  H  PhU,  J.,  July, 
38B2,  33);  8,  Damour  (Ann.  <L  M.,  lY.  ix.  33B,  and  C.  R,  isii  J45),  9,  10,  Damour  (Ann.  d. 
M.,  IT.  ix.  848) : 

Si      Si       Ba      Ca      :fra     &        fi 


.  Andreasberg 

48-8B 

16-82 

20-33 

0-26 



1-02 

15-03=100-08  Köhler. 

48-14 

17-65 

19-22 

14-86=100-27  Rammelaberg. 

48-49 

16-.S5 

20-08 

iT. 

307 

1300=99-99  Rammelsberg. 

,  Obfratein 

4665 

16'S4 

19-12 

1-10 

1-10 

15-34=  99-77  Köhler. 

B.  Stroutiau 

46-10 

16-41 

ao-si 

0-63 

0-90 

15-11=99-96  Köhler. 

S. 

47-52 

16'94 

30-26 

1-09 

1-00 

]3-45=100-26  Bamra, 

. 

41 '04 

15-24 

20-86 

0-10 

0-84 

14-92,  Fe  O-3i=lO011  ConnoL 

47-14 

15'e8 

21-06 

0-78 

1319,  ge  0-61=99-76  Damour. 

i  MonmUe 

47-61) 

10-39 

0-74 

081 

14-16,  ¥e  0-65=101-31  Damour 

0.        " 

47 -09 

16-71 

20-45 







14-16,  Fe  0-66=99-47  Damour. 
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ZEOLITB   SECTIOS. 

aad  190°,  13-6  p.  o. ;  and  aftnr  24  h.  espoaure  to  tlie  ordinary  air,  what  iB  loet  is  restored. 
dull  redlioattha  losa  is  14'BB  p.  c,  and  tJie  mineral  is  diaoggregated ;  the  total  !osg  -"  -  ■- 
cad  heat  is  li'70  p.  c.    B.B.  wMWa,  theu  enimMea  and  fuseB  wiüiout  int 
a  white  trauBlucent  glasa.    Some  varietiea  phospliorescc  wteu  h 

seid  without  gnlpt.iriimtig 

Obs. — Harmotome  ücours  in  amygdaloid,  ptonolite,  trsehyta ; 
metalliferous  veins. 

Ocoure  at  Strontian,  in  SeoÜand,  in  fine  cryatflls,  some  an  inet  tlirough ; 
Teilt  at  Andreaaberg  in  the  Harz ;  at  Rudelatadt  in  Silesia ;  Schifienbei^, 
Scliima  and Haueosteia iü  Bohemia ;  near  Eeohwege  in  Hesse;  at  Oberstein  ia  Birkenfeld,  im- 
planted  on  agate  in  sUioeons  geodes ;  at  Kor^berg  in  Norway ;  witb,  analiate  in  tlie  amygdaloid 
of  DurabartODSbire. 

Hamed  from  "o^fiäf,  jomt,  and  ri^raw,  fei  rai,  aUnding  to  the  facl  that  the  octaliedron  (made  by  the 
planes  1 )  iSividea  parallel  to  the  plane  that  passes  throngh  the  tenninal  edges. 

On  oryst  see  Lev/a  Heuland ;  Daadoiaeaux,  Ann.  ä.  M.,  IV.  is.  839,  and  Min-,  i.  413.  The 
prismalie  angle  124°  iT  gives  for  the  prism  i-S  the  an^le  81°  26'  and  82°  34',  whioh  is  near  the 
ai^le  in  pbillipsite  ;  so  that  while  phiUipsite  has  the  0.  ratio  for  basea  and  silloa  of  a  bisilieate 
and  the  angle  /A  lol  pjrosene,  harmotome  has  the  0.  ratio  nearly  and  angle  Ia  [  of  hora- 
blende,     Damour  and  Desoloiaeaux  show  morvenite  to  be  harmotome  (Ann.  d.  M.,  IV.  is.  339). 

The  name  Änärwläe  of  Dehunetharie  (derived  from  the  loeality  at  Andieasberg)  has  the  priority, 
aud  also  Ercvaäe  of  Kapione ;  but  Haüy  subsütuted  hjwwolome.  of  no  better  aigniflcution,  and  all 
aubaequent  mlneralog^Eta  have  followed  him. 

Desmin,  Puäeritj  Mkeisen, 

In  small  concretions,  compactly  flne  fibroas  witliin ;  also  in  lai'ge  radiate- 
fibi-oua  or  coiumnar  masses. 

H.  =  3-5— 4.  G.=:2'l— 2-25.  Lustre  vitreous,  etrongly  eo  to  feebly 
sliining.  Color  wHte,  aometimea  greenish-white.  Transparent  to  trans- 
lucoiit. 

Comp.,  Var,— 0.  ratio  for  %  H,  Si,  fi=l  :  3  :  9  :  6,  oorteBponding  to  41  Si,  Sl,  (?  Öa+|  Sa), 
61'I=,  if  ß=Öai  ^iea  50-3,  alumina  182,  lime  lO'i,  water  20-l  =  ]00.  The  oidinary  hypoatfl- 
bito  contains  Borae  Bod»,  with  Sa  i  Öa=  2 ;  7,  nearly ;  whiie  the  yariety  ptißeHie  is  ■without 

G.  of'hjpostilbita,  2-14,BBudant;  2-18,  Haughton  ■  2-2B3,  Mallet;  of  puflerite,  2,  Bukeisen ;  3-21, 
Damour.  In  puflerite  the  fibrös  have  two  uneqoal  cleavages,  at  riglit  anglea  with  one  another, 
with  luatre  stroQgly  Titreovia.  Double  refraction  is  stroi^;  aiial  divergence  small;  biaeotrix 
parallel  to  the  sides  of  the  fibres  and  negative ;  axial  plane  parallel  to  the  plane  of  more  diESoult 
dearage;  Deacl. 

■     '         Li,  Beudant  (Min.,  iL  120);  3,  Dumeoil  (ib.);  B,  Wallet  (Am.  J   Sei.,  IL  iiii.  i19); 
1  (Phü.  Mag.,  IV.  liil  510);  5,  id.  (ib.,  siriL  224);  6,  Enkeiaen  {Bei:.  Ak.  "VTien, 

Si         Äl        Sig       Öa        Ka       Ä         fi 

18-'[0  =  99-36  Beudant. 
18*15=99'50  Uumenil. 

3.  Skye  B89B     ai)-13       ir.       12-88  0'87  12'42=100-23  Mallet. 

i.      "  52-40    lt-98     0-36      9-91     I'40      0'03     17-e3=99-91  Haughton. 

6.  Bombay        52-80    l'!-13      Ir.        ISQ     2'35      0-0'7     18-62=03-'!B  Haaghton. 

e.  Fußmiie        52-84    16-30 11-19 1716=9809  Bukeisen. 

Thomson  found  (Min.,  i.  345)  a  "red  stilbite  "  from  Dumbarton  to  oontain  Si  62-50,  Sl  11-32, 
Oa  ll-5ä,  S  18-45=89-'i9.  Aa  he  callB  the  mineral  red  stübile  from  Dumbarton,  a  noted  local- 
fty  of  rea  stilbite  famDiar  to  him,  and  stilbitö  is  easiJy  diatinguished  by  ita  peailj  cleaYaga,  it  is 
far  safer  to  giTe  credit  \a  hia  minocalogioal  opinion  tbau  to  hia  analjsis.  Until  hypOBtilbite  ia  an- 
nouneed  on  good  authority  from  Dumbarton,  the  analysis  may,  therefore,  he  taken  only  aB  a  coin- 
oidence  l>y  error. 

Pyr^  etc.— Acoording  to  Beudant,  intumeaces  a  little,  and  fuaes  with  diSoulty  on  the  cdgea; 
attacked  by  aoids  without  gelatinizing.     According  to  Mallet,  gelatinizea  readily  with  acida. 

Puäerite,  according  to  Bukeisen,  intumeacea  mueh,  and  fnsos  eaaUy  to  a  snow-white  blebby 
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Oba. — HypoBtilliite  occurB  on  the  iaknd  of  Faröe  with  Btilbite  ttaS  epistilbite,  forming  fibroiia 
nodules  or  ooaoteüons  in  atnygdaloid ;  on  the  isIsDd  of  Skye,  in  a  aimilar  manner;  in  the  Ner- 
budda  Valley,  aiid  near  Bombay  iu  India,  in  Üie  sanie  rook,  coiiBtltoting  lai^e,  übrous,  transparent 
masses,  radiated  like  natrolite  of  thomsonite. 

PuSerite  occurs  at  Pufler-loch  in  the  Soiaer  Alps,  Tjrol,  in  cavitiea  in  melaphyre,  with  analcite 
and  chabarite,  ancl  often  implaoted  on  theae  toiner^s  in  smaJl  concrotions. 

Named  from  'ann,  belote,  and  stilbäe,  in  alhision  lo  its  containing  less  silica  ihaa  Btilbite.  It  has 
beeu  oouaiderecl  altsrsd  sUlbite. 

392.  STILBITB.  Zeolitpt  (Äwisi,  Ak.  H.  Stocldi,,  llSG;  Zeolitea  cry3t.,orj3talliadoentturo 
tendentes  {fr.  Gustafsberg,  etc.),  (kirnst.,  102,  1158.  Z.  fade  Selenitica  lamellaris,  Blättricber 
Zeolit  pt.,  Wall.,  Min.,  i.  313,  1712.  Strahl%er  Zeolitb  Wem.,  Ueb.  Cronst.,  242,  1180. 
Strahl-Zeolitli  (yar.  of  Z.)  Wem.,  1800,  Lndwig.,  i.  49,  1603.  ßadiateii  Zeolite.  ZeoUte 
cacree,  Stübite,  Ddamelh.,  T.T.,  ü.  305,  1197.  SfflbiK  (Henlandite  tncl.)  Ä,  J.  d  M.,  ÜL  6fi, 
1793,  Tr.,  m.  1801,  1322  ;=StraW.Zeolith  Soffm.,  Min.,  ü  231,  1812.  Desmine  [=Stilbite  with 
He\il.  eicl.]  Breilh.,  Hofim.  Min.,  iv.  b,40,  1818;-Stilbite  Broolee,  Ed.  PhU.  J.,  vi.  113,  1823. 
BphEerostnbite  Baid.,  Tr^  ü.  120,  1832.    Syhedtite  iSAgiari^  Am.  J.  SoL,  IL  2I.  110,  1865. 

Orthorhombic,     ZA  Z=94''  16'  (whenee  *-2  A*-2=130°  12',  analogue  of 
JA/iiiheulandite);  1  A  1,  froiit,=119''  16',  eide,  114°  0',i'lAi^9Q°. 
Brooke  and  Miller  make  0  Ai^or  «»=90",  i-lA  1=123°, 
^"'^  i-i  A  1=120° 22'.    Cleavage;  »4 perfect, i-i iess so.   Forma 

as  in  f.  407 ;  more  eommoH  with  the  prism  flattened  pai'- 
allel  to  i4  or  the  cleav^e-face,  and  pomted  at  the  extrem- 
itiee ;  Bometinies  with  the  vertieal  edgea  replaced  by  the 
prism  J.  Twins:  crnciform,  eomposition-tace  l-t,  rare. 
Common  in  slieaf-like  a^gregations ;  divergent  or  radiated ; 
eometimes  glöbular  ana  thin  lamellar-colnmnar. 

H.=3-5-4.  G.=2-094- 2-205  _;  2-161,  Haidinger. 
LuBtre  of  4-^pearly;  of  other  faees  vitreous.  Oolor  white; 
occasionally  yellow,  brown,  or  red,  to  briek-red.  Streak 
uncolored.  Transparent — translueent,  Fracture  tineven. 
Brittle.  Double  refraction  strong ;  optic-axial  plane  i-i ; 
divergenee  50°— 65°  ;  bisectrix  negative,  perpendiciilar  to 
0:   Deael. 

Var. — 1.  (h'diTimy.  Either  (a)  in  orjstals,  flattened  and  pearly  parallel  to  the  plane  of  deavage, 
or  sboaf-liko  or  divergent  groups ;  or  (ft)  in  radialed  stars  or  hemispheres,  with  tlie  radiating  indi- 
viduals  showiug  a  peatly  cäeavago  surface.  Spkisroslübiie  Beud.  is  in  spheres,  radiated  within, 
wiÜi  apenrly  fraeture,  rathet  soft  eiternally,  but  harder  at  centre,  andhavii^G.— 2'31.  Heddle 
showa  that  it  ia  stilbile  impnre  froni  miiture  with  mesolite ;  the  coTginal  was  from  Faroe, 

Oomp.—0.  ratio  1:3:  12:  6i  eorreaponding  to  8  Si,  Sl,  Öa,  6  ä:=8ilica  Bl-4,  alumina  IflS,  lime 
8'9,  water  17-2=100.  AnaljHes:  1,  Fuohs  4  GeUen  (Sohw.  J.,  viii.  2B8);  3,  Hisinger  (ib.,  ziiii 
6S);  3,  EetziuB  (Jahresb.,  iv.  153);  4,  Mosa  {Po^.,  1^.114);  5,  Riegel  (J.  pr.  Ch  sL  311);  6, 
Hennann  (BidL  Soo,  Hat  Moaeon,  1848,  318);  7,  Münster  (Pogg.,  liv.  297):  8,  9,  Sji%ren  ((Eftr. 
Ak.  Stoekh.,  1848,  111);  II),  Walterahauaen  (Tulk.  Geat,  254);  11,  Kerl(B,  H.  Ztg.,  1853,  Ho.  2); 
12,  E.  Weber  (ib.);  13,  Beudant  (Min.,  ii.  119,  120);  14,  Heddle  (Greg  k  L,  Min,,  164);  16,  16, 
Haughton  (Phil,  Mag,,  IV.  xiii.  BIO,  mnii.  224) : 


äl 


R 


O-Hmen  Mta.;  G.=2-19 

7.  Chrisüariai  G.=2-203 


55-01 

16-58 

7-S8 

1-50           19-30=100-03  P.&G. 

Ö8-0 

16-1 

9-a 

16-4=99-70  HiaJnger. 

66-08 

11-22 

6-95 

a-17     1836=100-77  Eeteius. 

57 -IB 

16-44 

7-74 

1-11     0-32      17-79=100-68  Moss. 

68-33 

16-66 

7-16 

1-62 14-60,  E>e  0-26=98-53  Siegel 

68-31 

16-25 

1-6S 

1-03     —    11-76,  Se,  Mn  1-0=100  Hermann. 

68-63 

15-73 

1-02 

3-07'         11-05,  S'e  0-6  Mnnater. 
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Si 

Sl 

öl 

S'a 

fe 

fl 

3   Guatafsberg 

ei-41 

16'14 

8  97 

i'2I 

1-04 

16-60,  lH:g&.=101-40  Sjögren. 

9.  Barbro,  Norway 

58-41 

16-66 

16-53,  %,  Mn  0-59=99-93  8. 

10.  Iceland;  G,=2-1S1 

57 '40 

10-23 

T71 

0-GO 

Ü-34 

16-68,  %  0-13=99-09  Walter 

15-9 

7-4 

0-6 

IT-a  Be  1-3=99-1  Kerl. 

12.  BeruSord,  Iceland 

68'Oa 

14-94 

8-.'i3 

1-SO 

17-71  =  IO0-aO  Weber. 

13.  Spkceroslimte 

65-91 

n'61 

9-03 

0-68 

17-84=100-07  Beadant 

14.  Skye 

56-54 

16-43 

8-90 

0-46 

17-05=99-38  Heddle. 

16.  Bombay 

58'20 

15-60 

8-07 

0-49 

0-93 

16.  Hsrbndda 

6e-B9 

16-36 

5-88 

1-45 

0-89 

17-48  Haughton. 

A  white  sOky  incrustation  on  ohert,  Iroai  the  tot  spring  of  Olette,  easiem  Pyrenees,  afforded 
J.  BouiB  äi  BT-6,  äl  16'1,  Öa  8-6,  fl  n-6=99-9;  and  Descloiseaui  obaerTea  thflt  it  Qoours  also  m 
cleavable  rectangular  prisma  like  tlioae  of  atilbite. 

Sj/hedrile  of  Stiepard  (L  a),  from  trap  in  the  SylieSrae  MonntaiiiB,  Bombay,  haa  a  greeDish  color, 
■with&.=a-321;  and  afforded  W.  S.  Tyler  (1.  c)  ÄI  16-06,  Fe  2-71,  Mg  2-4  B,  Öa  6-45,  Ö  16-40,  the 
ro3t,  58-92,  undetennined,  but  Bupposed  to  be  all  ailiea.  Alk^ies  wantiag.  It  may  ba  aa  impure 
Btilbite,  colored  by  a  ehlorite-like  minetal. 

Pyr.,  etc. — Accordiag  to  Daraour,  loses  l'S  p.  o.  at  100°  0, ;  18  p.  c.  between  100°  and  150°  0. ; 
regaining  allloat  bnt  3-1  p.  c  after  6  days'  eipiKure  to  the  ordinary  air;  at  170°  0.  the  losa  ia 
le-ä  p.  c,  whioh  is  reduced  to  92  p.  o,  after  16  days'  eiposure.  B.B.  eifüliatea,  awella  up,  ciirvea 
iato  Eao-Öke  or  vermicular  forma,  and  fuses  to  a  white  enamsL  E.  =  2— 2-G.  Deeomposel  by 
muriatie  aeid,  wLlhoivt  gelatmiziug.  The  sphierosSüMe  gelatinizea,  but  Heddle  aays  Üiis  ia  owlng 
to  a  miiture  otmesoUte  y/iih  the  atilbite. 

Obs — Stilbilö  ocours  mosUy  in  oavities  in  arajgdaloid.  It  is  also  found  in  some  metalhferoua 
veius,  and  in  granite  and  gneias, 

Abuudant  ou  the  Faroe  lalanda,  in  leeland,  and  on  the  üle  of  Skye,  in  amygdaloid;  alao 
found  on  tho  lale  of  Ärran,  Scotland;  in  Bumbartonahire,  at  Long  Ora^,  and  at  Kilpatriok,  Soot- 
land,  in  red  erjatala ;  at  Kincardme,  Kilmalcolm,  Campaie,  8<x)tlaad  |  at  the  Giant's  Caiiseway, 
in  the  Mourne  Mts.,  etu.,  Irelanrt;  at  Androasberg  in  the  Harz,  and  Kongaberg  and  Areodal  in 
Norway,  with  iron  oro ;  In  the  Vendayali  MW.,  Hindostan,  in  large  tranalueent  oryatals  having  a 
reddiah  tiage  ;  also  m  the  Nerbudda  Valley  and  in  the  Bombay  Prosidency ;  a  brown  variety  on 
granite,  at  üie  copper  minea  of  Gustafaberg,  near  Fahiun  in  Sweden  ;  at  Andreasbarg,  Kongsberg, 

SphsrostiMle  ocenra  in  minute  apheres  over  faröeliie  in  Sliye ;  at  Stotr  (anal  13,  14) ;  and  at 
Quirat^,  in  apheres  as  large  as  a  pea. 

In  North  America,  sparinglj  in  smaU  crjatala  at  ehester  and  the  Charlestown  Syenite  quarries, 
Mass. ;  at  the  gneias  quariy,  Thaohersville,  Conu.,  in  crystals  lining  oavitiea  in  eoarae  granite ;  aC 
Hadlyme,  ia  radiated  forma  on  gneiss,  assodated  with  epidote,  garnet,  and  apatite;  at  Phillips- 
town,  'S.  Y.,  in  cryatala  or  fan-like  gronpa;  oppoaite  West  Point,  in  a  Tein  of  decompoaing  bluiah 
feldspar,  iatarsecKng  gneiaa,  in  honey-yellow  cryatals;  in  the  greenstone  of  Piermont,  in  minute 
crystala ;  in  soopiform  orj^tala  of  a  dull  yeüow  color,  near  PeekakiU,  N.  T. ;  and  at  Bergen  HiU, 
Kew  Jersey,  in  small  bnt  bright  OTTStals;  also  at  tho  Michipicoton  lalanda,  Lalie  Snperiori  at 
Partridgo  laland,  Hova  Scoläa,  forming  a  perpendioular  Tein  from  8  to  4  inchea  thieli,  and  from 
30  to  60  fest  long,  intetsecting  amygdaloid,  ita  colora  whit«  and  fleah-redi  also  at  Isle  Haute, 
Digby  Seei,  GnUiver's  Hole,  Black  Eock,  Cape  Blomidon,  Hall's  Harbor,  Long  Point. 

The  naroe  siiliite  ia  from  orftflpi,  Ivake;  and  desnstvM  ftT)m  Unpii,  a  im-ndle.  The  apedea  aülbite, 
.■^a  adopted  by  Haiiy,  induded  Strahlzeolith  Wem.  (radiated  zeolite,  or  the  abovo),  and  Blätterzeo- 
lith  Wem.  (foliated  zeolite,  or  the  apecaea  heulandite  beyond).  The  forroer  was  the  typieal  pmt  of 
tho  species,  and  is  Va&  first  mentioned  in  the  deacription ;  and  ihe  latter  (made  tbe  variety  ^Ibile 
anamorphique)  he  added  to  the  speiäea,  as  he  obserres,  irith  much  heaitaHon.  In  1817,  Breit- 
haupt separated  the  two  Beo2itea,  and  oalled  the  former  desmdne  and  the  latter  camiiiie,  thos 
throwing  aside  enljrcly,  contrary  to  role  and  propriety,  Haüy's  name  siObite,  whioh  sbould  haira 
bean  acoeptad  by  liim  in  place  of  deamine,  it  being  the  typiOal  part  of  his  speoies.  In  1822 
Brooke  (apparantly  unaware  of  what  BreiOiaupt  had  dona)  used  siilbüe  for  the  firat,  and  naraed 
the  other  healandüe.  In  thia  he  has  been  followed  by  the  Prench  and  Bugliah  mineralogista ; 
whila  the  Gecmana  have  unfortunately  followed  Breithaupt. 

Ali. — awbite  haa  baen  observed  dhanged  to  quartz, 

393,  TTPTtlTTT.urPTf.    Epistilbit  G.  Hose,  Fogg.,  vi.  183,  1826.    Monophan  Breith.,  Ohar.,  279, 
1823. 

Oi-thorhombic.  JA  7=135°  10',  0/\  l-j=l44°  53' ;  »  :_5  :  e=l-423  :  Ij 
2"42i3.     Observed  planes,  as  in  f.  408,  with  3-ä  replaeing  edge  /Al-J. 
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oxYGEN  coiiromros. 

1-*  A  1-i,  top,=109°  46',  14  A 1-?,  top,=U7''  iO',  Ih  \-i 
=122°  9',  1-i  A  l-i=141°  47'.  Cleav^e:  i-l,  very 
perfeet ;  indistinct  in  other  directions.  Face  ZmosÜy 
uneven.  Generali j  in  twins;  composition-face  I. 
Also  granulär. 

H.=4"4-5.  G.=2-249- 2-363.  Lustre  of  cleavage- 
face  peai'ly ;  of  /  vitreous,  Color  white,  bluisli-  or 
vellowish-white,  reddisli.  Transparent — translucent. 
Fraetui'e  nneven.  Double  i'efraction  weak ;  plane  of 
optical  axes  pai-allel  to  «-J,  and  bisecti-ix  normal  to  i^. 

Oomp.— 0.  ratio  forß,B,Si.l![=  1:  3:  13:  B;  cotresponding  to  6  Si,  äl,  (f  öa+l^Na),  6fi= 
SÜiea  59-0,  alumina  16'9,  Umo  7-3,  soda  2-0,  watet  14'8=10D.  ADaljsea:  1,  3,  G.  Roso  (1.  c); 
3,  Dr.  limpriflht  (Waltersh.  Tulk.  Gest.,  S48) ;  4,  6,  Waltershauaen  ßb.) ;  6,  Kurlbaum  (Am.  J. 
Sei.,  II.  isiii.  421);  1,  8,  How  (ib.,  iivi.  33): 

gl         Äl        Ca        Sa       a 


bh.       58-99  18-21 

59-22  17-23 

ywh.   fiO-08  le-lt 

G8-U  n-10  r 

N.  Bcotia       (?-)58-6T  lB-34    J 

"  5S-SS  le-ja    7-8 

d  fonuB  a 


.-TS  14-48-99-93  Eoae. 

.■52  13-Bl  (lo38)=100  Roae. 

:-35  14'98=10t-44Liiapnclit 

1-46  1390=lül-0i  Valtetsliaiisen, 

14  £3-35  14-31  =  101'62  Walteraliaiiaeii. 

li:&a3-06  ]4-21,  Pe  0-12,  K  0-19  =  100-28  Knrlbaum. 

lO      099  15-42,  Pe  1-58,  K  0-99-9S-89  How. 

.1       2-10  14-93  =  100  How. 

iciilar  enamel.     Solubla  ia  conceiitrated  muriatic 


Pyr.,  6tc_ 
acid  witliout  gelatiniziug. 

Obs. — Ocüurs  with  scolecite  st  the  Berufiord  in  Icelaad ;  in  Faröe ;  at  Poonali  in  India ;  in 
small  fiesiiMDolored  urystalB  at  Stye;  iu  small  retldish  oryatals,  nearly  or  quite  opaque,  with  stQ- 
Ute,  at  MargaretviÜe,  H.  Seotja,  7  m.  E.  of  Port  Qeoi^e  (aoal.  *! ;  loo.  for  anal.  8  noi  pracisüly 
koown).    Eeported  bb  ocourring  with  stübite,  apophylüte,  etc.,  at  Bergen  Hill,  N.  J. 

PairosWiife.  Tod  Waltersliaitaeii  thus  namea  (1.  e.,  p.  251)  a  apecimen  from  Borgarflottl,  which 
afforded  on  analysia  Si  61-87,  Sl  17'83,  Ca  7-32,  Na  2-00,  E  1-78  S  9  30=100,  for  whicli  be 
deduoes  tho  0.  ratio  1  :  3  :  la  ;  3,  and  writes  the  formula  It  Si  +  iSl  Si'+B  fl.  It  reBemblea  epi- 
stilbite,  but  gives  (Po^.,  xcix.  170)  136°  39'  for  ehe  angle  I/\  I. 

334.  BUniiAKDITI!.  Blättriger  Zeolitli  Meyer,  Beschaft.  Obb.  N.  Pr.  Berlin,  iv.  1179; 
Sofm.,  Bergm.  J.,  430,  1789.  Blätter-Zoolith  (var,  of  Z.)  Wmi,,  1800,  Ludw.  Min.,  49,  ISOs! 
Stübite  pt,,  Stübite  anamorpMque,  K,  Tr,,  üi.  1801.  Buzeolitli  BreiSi.,  Hofiin.  Min.,  It.,  Ij, 
40,  1818.  Heulandite  Bropke,  Ed.  Phil.  J.,  vi.  112,  1822.  Lincoinit«  Eitchcode,  Eep.  G.  Mass., 
1833,  437,  1835,  662,  1841.    BaaumontitB  Leoy,  0.  R.,  1839. 


Jlonoelinic.     (7=88°  35',  7  A/^ 


--im°  4',  0  A  1-1-^156°  45' ;  «  :  5 
1-065  :  1  :  2-4785.  Observed  plai 
in  the  annexed  ß 


0  A  2'/=116'' 
0  A  -2-i=114 
%i  A  -3-4=129 


aA -1=106"  32' 
i-\  A  J=lll  58 
-lA -1=146  56 


elinodiagonal  (i-l)  eminent. 
Also  in  globnlai'  forms ;  also  granulai'. 
H:.=3-5-4.  G.=2-3,  Hmdinger ; 
2-195,  Faröe  Islands,  Thomson ;  2-175, 
leeland.  Lustre  of  iA  strong  pearly ; 
of  other  facee  vitreous,  Color  various 
sliades  of  white,  paesing  into  red,  gray, 
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and  browii.  Sü'eak  white.  Transparent — Bubtranslücent.  Fractare  sub- 
eonehoidal,  uneven.  Brittle.  Double  refraetion  weak ;  optic-axial  plane 
normal  to  i-i;  bisectrix  positive,  parallel  to  the  horizontal  diagonal  of  the 
base;  Descl. 

Comp.— 0.  ratio  1  :  3  ;  la  :  5,  oorresponding  to  BSi,  3a,Öa|5li=SMIicii  69-1,  B!aminalfi-9.1ime 
9-2,  water  14'8=100.     Aüdj-aos  :  lMc)'sr(Lc)j   2,  Thomaon  {Min.,  i.  3«) ;   3,4, 
(Haudw.,  i.  303,  Po^.,  Ci.  525) ;  5,  Damour  (Ann.  d.  M.,  IT.  x.  207)  ;   ö,  Waltershs 
ßest,  253);  1,  Haughton  (Phü.  Mag.,  IT.  luL  509)  : 


"  59-63    15'14    624    0'46    SBö    15-48  Sanmielsborg. 

"  59-B4     16-33     7-44     1-16        " 

"  58-90     16-81     7-38     0-57 

Nerbudda     56-59    15-36     S-B8     1-45    0-89    17-48;  SigO- 

Tlie  red  color  of  the  Passa  cnyBtala  is  duB,  aCCOrding  tO  Kanngott,  to  miaute  erystalliae  grains 
ofanotlier  miasral. 

Pyr.,  etc. — Aecordii^  to  Damour,  the  FacÖe  mineral  losaa  part  of  its  water  in.  diy  air,  which 
it  retakes  in  ordinär/  air ;  tte  losa  of  the  mineral  is  2-1  p.  c,  at  100°  C,  and  8-7  p.  c.  bstween  100° 
and  150°  C;  and  this  is  restored  again  after  34  hoars  iu  the  air.  At  190°  the  loas  is  13-3  p.c.; 
and  by  the  endtif  two  Yooötha  alt  ig  tegaiaeii  but  2'1  p.  e.     B.B.  aame  aa  with  stllWte. 

Obs. — Heulandite  oocura  prinoipallj  in  amjgdaloidal  rocka.  Also  ingneiss,  andoocasionaUj-in 
metalliferou3  Teina. 

Th.0  fluest  specimens  of  thia  apedes  come  &om  Berufiord,  and  elsewhera,  Iceland ;  the  Faröe 
Islands ;  the  Tendayah  Mountaina,  nindoataii.    It  alao  oceurs  in  Ihe  Eilpatiiek  Hills,  near  G-las- 

tow  ;  Dn  the  I.  of  Skjo  ;  in  Cho  Paaaa  Talley,  Tyrol ;  Andreaaberg,  Harz ;  near  Semfl  and  Rodis- 
)rt,  Bohamia ;  Poremba,  Poland ;  Maraohenttorf,  MorBTia ;  Hendörfel,  near  Zwickau,  Saxony ; 
Siberia.  at  ITertachinsk,  etc ;  in  the  amygdaloid  of  Abyssinia.  Red  varieties  occur  at  Oampsie  in 
3,  with  red  stilbite ;  alao  in  Sassa  Talley,  Tyrol ;  and  brown  in  ore  beds  at  Arendal. 
.t  Pater'a  Point,  FoTa  Sootia,  it  ooonrs  in  amygdaloid,  presenting  -white  and  fleah-red  colors, 
nnd  assodated  wiih  laumonüte,  apophyllite,  thomsonita,  etc. ;  also  at  Cape  Blomidon,  in.  cryatala 
an  ineh  and  a  half  in  length ;  at  Martial's  Oova,  lala  Haute,  Partridga  Island,  Swan'a  Oteelt,  Two 
Islands,  Hall's  Harbor,  Long  Point. 

In  the  TJnited  States,  -with  atilbite  and  chabaaite  on  gneisa,  at  Hadlyma,  Ct.,  and  Cheater,  MasB. ; 
with  theae  niinerate  »nd  datolite,  spophyllite,  etc.,  in  amygdaloid  at  Bergen  Hill,  Mew  Jersey ; 
sparingly  at  Kipp's  Bay,  Kew  York  Island,  on  gneiss,  along  with  atilbite;  at  McKinney's 
quarry,  Rittenhouae  Laue,  near  Philadelphia,  sparingly;  on  north  shore  of  Lake  Superior, 
between  Pigeon  Bay  and  Fond  du  Lac ;  in  minute  crystals,  seldora  over  half  a  line  long,  with  hay- 
denite,  at  Jones'a  Falla,  near  Baltimore,  on  a  ayenitlo  sohist  (Levy'a  ieaitmoniile,  whioh  ia  orjstäl- 
lographically  and  optieallj  identio^  with  heulandite). 
Hameö  after  Üie  Eogliah  mineralog^st,  H.  Eeuland. 

CmtlSlTI!  ffiw  (Ed.  S.-Pilil,  J.,  n.  I.  64,  1859)13  near  heulandite  in  oompoHition,  but  iamaaaiTe, 
with  a  snbresinous  or  waxy  luatre,  H.=3-ö,  white  oryeHowish-whiteoolor,  anditfoäes  B.B.  with- 
out  inturaeacenee.  How  oblained,  aa  a  mean  of  two  analyaea,  Si  5J-57,  '&l  I-J-B8,  3?e  1-14,  Mg 
1-87,  Öa  9-82,  £  0-37,  fl  15-69=99-12.  Forma  tJio  thin  outer  oruat  of  amygdnlea  in  trsp  of  the 
Bay  of  Fundy,  near  Black  Hook,  A  pure  speoiea  oonld  hardly  bo  eipeeted  ftora  a  maasire 
material  in  auch  a  condition. 


395.  BREWSTBRITE.    Srwfe,  Bd.  PML  J.,  vi  112,  1822.     Diagonit  Breith.,  Ohar.,  118,  1832. 

Monoclinic.  C=86°  56',  7a  J=136°,  ÖAU=15r  14';  a:h:c= 
l-OSST  :  1  :  2-4715.  0  A  i-i=^S°  4',  ÖAi-*=90'',  0  A  J— 93°  24',  0  Ai4 
=176°,  J-*  A  \-^=11^°,  Brooke,  From  measnrements  by  .Mallet,  JA  i=: 
136=  13',  IaU^UT  ir-23',  /Aa=112°  12'-17',  ö  A  f  ^=175°  49' 
-55'  \-l  A  -^1=171°  40'-4:3',     Cleavage  :  *4  highly  perfect. 

H.=4-5-5.    G.=2-432,  Thomson;  2-45,Dainour;  2-453,  Mallet.    Lu&- 
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tre  of  i-\  pearly ;  of  other  faces  vitreous,  Color  white,  iii- 
clining  to  yeilow  and  gray.  Streak  white.  Transparent — 
tranBlueent.  l'Vacture  uneven.  Double  refraetion  weak ; 
optic-axial  plane  normal  to  «4 ;  hisectrix  parallel  to  ortho- 
diagonal ;  plane  of  axes  of  the  red  raya  mclined  21  "-23° , 
to  i4,  and  70°-72°  4'  to  0. 

Comp,— 0.  ratio  for  ß,  B,  Si,  S=l  :  3  :  12  :  ß,  corraaponding  to  6  Si,  Sl, 
(frSr  +  J!ßa),  6  S— Silica  53-6,  alumina  15-3,  liarjta  1-6,  strontia  10'2,  water 
13-4=  lUO.  Aiialysea:  1.  Connol  (Ed.  N.  Phil  J.,  xix  85);  S,  TtoiQ80ii  (Min., 
1  848) ;  3,  J.  W.  Mallet  (PML  Mag.,  IV.  xriiL  218)  : 

§i  Xl  Pe  Ba      Sr  Ca  fl 

1.  Strontian  63-67  ll-i9  0-39  &-15  8-33  1-3B  12-B8=I00-46  Connel. 

3.  "  53-04  16-64 6-OB  901  O'SO  14-73t=100-l'r  Tkomson, 

3.  "  (f)B4'3a  lS-35  0-08  6-80  8  99  M9  13-22=39-85'MaUet 

Pyr.,  Bto. — According  to  Dsmour,  brewsterile  loses  water  in  unlieated  dried  air,  esperiencing 
aloasofweiglitof  l-65p.  c  iu  the  oouraa  of  a  month.  At  100°  C,  aftec  3  houra,  tlie  Iosb  ia  0-3 
p.  0.,  but  Kt  180°  C.  1'7  p.  e.,  when  the  mineral  wLile  atill  hot  is  eleetric,  the  raystals  rautually 
attracting ;  they  haTe  become  opaq^uB  and  pearly ;  by  48  boura'  expoanre  to  ordinaiy  air,  the  ioas 
13  rednced  to  S-t  p,  c.  At  190°  C,  the  loss  is  8-2  p,  c;  this  is  rsdnced  to  aeroafter  48  houis' 
eiposure ;  and  at  3Jo°,  the  loss  is  10-1  p.  c,  which  is  reduoed  to  1-2  p.  o.  after  8  days'  esposure. 
At  a  dull  red  heat  the  loBs  is  12-8  p.  c.,  and  at  a  bright  red,  lS-3  p.  c.  B.B.  swelis  up  and  fusss 
at  3  to  fl  white  enamel.    Decomposed  by  acids  without  gelatinizing. 

Obs.— First  observal  at  Strontian  in  Argyleahire,  with  caluite.  Ocours  also  at  the  Giant's 
OaTieaway,  ooating  the  cavities  of  amygdaloid;  in  the  lead  rnines  of  St.  Turpet ;  neai  Freibiirg  in 
the  Brisgau ; ,  at  tiie  Ool  äii  Bonhonune,  S.  W.  of  Moat  Blane,  on  a  quartz  rock ;  near  Bareges,  in 
the  Pyrenees,  in  a  calcareous  sohist;  and  it  haa  been  reportod  from  tlie  department  of  the  IsÄre 
in  France. 

Named  after  Sir  David  Brewster. 

336.  MORDENITE.    Um,  J.  Ch.  Soc,  IL  iL  100. 

In  small  hemispherical,  reniform,  or  cylindrical  concretiona.  Strueturo 
flhrous. 

H.=5.  G.=2-08.  Lnstre  highly  eilky.  Color  white,  yellowish,  or 
pinbiah,     Translucent  on  the  edges.     Eather  brittle. 

Comp.— 0.  ratio,  S,K.gi,a=l:  3:  18:6;  correapondmg  to  9gi,Sl,(^Öa+iSa),ell=§i 
66-92,  Si  13-66,  Öa  4-59,  Sa  2-54,  S  !3-29  =  I00.    Analysia  ;  Howtl.c); 

gi  Sl         Öa        Sa  fi 

(g)  68-40       12-77       3-46       2-35       13-02=100. 

The  3oda  indudea  0-09  to  0-23  of  potash.    The  ai 
Pyr.,  ato. — Tields  water.    B.B.  fUses  without  i 

Oba.— Occura  near  Morden,  King'a  Co,,  Nova  Scotia,  in  trap,  with  apophyllite,  barite,  and  a 
prehnite-like  mineral ;  also  at  Peter's  Point,  eight  milea  wesl,  wili  gjroliK. 


APPENDIX  TO  ZEOLITE  SECTIOK. 

397.  SLOANITE    MenegkM  &  Bechi,  Am.  J.  ScL,  II.  xiv.  64. 

Orthorhombie.     /A  /=105°.     Oleavage:  /  Tery  distinct.     In  radiated 
nasses,  with  often  a  fracture  transverse  to  the  radiation. 
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H.=4-5.     G.=3'441.     Luatre  pearly.     White,     Opaque. 

OoJiP. — 0.  raöo  for  fi,  %  Si,  fi,  from  Biialjrsis=l  :  6  ;  1  ;  l=SiUca  4,2-1,  alumina  3 
1-i,  water  11-0=100,    Analjeis:  BecM  (Am.  J.  Sei.,  II.  xiv.  64): 

§i  Äl  Ca  %         Sa  S  fl 

42-19         35-00         8'lä         S-S7  0-!J5         0-30         12-50=100-16. 


Pte-,  bto. — Yields  water,    B.B.  fuses  withoiit  iatumescenoe  to  a  whita  enatt 
■Üie  aäds  evea  in  the  öold,  aad  gelatinizes. 

From  tlie  gabbro  tobbo  of  Tusamy. 

308.  Sabpaceiih  Besdßiüeaax  (Min.,  i,  420).  A  zealiUi:  minera!  from  Saapaolv  in  KalserstuH, 
afforded  J.  Schill  (JahA.  Min.  1846,  452)  Öi  51-50,  äl  16-51,  Oa  6-30,  £  6-83,  Jtfg  1-9S,  S  17-00 
=30-0(5,  Occurs  in  tufta  of  fibrea  and  oonoretiona ;  G.=l-465;  H.=4— B;  white  or  colorlesB; 
luBlre  silky  to  vitreoue.  Easily  solubla  in  auriatie  add.  Oceura  in  doleryte  in  cavitiaa,  and  is 
often  overlaid  \>j  faujaaite  and  apophjllite. 


III.  MAEGAEOPHYLLITE    SECTION. 


The  MargarophylUteö,  whose  general  characteristica  are  mentioned  on 
page  393,  have  the  crystallization  of  the  micas,  and  the  name  alludes  to 
tlie  pearly  folia.  MasBire  varieties  ai-e,  howeverj  mueh  the  most  common 
■with  a  large  part  of  the  Bpecies,  and  (Jiey  often  have  the  compaetnesa  of 
clay  or  wax,  Tale,  pyrophyllite,  Serpentine,  are  examplea  of  epecies 
presenting  both  extremes  of  structure ;  while  pinite  oecui's,  aa  thus  far 
known,  only  in  the  compact  condition- 

The  Proportion  of  silica  variea  widely,  the  oxygen  ratio  between  it  and 
the  basee  haying  the  limitß  3  : 1  and  \ :  1,  correaponding  to  terailicatea  at 
one  extreme  and  the  lower  of  eubeilicatea  at  the  other,  But,  reckoning  the 
water,  or  part  of  it,  among  the  bases,  the  speciea  may  aH  be  arranged 
imder  the  heada  of  Bisilicates,  Unisilicates,  and  SubailicateB  ;  and,  although 
thcre  must  be  much  that  is  hypothetical  in  such  an  an'angement,  the 
method  ia  adopted  beyond, 

Thia  method  of  arrangement  ia  in  faet  no  more  arbitcary  tban  the  coraaion  one  of  making  no 
account  of  the  wcter.  läa  has  the  o^fgeu  ratio  for  the  silioa,  bases,  ä^  :  I ;  but,  at  the  aame 
time,  it  containa  water,  and  holds  it  even  when  bigbly  heal^d,  thereby  indicating  that  part,  at 
leaat,  of  the  walsr  ia  baaic;  and  wilh  basia  water  the  ratio  may  be  2 :  1,  or  that  of  a  true  Biail- 
icate.  The  arrangement  of  talc  at  the  head  of  the  Bisilicates  appeara,  therofore,  not  to  be  alto- 
gether  arbitrary.  PjrophyUite  ia  a  troo  alumina  tfllo,  il  haviiig  the  same  iDsygen  ratio  89 1^ 
aud  like  sliucture,  lustre,  graasy  feel,  and  even  ränge  of  color  |  and  it  haa  its  place,  therefore, 
neiL  to  talc,  among  Üie  Bisilicates.  Serpentine  ha3  not  siliaa  enough  for  a  Biailicate  ;  but,  with 
half  of  ita  water  basic,  it  is  a  Unisilicate.  Kaolinite  is  identical  with  aerpontine  m  oijgen  ratio, 
aa  pyroptyllite  is  wilii  talo,  and  ia  aimilarly  a  Uniailicate.  Pinite  has  tiie  sama  ratio,  exeepting 
halflesaof  water,  and  ia  atriotly  an  alumioa-alkali  Serpentine;  and  palagonite  is  anothör  of  like 
ratio  and  oliaractera.    These  Bpecies,  moreover,  are  all  related  fo  Öie  mai^aroditas  or  hydrous 

In  the  following  table  the  spadea  are  distributed  under  die  three  heads  ahoye  mentioned.  The 
Cötalogiie  of  the  speciea  and  their  formulas  in  the  flrst  two  of  theae  aubdiyisiona  is  followed  by  a 
table  eontaining  the  oiygen  ratio  for  the  protoxyda,  aesquioiyda,  silica,  and  water,  and  also.  In 
another  column,  thoae  for  the  basea,  siüca,  and  water  ;  and  under  fl  in  the  latter,  a  fraction  ia 
added  ui  parentlieaes,  which  indioates  what  proportion  of  the  water  (whMi  any)  is  made  ba^o  iu 
the  formulas. 
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AHBAHGEMEKr  OF  THE  SPECIES. 


I.  BISILICATES. 


I.  TALG  GROUP.    Foliated  when  erystallized. 
SB9.  TaloA  (ifi+f%)Si 

400.  Pyrophiimtb  (|fi.ä+Jäl)Siä+TVIl 

401.  PlHUTB  (ß',  fi',  Sl)  §i'+-j%a 

IL  SEPIOLITE  GEOUP.     Contain  magnesii 

402.  Sepiolitb  (iB  +  JM:g)gi  +  ifi 


404.  OlMOLITB  (-ifi'+jäljSi'+fi 

405.  SmbOOTB  (iÄ'+iäl)Si'  +  4ifi 
40e.  Mohtmobillonim:    (ifP+JäljSi'+sK 

TU.  CHLOEOPAL  GROUP.    Contain  iron  In 

401.    SriLPNOMELAHB  (ß*.  (Po,  äl))  §)"+ 2  S 

408.  Chloeoeal  (Fe' Se)Si+4Jll 


si0[e,||(ins+jMg) 

SieiesKiHj  +  JMgj  +  i^jaq 

sie||e,j(i-H,+ieAi)+-iVaq 

ir  aluminum.    Knowa  only  maasire. 
Si©les||(iH,+JMg)  +  iBq 

aie|e,||Mg+jaq 
Sio|[ea|[(iHä+tjJAi)+iUii 

e  sesquioiyd  atate. 

Si0ie,|(H,ß(Po,Al))  +  faq 
Si616,i(¥a,flFe)  +  14aq 


I          H    i 

H    i 

Cimohte 

1     3       1 

3 

lÖ) 

b 

1       n  i 

H   *(i) 

Sraeotite 

1     4      4? 

4 

4(i) 

Pyrophymte 

1     H    i 

u  im 

Monlmonllomte 

1     2^     2i 

n 

2i 

Püilite 

1    8  30      a 

n    -Ö) 

StilpnomelaDe 

3 

& 

SapioUle 

1          3       1 

3       1(S) 

Ohloropal 

1     ^       i 

2 

* 

Aphroditö 

1          2      1 

2      ä 

Clauconita        1 

3     9       3? 

2i 

ä? 

II.  traiSILICATES. 


IV.  SERPENTINE  GROUP. 


■ir    Serpbntinb 

■11;^.    3ASTITE 


416.  Hydeophitb 
,   416.  Gbnthhe 
"  417.  SAPOHirs 


fJll+J%)'Si+jS 
Öfl+lKgjSH-jfi 

(ta+ä(Si,%))'8i+äfl 


a|0.j|(iH,+Sptfg,Fe))=  +  Jaq 

Sije.Ki  H, + i  (Wi,i^)), +ä  aq 
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HYDKOC3   BILICATKS,   MMIGAIIOPHYLLITE  SECIION. 
V.  KAOLOTITE  G-ßOUP.    Coatain  aiumtaura. 


418.  Pholebite 

419.  Kaownitb 

420.  Hla.tLOYSn'E 
4a  1.  Samoite 


äl'Si'  +  4fl: 


Si||e.|(iH,+JÖAl).+-iaq 
SHe,[(iH,+S3±l),+acL 


VT.  PINITB  GROUP.    Contain  aluminum,  and  generally  alkali  rc 


422.  PmiTE 

423.  Catäspojte 

424.  BiaiMTB 
435.  PALa.80tJnB 


(iS'+f(£',Sl))'gi= 


Bi|e,||(iH,+i(K„Öftl))> 
Blle,P(|(K„6a,Mg)+JdAl)a+iaq 

ßile4(iH,+S(K,^(Al,Fe)),  +  a<i 


VIL  MARGASODITG   GEOUP.      Structura  i 


Coatain  aluminum,  and  gecerallj 


421.  Geoppite 
426.  toiqtitb 

429.  MARGAKOnffiE 

430.  DAMOirsiTE 

431.  Paeagonitb 

432.  eufeyllitb 

433.  CEllachebite 

434.  CoOKBTDa 


(MH+iE)=+f(Sl,5e))'Si' 
(Kifi+iß]'+^(Äl,S^e))'SiM 

ö(4a+*ß)'+iSi)=§i'+fi 

(ilJfi+4.E:)"  +  J(ÄI,¥^e))''Si' 

(i(ifl+*rTa)'+fSl)'gi^ 
(iß'+|äl)''äi"+Jfi 


f  fl  Si|e,|ß(H„B)+ Jö(Al,  ?e))»+l  a( 
Si|e,Ea(Hi,  fi)  +  iÖAl),+4aq 
eile.Ettfi  +  lö{Al,  Pe))3+aq 
S16,l(HH„E:a)  +  tÖ(Aa,Fo)). 
Sije.l(i(H„K.)  +  f;9(Al,Fe)), 
Siie4{i(Ha.Haa)  +  äOAa), 
Si||e,||(UK=,  Wa,)  +  ^  ßil),  +  J  aq 
SiSe.l|(i{H.,Ks,K)+J^Al), 


Till.  HISINGERITE  GROUP.    Cousiat  largely  of  ii 


4"B  Hl=iIHIiBEIlB 

436  Ee:uah\ite 

431  ITbotolitb 

438  SrOBELITB 

4  Sil  GlLLIuaiTE 

440  JOLLTTE 


(ifl'+fr(Fe,  Mn)')=gi'  +  a  Sile,töH.+4(Fe,MD)),  +  4aq 


(K',¥o)''gi=+Ga 

(iß=+säi)'a'+4 


Si]|e,||(-E:,  öi=e)=-|-3aq 


Deweylite 

CeroUte 

Ily'iroptitc 

Geathite 

Pholente 


—441   Epiohlobitb.    442.  Polthsubite.    443.  Lillitb. 


Halloysite 


,   S  a  fi  RBÖi  S 

4  2  3  4  a  (^)  Pinito 

3  3  2  3  3  (J)  Cstaspilite 

4  3  2  4  3  (I-)  BiliatLto 

3  3  2  3  3  (i)  Palagoiiite 

3  3  3  3  3  ft)  FaMunite,  A. 

3     3  3  3  3  2                                  B 

3    4  2  3  4  2  (i-)  Voigtite 

3    4  8  3  4  8  (t)  Groppite 


ß  s  9l  a  ftfiSi  a 

1  3  12      3         8     4     1(9 
3  5     8     1  4    4    1 

2  13    5  3     8    1-, 

L  2    4    n  3    4    n 

1  3     5 


2Ö) 
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Margarodite 
Damourite 
Farsgonite 
Euphylüte 
(EUaoherita 
Cookeite 


OXTGEN  C0MPOTJKD8. 


9  12  2  10  12  2(9  Neotodte 
GilHngite 
Jolljte 


6     1  5     6     l(i) 


I  gi  a  msiü 


im 


IIL  SUBSILICATES. 

The  apeäes  lieve  arronged  b9  Subsilicates  seera  to  bland  indeflnitely  with  Üie  Unisilieates. 
The  oommofi  ohJoritea  have  afomicall;  üiree-FourÜis,  two-thirds,  or  less,  of  silici  than  basea,  and 
are  manifeBtlj  subsilicate  in  ratio.  But  they  graduate  into  the  pjTosderites,  which  are  true 
TJnisilicfltes,  if  the  water  is  not  partly  basic,  and  thua  pass  into  tho  maj^arodites  abova.  Yet  Üia 
pyroscletitea  heve  bo  much  casBmlilänee  to  tha  ohloritea  that  they  Beem  to  belong  to  the  same 
natural  group. 

TTnder  the  unoertaintj'with  rogard  to  the  amount  of  basic  water,  the  apedat 
the  following  table  with  their  oxjgen  ratios,  and  with  the  constituents  unartaugad  in 

It  is,  however,  interesting  to  observo  that  the  spedea  of  pyroaclerites  and  ohlorites  may  all 
have  the  formula  of  a  two-thirds  silioate  if  all  or  part  of  the  watar  be  made  basic ;  and  if  the 
raäo  3  :  2  be  tha  right  one  Cor  tbis  firat  aection  of  ttie  Subailicataa,  the  Subsilicates  will  theii 
have  the  ratio  3  :  2  for  the  firat  or  Chlorita  group,  2  :  1  for  the  aeoond  er  Oliloritoid,  and  3  :  1 
for  the  Seybortite  group.    lu  a  secoad  table  below,  the  fonnulas  are  writlen  on,  this  soheme. 


I.  CHLORITE   GROUP.     0.  ratio  for  baaes  and  süica,  vJatar  exoluded,  1  :  1  to  3  :  2, 


PyHOSCLEMTB 

4    : 

2     6     3 

1    : 

L  im 

OflONIOEITB 

3    ; 

2     5    21 

1   : 

1    H\) 

Jepfeeisitb 

2    ; 

B    fl    2i 

1 

1    iW 

Penhinmb 

4    : 

ä    ii  3 

4    : 

3     2(i 

D] 

Ri 

; 

i    e   4 

4    ; 

5     2(i) 

Li 

J    6     Si 

S    : 

2     1* 

Pi 

i     4|3i 

3    : 

2     li 

2{i(Mg,Öa)'  +  |Sl),8§i,3a 
3(|l*g=+l(äl,5'o)),3gi,3a 
8(i%'  +  JÄl),9gl,12a 

fi(fMg'+?(Äl,Pe}),8gi,12S 

(=]ag'+^si),ffi,iia 

3(Ki%'+^3Po)+fäl),Si,ljft 


3a{Fe,Mü)'+4l'e),Si,HB 


II.  CHLOEITOID  GEOÜP.    0.  ra 

4B7,   OOEDNDOPHII,IIE        111g 

453.  Chloritoid  13     2     1 

4B9.  MAMiRlTE  I      6     4     1 

460.  ThüEINOItE  2     3     3     2 


13  and  silica,  2  :  1,  oc  naarly. 

L    %  4{i(4Mg  +  }F6)'  +  iÄl),3§L5n 

I     i  4(jS'o=+fSl),3gi,3a 

;    1(1)  YttÖa=+?Äl),Ggi,3ft 

l    m)  10(|Pe=+S(Sl,Pe)),9Si,12B 


ni.  SBTBEETITE  GEOÜP.    0.  ratio  fot  bases  and  BÜica,  3  :  1  (to  4  r  1  7). 

6     9    5^  3    1     i^  2(H%öa)=+jSl),Si,ia 
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HTDKOUS   SILICATES,   MÄEGAEOPHri.Ln'E   SECTION, 

!Formiilas  of  tlie  Snbsilicates  based  on  the  rati<B  3  :  2,  2  :  1,  3  :  1, 


CeLOBITE   GKOUP.     0.  r 


.0  for  bi 


Pykosclbritb  ii  (fi,  %)'+ ^  Sl)  Si 

Chohiorith  (H(fl,  lag,  Ca)'+-,^äl)  gi 

Jbpperisitb  (,^CÖ,Mg)'+Ääl)Si+ia 

Pbsninite  (i?  (fi,  %)'+W  Äl)  Si+S 

KiPiDOLiTE  (I  (B,  Mg)'  -1-  i  (äl,  Pe))  Si  +S 

LBirCHTBSBBKftlTE     (f  I4g'+%  äl)  3i  +  1^  fli 

Peochlobite  (|(Mg,  &9)'+|Sl)  Si+iiH 

CnONSiEDTiTB  (i(B'e,  >In)°+iS'e)Si+HÜ 


G(H„Mg)+|ÖA:I),e|e,|Si 

(i^(Hj,  Mg)  +  A  fl  AI),  e  ie,|  si+aq 

aMg-f-S3Äl),6ie,19i  +  laq 
(i(Fo,Mn)+^ßF©)s6[e,lSi+faq 


CHLORITOID   GROOP.    0.  ratio  for  basea  and  silica  ä  :  1. 


CoBüBBOPniLits       Ö(Slg,  i'e)=+^Xl)'  §i'+5"fl: 
Cnwnnoi»  (i  te'  +  f  Sl)'  gi'  +  3  ll 

MAM-*»iTa  (i  (Tr,  Oa)= + f  Äl)'  gi' 


Ö(Mg,Fe)  +  ^/?AI}4e4e4Si  +  Jaq 
(JFe  4-1/?  AI),  e.je.l  Si  +  aq 

(j(H5,-ea)+ä,?Äi}4e,|[e,|si 


(i(fl:,£'9)'  +  ^(»l,I'e))'gP+2S    a(H„Fe)4-i;5(il,Fe».04ö,llB:4-|aq 


SEYBERTITE   GROUP.     0.  ratio  for  hasos  and  BÜica  3  :  1. 
ÖETBERTITE  (S  (%,  Ca)'+ f  Äl)'Si+i  S  ß  (Mg,  6a)+Jrf  AI),  0.  jO,!  Si  + 

APPENDIX  TO  HYDR0Ü8  SILICATES. 


492.  "WOKniONSKorrB 

463.  SEHTYNltB 

464.  ClIHOME  OCHRB 

465.  MlLOSCHTTB 
4ee.  PlMEUTE 


Si,er,Pe,a 
gi,äl,er,ilg,ft 
Si,  «r,  äl,  ge,  fi 
(Sl,er)Si+3S 
Si,  X],  Si,  It 


461.   CBLOS0PH.SIIE 

468.  KLiPSTBrarrB 
4SS.  CHAMOiarrai 

470.  AlYITB 

4t  OA.  PioROPLüira 


Si,Po,ll 
Si,jaii,fi 
Si,  Sl,  ?e,  i-e,  a 

Si,lig,Ca,P,a 


r.    BISILICATES. 

400.  TALC.  Mayrin;  »<9o(  Tlieopkr.  MagDetis,  G^m.  Talclt,  Glininiar,  Jffrw!.,  Fobs.,  254, 
Interpr,,  466,  1546.  Talk,  Creta  Brianzonia,  0.  Hispanlta,  0.  Sartoria,  Telgaten=Lap!a  Ollaris, 
Wall,  Min.,  133,  134,  1141.  Talcum,  Tälgsten,  Speekaten,  Steiatitea,  Orond.,  lim^  89,  76, 
lt58.  Talo,  Soapstone,  Steatite,  Potatone.  Craie  de  Briangon,  etc.  Fr.  Pjrallolite  pt 
Nordenäi!.,  Sehw.  J.,  xiii.  389,  1830.    Eeusselaerito'  ikimene,  Eep.  G.  of  H".  T.,  1S37,  153. 

Ortliorhombic.     lA  J=120°,     Oeeurs  rarely  in  hexagonal  prisms  and 
plates.    Cleavage ;  basal,  eminent.    Foliated  massive ;  sometimes  in  gJobu- 
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!■  fiiie ;  also  < 


452  OXTÖF.N   COMPOUNDS. 

lar  and  stellated  gi'oups ;  also  granulär  massive,  c 
pact  or  crjptoerystalline. 

H.=l— 1'5.  G,=3-565~2'8.  Luetre  pearly.  Color  applogreon  to 
■white,  or  ailvery- white ;  also  greenish-gray  and  dark  green;  sometimea 
bright  green  perpendicular  to  cleavage  Bnrfaee,  and  brown  and  less  trans- 
Ineent  at  right  angles  to  this  direetion ;  browniah  to  blackish-green  and 
reddish  when  impure.  Streak  usually  white;  of  dark  green  Tai-ieties, 
lighter  than  the  color,  Subtranspärent — subtranslueent.  Sectile  in  a 
high  degree.  Thin  larainsB  flexible,  bnt  not  elastic.  Peel  greaay.  Optic- 
axial  plane  i-l ;  bisectrix  negative,  normal  to  the  base ;  Deacl. 

Var. — 1.  Folialed,  Taie.  Conslata  nf  fnlia,  uaually  easily  separated,  hayiug  a  greasy  feel,  and 
preBenting  orijinaniy  l^lit  green,  greenißh-white,  and  white  colora.    G.=2-55— 2-18. 

2.  Missive,  Sleaüle  or  Soapslone  (Speoksteiu  Germ.),  {a)  Coarae  granulär,  gray,  grayi8h.^7eea, 
and  brownish-gray  in  colora;  H.=l— 2-fi.  FoUstone  or  Lapia  öBixrü  (Topfstein)  is  oidinaiy  aoap- 
stone,  moce  or  less  impure,  (ö)  Fine  granulär  or  ciyptoorystalliae,  and  soft  enongli  to  be  iised  aa 
chaDt;  as  the  Prendh  dujJk  (Oraie  de  .BriaiifD»),  wMch.  ie  mUk-white,  with  a  pearlj  luatro.  (c) 
Senssikuriie,  orjptoeryatalline,  or  was-üke  in  oompoEiöon,  but  often  having  the  form  and,  oleayage 
of  aahüte  orpyroxene,  and  evidentlypseudumorphouai  edora  wliitish,  yeMowiah,  grayiah,  green- 
ish-white  to  very  dark,  and  sometinies  pearl-white;  H.=3— 4;  G,=2'814,  Beck;  Ü-IbT,  fr,  Gren- 
Tille,  2'641,  fr.  Oharlestou  Lake,  la  Oanada,  Hunt;  UBually  translucent  in  piecee  a  fourth  of  an 
ineh  thick,  Some  agalmatolite  ia  here  indaded.  (d)  Iniiunited  lale.  An  impure  slaty  talc, 
harder  thao  ordiuary  tale.  Talcoae  slate  ia  a  dark,  alaly,  argUlaceous  rook,  having  a  aomewhat 
greaay  feal,  whict  it  owes  to  the  presance  of  more  or  leas  tala 

PyraUokh  is  partly  pseudomorphous  stealäte,  afier  pycoxene,  üke  rdiaaelaerito.  It  yoriea  es- 
ceedingly  in  compoajtion,  aa  shown  by  Arppe  and  others,  and  as  recognized  hy  A.  E.  Norden- 
skiöld  in  hia  Fioland  Minsralogy,  the  alica  ranging  from  49  to  1 6  p.  c  It  indudes  pjroaene, 
therefore,  in  var!ous  stt^es  of  ateatitic  alteration.  Three  analyses  ara  ^ven  beyond  (Noa.  37-39), 
and  othera  on  p.  221,  under  pyroiene.  Anal.  41)  is  of  the  same  niaterial  fWim  Pinland,  referred 
by  Soheerer  to  bi»  pi&rr^asidiie.  The  trne  pitkarandlte  is  similar,  but  afforded  12*71  p.  o.  of  fe, 
and  9-17  Ca  (aee  anal.,  P;  321). 

Oconp.— 0.  ratio  for  Slg,  Si=l  :  2^,  wißi  a  Tarying  am 
frora  a  fraetion  of  a  pör  cent.  to  7  p.  e.  In  aome,  the  radi 
iiig  to  the  fbrmula,  the  water  being  baaic,  (f  Slg+i-  B)  S      .  .       „ 

=  100.  In  Öie  larger  part  about  1:2^:  J=(J]a:g+iSl  Si+Aft=SilicB  62'0,  magnesia  3s  i, 
water  4'9=100.  The  formula  is  oommonly  written  Iig°  Si'+a  H.  Tlie  wfl1«r  is  driven  off  only 
Ht  a  h^h  temperatuie,  and  in  some  analyaea  tliat  bsve  been  made  it  has,  on  thia  account,  not 
been  deteoled. 

Anal.  33-Ke,  by  Lychne 
be  that  öee  ailioa  (quarts) 
thia  in^redienL 

Andysea:  1,  Marignäc  (Bibl.  Univ.,  1844);  .2,  Klaptoth  (Beitr.,  t,  60);  3,  J.  Schneider  (J.  pr. 
Ch.,  iliü.  318);  4,  Harmann  (J.  pr.  Oh., sivL  231);  5,  6,  v.  Kobell  (Kastn.  Ardi.  Nat.,  xii.  29); 
7,  Beck  (Mio.  N.T.,  297);  8,  Deleaae  (ßeT.  acientif,  etc.);  9,  Waokenrodar  (J.  pr.  Ch.,  xiii.  8) ; 
10,  Deleaae  (L  a);  11,  T.  S.  Hunt  (Rep.  (i.  Oan..  1867,  454,  and  1863,  470);  13-22,  Soheerer  and 
Iüchter(Pogg.,  lxxliT.331)i  28-26,  T.  aHiint(Lo.,  469,411));  .26,  Brandea  (Jahreab.,  iv.  156); 
27,  Soheerer  (lo.);  38,  T.  S.  Hont  (L  o.) ;  29,  Soheerer  (L  a);  3U,  Tengatröm  (Jahreab.,  ir.  156); 
31-33,  Lyohnel]  (Pogg.,  invia  147);  34,  Karaten  (J.  pr.  Oh.,  uxrii.  164);  35,  Genth(Ain.  J, 
Sei.,  IL  iiaüi.  2O0) ;  36,  Seoft  (ZS.  G.,  xiv.  1 67) ;  87,  Nordenskidld  (Sohw.  J.,.siii.  389);  38,39, 
Arppe  (Fiüsk.  Min,,  43,  44,  Act.  Soc.  Sei  Fenn.,  18B7);  40,  Soheerer  (Pogg.,  idii.  103): 

8i     ?ü    ]Vo    %     a 


1.  ChBjnouni,  Fol.  tote 

62'58 



1'9S 

35-40 

0-04=100  Marignäc. 

2.  St.  Gothard,     " 

62-00 

2-25 

30*50 

0-50,  £  2-7B=98-0fp  Klaproth. 

B.  China,  AgaMat. 

0-B3 

2'27 

31-92 

0-78,  län  0-33=99-02  Schneider. 

L  Slatousl,       Taic 

59-21 

2-26 

34-42 

l-00=9B-39  Hermami.    ■ 

5.  Katharinenb.,  " 

62  80 

l-IO 

31-9-i 

1-93=93-34  KobelL 

S.  Greiner,          " 

62'80 

1-00 

1-60 

82-40 

2-30=10010  KobelL 

T.  Oanton.  N.  Y.,  Eeiiss. 

5975 

3-40 

32-90 

2-8S,  Cal-0O=fl9-90Beok. 

B.  Zülertha],  mo 

63 -ÜO 

— - 

B3-60 

3-40=100  Delesse. 
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MÄEGAKOPHTILITE   SECTION. 


Si 

■Ä\ 

Je 

Äg 

a 

61-97 

-67 

3-48=99-15  Wackenroder. 

R 

ei-'FS 

-70 

31-68 

383=98-96  Delesae. 

5S-50 

0-4O     4 

•50 

38-15 

4-40,  Ül  fo-.=97-96  Hunt 

VT     Tal 

62-38 



-42 

31 -19 

4-73,  Si  0-20=99-92  Soheerer. 

ö  gg          >d 

62-47 

0-13 

-47 

33-08 

4-18=99-93  Bcheerec. 

4.W       ed     P 

63-35 

■84 

4-78=99^7B  SaUeerer. 

63-07 

0-39 

■69 

3i^l3 

4-83=100-11  Soheerer. 

F     at 

63-29 

0-15 

■22 

31^6B 

4-83^100-04  Soheerer. 

iim         (ü   ni. 

62-30 

6-06 

■62 

31-32 

4-89=100-19  Sckeerer. 

61-06 



■47 

31-02 

4-92=99-31  Solieerer. 

Go              oZ 

60-35 

1-71     0 

■09 

32-08 

4-95=99-68  Soheerer. 

mie 

62-03 



81-44 

4-96=lüO-31  iüohter. 

62-lB 

if.      2 

53 

30-40 

4-97  =  I00-14lÜditer. 

R   aa 

61-98 

0-04    1 

59 

30-41 

5-04=99-06  Soheerer. 

Elayi    a       S  ai 

69-10 

51 

29-06 

5-66-97-32'Hunt. 

34  Cbd        N  Y    Jf 

61-10 

62 

3163 

5-60=100-05  Hunt. 

&      viU 

61-60 

31-U6 

5-60=99-79  Hunt. 

B   re    h,  S      ite 

6<j-ia 

02 

30-16 

6-63=98-92  Brandes. 

Zo      a, 

60-31 

0-70    2 

■11 

29-94 

6-87,  m  0-30,  Pe  0'46=99-ll  Scheerer. 

■h        to    L   Ens 

61 -9« 



45 

80-4-i 

6-54=  100-3i  Hunt. 

P 

aa-33 

e-se,  Ca  0-81=99-64  Soheerer. 

bo 

63-95 

0-78 

28^25 

6-66,  Fe  0^6=10O-23  Teugatröm. 

31.  Mt  Cauii©eou,P7r,,S(ea(!te  66-10 

2 

41 

80-23 

=99-84  Lychnell. 

33.  Scotland, 

64-03 

27-70 

=99-08  LjohüelL 

33.  8al»i 

63-13 

3 

27 

34-30 

=99-70  LychnelL 

34.  Voigtaberg,                  " 

6603 

0 

81 

31-94 

0-20,  Sa  (K  tr.)  o-75=99-72  Eersten. 

36.  Webster,  IT.  C,  Ät  (rafc 

64-44 

0-48     1 

39 

33-19 

0-34,  Si  0-28=100-01  Genth. 

36.  Kittelethal,  Skäiäe 

66-94 

1-05 

29-65 

l-60=99-24  Senft. 

37.  Pmlaad,  Fyrfl. 

56-62 

3-38    0 

89 

23  38 

3-58,  Ca  Ö-68,  Sn  0-99,  hit.  loss  6^38  TS. 

67-49 

1-11     I 

26 

30-05 

7-30,  Mn  0-e9,  Ca  2-90=100-80  Arppd 

89! 

63-87 

0-34    3 

18 

23-19 

7-32,  Öa  8-14  =  100-64  Arppe. 

40.        "        FiSawaitd. 

60-OG 

6-67     1 

68 

27-13 

4-62,  Pa  0-67=99-83  Scheerer. 

83,  G,=3^1i 


B,G.=2  1G3;  0,G.=3-747;  12,G.=2-69;  13,  G.=2-78;  18,G.=3-79|  33,  a.=a-78i 
"'     ""  3.=2'G82.    I'or  oüier  aaalyBeB  eee  Scheerer,  Pogg.,  IsxriT.  340-360. 
.„..  _ _0-4i?iin(he  talcofKöraas,  and  0^43  Si  in  that  of  SelL 

The  steaäle  from  GÖpfersgrun,  in  which  Klaproth  found  bnt  B9'5  per  cent  of  aüica,  along  with 
Sig  30-5,  fe  2-3,  S  6-5  (Beitr.,  il  171),  is  whathaabeenoaUedftydrosfcaiiie.  An  impure,  leek-green, 
iiidurated  tale,  from  BriBtol,  Ct,  afforded  H.  H.  tummis  (Am.  J.  Sei.,  n.  iixL  368)  Si  64-00,  i'e  *-76, 
Mg  21-41,  fi4^30=98-63.  The  Feuestrelles  (Piediaont)  pseudomorph  had  the  olearage  of  hom- 
blende;  of  thoae  of  Wunsiedel  (from  Qöpfersgrim),  No.  15  was  a  paeudomorph  alter  quaria,  and 
14  after  dolomite. 

Pyr.,  etc. — In  Ihe  elosed  tube  B.B,,  whea  intensely  %Qited,  h 
tlie  piaünum  forcepa  whitena,  exfoliatee,      dl         w  th  d  Ili(»ilt 
ensmi;].     Moistened  with  cabalt  Solution,  m        n  gnit  pal 

by  auida.     ltenssetaerif;e  is  decomposed  bj  co  ce  trated   ulph 

Obs. — TaJo  or  steatite  is  a  very  eommon  m      -al       1       th    1  tte 
beda  io  soine  regions.    It  is  often  aaaociat  d  w  th       p    t       talco 
mite  and.  fiequenlly  contains  crystals  ofdlmtb  te       b 

magnetite 

Stealite  ia  the  material  of  many  psendom    i  i 
pyroiene  homblende,  miea,  acapolite,  and   i 
jnooly  afford  steatite  by  alteratiou;  -wM    th 


jat  varietiea  yield  water.  In 
th  thm  edge  t  wh  te 
d  col        N  t  d  compo  ed 


bist,     d  d  1 


g  wh   h  {] 


0  magnesia,  most  frequectly  ha  ge  t 
atcaütio  paeudomorphs  aller  quartz,  dol  m  te  t 
idocrase,  ehrysolite,  gehlenite. 

Hunt  haa  Hhown  that  tale  (or  steatite)  i  m 

ThL  occurreuce  of  rensellaerito  in  these.ro  k 
tBan  pyrallohte  m  those  of  Pialand,  Üiese  b     g  j 
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pentine,  at  Portaoyandelaowherei  on  Unat,  one  of  the  ShetJaHd  islanda ;  at  Croky  Head,  Du:^. 
low,  Ireland ;  etc. 

In  IT.  America,  Miated  talc  occura  in  Maine,  at  Dexter.  In  Vermaat,  at  Bridgewater,  handsoma 
green  talo,  with  dolomite ;  at  Atiiens  or  Giafton,  "Westfield,  Marlboro,  Newfaae.  In  JTew  Mainp- 
skire,  at  li'ancestown,  Pelliam,  Orford,  Keeae,  and  Bioliinond.  Id  Mass^  at  Middlefleld,  Windacr, 
Blanford,  Andover,  and  Cheater.  In  E.  Mand,  at  Smitbfield,  delioate  green,  and  wMte  in  a  crya- 
talline  limestone.  In  JV:  York,  near  Amity ;  on  Staten  Island,  near  the  quarautine,  common  and 
iadurated;  Tour  milea  distant,  in  detacliad  maasea  niade  up  of  folia,  anow-white.  In  N.  Jersey,  at 
Lockwood,  Newton,  and  Sparta.  lu  Pemu,  at  Texas,  Nottingham,  Uiiionyille  ;  in  Sonth  Mountain, 
ten  milee  aouth  of  Carlisle ;  at  Oh^tnnt  Hill,  on  the  Sdiiiylklll,  talc  and  ^o  soapatone,  the  lattei 
((narried  eitenaively.  In  MaryUmd,  al  Oooptown,  of  greeo,  Uue,  and  r<rao  colora.  In  }f.  Gar.,  at 
Webster,  Jaoksou  Co.,  a  yarielj  eupposed  by  Genfli  to  be  altered  ehrysolite.  In  Oaiiada,  at 
Potton,  with  Bteatite,  in  metamorphic  SUurian ;  in  the  township  of  Elzivir,  an  impnre  graylsh  var. 
in  Azoic  rocka. 

The  so-eailed  renssdaeriie  occura  in  northern  New  York,  in  the  towna  of  Antwerp  (with  the 
form  of  pyroieneX  Fowler,  Detalb,  Edwards  (at  the  iron  mine,  a  white  variety,  from  which  ink- 
Btanda  have  been  made),  Rüssel,  Gouverneur,  Oanton  (in  amaJl  erystals),  Hermen  (in  large  masaea, 
cryataUiae  masBive) ;  aad  in  Canada,  at  Grenville,  Charloaton  Lake,  nBar  Brockville,  Rawdoii,  and 
Eamsay.  It  ia  oaen  asaodated  with  caystalline  Jiraesfone,  and  graduatea  at  tämea  impercepöbly 
ink)  serpenüite ;  ita  rook-maaaea  are  irregulär,  and  are  seldora  continuous  fot  more  thän  three  or 
four  hundred  yarda. 

Slaba  of  ateaUte  are  extonaively  employed  sa  Are  stonea  iu  furnaces  and  BtoTea.  It  may  be 
tumed  in  a  lathe,  or  focmed  into  tnbeB  by  boring.  The  fine-graiued  yaiieties  (inoludin^  the 
renaaelaerite)  are  sometimea  carved  into  omamenla,  ete.  When  ground,  it  ia  uaed  for  diminishing 
friction.  It  is  also  emplojed  in  ihe  manufaeture  of  some  kinds  of  poreelain.  Venetian  talc  ia 
nsed  for  removing  oil  stsina  from  wooUen  cioüi,  ete. 

A  white  atoatite  of  a  silvery-pearly  IubIib  waa  the  Magji^is  of  TheophrastuB^a  stone,  acoord- 
iag  to  thia  author,  of  silvery  lustre,  occurring  in  lai^  masses,  and  eaeily  cut  or  wrought.  The 
word  ia  the  origin  of  the  modern  magvi^sia.  Agricola,  inhia  "  Interpretatio  Kerum  MetaUicanim" 
appended  to  hia  works  (1546),  givea  as  a  Getman  synonyio  of  Magnetis,  Tirfi*;  and  ho  adda,  aa 
olher  syoonyiaa,  SSfterW»  and  Ea^snsüber,  and  also  GUiamer,  the  Geiman  now  for  miea,  evi- 
dently  confoundii^  the  two  miaerals.  He  mentions  ita  resistance  to  fire,  and  speaks  of  it  as 
tojMS  Bciasäis. 

Other  later  writers  derive  the  word  ttüc  from  the  Arabio  talk;  and  Aldrorandua  (1648)  statea 
that  it  is  of  Moorish  introduction,  adding,  "  Hoc  nouieu  apud  Mauritanos  steUam  siguiücare  did- 
tur,"  Stella  Jfeme— Star  of  the  Barth — heitw  one  cid  name  of  the  müieral,  given  it  beoause  "like 
a  stat  and  with  ailvery  lustre  it  ahinea."  CfBBiua  ("  De  Mineralibus,"  163S)  writes  the  word  in 
Latin,  TbfcAüs,  bnt  most  other  writets  of  that  oentnry,  lideum. 

The  word  sleaMis  occnra  in  Pliuy  aa  the  name  of  a  stone  reaembliug  fat ;  but  no  further  desorip- 
tion  ia  given  that  cau  with  oertainty  identify  it. 

Kenaaekerite  waa  named  after  Stephen  Tan  Renaaclaer,  of  Albany,  N.  T, 

iOOA.  TaIiCOJD  SaitiiKmit  (Min.,  5th  ei 
Praasnitz,  deacribedhy  Solieerer  aa  neaiiri 
Analyaes  by  Seheerer  and  Richter : 


The  oiygen  ratio  nearly  3  ;  10  ;  1.  It  may  ba  only  common  talc  with  dissemlnatnd  qnsrtz, 
For  anothor  analysia  of  Fresauitz  talc,  aee  No.  39,  above.  The  Kittalathal  (Thuringi»)  Bteatite 
(Speokatein,  anal.  38,  p.  45S)  ia  aimilar,  eicept  in  the  leaa  water. 

401.  PYROPHYLLITB.    Pyrophyllit  Herrn.,  Pogg-,  it.  693,  1S29.    Pyrauiit  Breül ,  Handb., 
391,  1841.    Agahnatolite  or  Pagodite  pt. 

Orthorhombie.  Not  observed  in  distinct  erystals.  Cleavage:  basal 
eminent.  Foliated,  radiated  lamellar ;  abo  granulär,  to  compact  or  cryp- 
toeijetalliae ;  the  latter  Bometimes  slaty. 

H.=l— 2.  Gr.=3-75— 2-92.  Lustre  of  folia  pearly,  lue  that  of  talc; 
of  massive  kinda  duli  or  gliätening.    Color  white,  apple-green,  grayish  and 
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brownisli-greeii,  yellowish  to  ochre-yellow,  grayish-white.  Substranaparent 
to  opaque.  Laminffi  flexible,  not  elastic.  Feel  greasy.  Optic-axial  angle 
large  (about  108°) ;  bisectrix  negative,  normal  to  tbe  clcavage-plane. 

Var. — (1)  Poliated,  aad  oftea  radiated,  olosely  rsHembliT^  talo  in  eolor,  fae!,  luslre,  and  struo- 
ture;  G.=2'785,  Berlin.  (2)  Compact  masBive,  white,  grajish,  and  greenisii,  somewhat  resem- 
bling  compact  Bteatite,  or  Frencli  chalk;  G.=3-81  — 3-92,  BniBli;  H.  =  l-5— 3,  Thia  compact 
yatiety,  as  Bru^  haB  showE,  includes  part  of  what  has  gona  imder  the  name  of  agalmatolil», 
from  China ;  it  is  used  for  slate-pendls,  and  is  sometimea  oallad  pmcit-stme. 

Comp.— 0,  ratio  for  Sl,  Si,  H,  mosöy,  1:2^;  \,  as  for  rauch  talc,  if  three-föutths  of  the 
waterbe  basio,  giring  the  formula  (iS°+j3cI)Si'  +  iB=Silioa  65-0,  alumina  29-8,  water  5'2  = 
100,    The  fonnuk  usuaEy  writlen  il'Si'+a  fi^Äl*  Si"+4ä. 

Anal.  1  and  2  give  nearly  the  formula  äl  Si'  +  li=Silica  S9'9,  alumina  34-2,  water  6-9=100; 
and  if  the  Bpscimena  were  not  impure,  they  üidicate  that  two  specieB  are  here  combined.  The 
apecäes  pyraphyüile  was  established.  ou  the  firat  of  tiieaa  two  analyaes, 

Analyses:  1,  Hermami  (Pogg.,  iv.  692);  2,  ^elBtröm  (B.  H.  Ztg.,  ssv.  303);  3,  Hammela- 
berg(Pogg.,  liviltSlS);  4,  5,  Sj^ren  (CEfv.  At.  Ötoi^h.,  1848,  110);  6-8,  Walroateat  ((Efv.  Ak. 
Stoelsh.,  1848,  111);  9,  Bcuah  (Am.  J.  Sei.,  II.  sxvi.  68);  10,  S.  T.  Tyson,  11,  0.  D.  Allen  (Am. 
J.  Sei,,  II.  iXÄiT.  219) ;  12,  18,  Genth  (Am.  J.  Sw-,  IL  ivüi.  410) ;  14,  J  L.  Sm  th  (Am  J.  Sd., 
IL  iliü.  68) ! 


Si 

Sl 

Fe 

% 

Öa 

H 

1.  Sibeiia 

59-79 

29-45 

4-00 

5-62=100  67  Hermann 

S.  Horrsjiibe)^,  Sw. 

59-86 

33-44 

0-77 

0-44 

(J-. 

7-46-101  97  Igelatrom. 

3.  Spaa 

GG-I4 

25-87 

1-49 

0-39 

4,  Westana,  Sw. 

«7-71 

2B-17 

0-28 

0-(i6 

5-82,  Mn  0  50=101  Sioen 

6.          '■          " 

«5-01 

28-09 

0-TO 

O-09 

0-69 

im,  MnO  01  =  100  Jjbic 

e.  CMua,  Fiwodiie 

65'96 

28-58 

0-09 

0-15 

0-18 

5-16=100-12  Walmstedt. 

1.      •' 

66 '38 

27-95 

0-06 

0-ie 

0-18 

5-20=9993  Waimatedt. 

28-79 

028 

5-ll  =  100-05  Walmstedt. 

9.      " 

65-95 

0-23 

5-48,  Sa,  t  0-25=100-87 

10.  Deep  Eirer,  S.O.,  moÄ 

.  65-93 

54 

5-40=100-87  Tyaon. 

11.  Carbonton,      "        " 

66-25 

27-91 

1-08 

5-25=100-49  Allen. 

64-82 

28-43 

0-96 

0-33 

0-55 

6-25=100-39  Genth. 

28-62 

0-87 

0-18 

0-23 

5-22=101-03  Genth. 

14.  Arkansas 

65-02 

26-11 

a-20 





4-98,  Hin  (r.,tfa,Kl-18=9 

Pyr.,  etc. — Tiolda  wator,  B.B.  whitena,  and  fuaes  with  diffleulty  on  the  edgea.  The  radi- 
aled  varieties  eifoliate  in  fan-lllte  forma,  awelUng  up  to  many  timea  the  ori^n^  volumo  of  the 
asaay.  Eeated  with  oobalt  Solution  gives  a  decp  blue  color  (almnina).  Partiallj  decompoaed  by 
sulpliurio  acid,  and  eompletely  on  fusion  with  aUialiiie  oarbonatea. 

Obs. — Compact  pyrophyllite  is  Hie  material  or  base  of  aoine  sohistoae  rocts.  The  foliated 
variely  is  often  the  gar^ne  of  cyanite. 

Pyrophyllite  ooeura  in  the  Urals,  between  Pysohininak  and  Beresof;  at  "Westana,  Sweden ;  the 
Horrsjöberg  in  Blfdalen,  with  cyanite ;  noar  Ottrea  in  Lniomhourg;  in  Brazii.  Alao  in  white 
atellate  a^regatious  in  Oottonaione  Mtn-,  Mecklenburg  Co.,  N,  0. ;  in  Cheaterfield  Diät.,  S.  C., 
with  lazulil«  and  cyanite;  in  Linooln  Oo-,  Ga.,  on  Graves  Mtn, ;  iu  Arkanaas,  at  the  KcUogg 
lead  mine,  near  Little  Book.  The  eompaot  kind,  reserabling  a  ataty  soapstone  in  aapect  and  feal, 
ia  found  in  large  beda  at  Deep  River,  K  0,,  gteenish  to  yeÜowiah-white  in  color,  with  G.=2-91 ; 
eimilar  at  Carbonton,  Moore  Co,,  IT.  C.,  haring  G.=2-82. 

The  compact  pyrophjHite  of  Deep  River,  N.  C,,  is  eitensive  y  ua  d  fo   mak  ng  alato  pencüa, 

ThomHon,  in  au  analysis  of  bia  namte  (Bec  Gen.  Sd.,  iü.  Sd  f  n  Bnina  ck  "  (ahouid  have 
been  Ünü^j,  Maine,  obtained  the  compodtion  of  a  pyrophylh  e  B  the  miueral  is  actually  a 
green  mica ;  the  h^h  ailica,  as  he  says,  was  due  to  mixed  qua   z. 


401.  PIHLITE.    PihUt  Sefström,  Svacberg-,  Ak.  H.  Stoekh.  18  9  166     Cnmatolite  G.  U.  Shep- 
wrd,  private  publioation,  May  24,  1867.    Oymatolite  iii,,  OorrMi  ondence  Deo.  24,  186J. 


Micaceous.     Sometimea  constituting  long  jr&ma  1    t  only  aa  a  pseudo- 

morph.     Snrface  of  platee  sometimes  wavy,  „ 

H.=l-5.   G,=3*7ü,piblite,  Svanberg;  2-74,  cyn  1  te  Si  epard.   Lustre 

pearlj,  or  eatin-Elce.    Color  white,  almost  ailveij     il  ye  lo     sh.    Laminze 
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trittle,  bufc  aeparating  into  tbin  seales,  wliich  are  flexible,  somcwhat  elastie, 
and  transparent.     Feel  soft. 

Comp. — (R',5l)Si°,  from  Svanbei^'s  analysiB,  if the  waterbe  besia;  from  Burton'B,  if  half  of 
the  water  be  baaic,  (f  Öfi  +  l6)+jS:l)8i'.  It  is  closely  related  to  pjrophyllite,  but  is  uiüike 
(hat  speiäea  in  ita  appearance  and  ita  alkaüea.  Analjses :  1,  Svanberg  (1.  o.) ;  2,  3,  B.  S,  Button 
(ptir.coQtrib.); 

Si       äl     Pe    S[g    Öa    Sa     Li     6      H 

1.  Brattstßd  63-68  3ä-12  3-01  1-52 3-76  2'39,  F  0-84,  Mg0'58=100'89  8r. 

2.  Goalien      61-21  38-01 0-43  0-53  0-57  i'H  3-83=99-12  Bra-ton. 

8.         "  61-aO  21-27 mMermined        3-73  Burton. 


Prof.  Shepard,  in  an  imperfect  ©saminatiott  (priT.  contrib,),  obtaiQed  §i  59-4,  äl  SS-91,  ¥e  witti 
an2'50,  a  l-40-97-2i. 

Pyr.,  eto. — lu  a  elosed  tube  yielda  water  at  b  higb  temperataie  (Brash).  B.B.  fhsea  at  6,  or 
on^  oa  tlie  thmneBC  edgea ;  infuaiblB  ( Svaoberg).     Scarcely  attaoked  by  adds. 

Obs. — From  Bcattstaiä,  nesr  Sala,  Swedeü,  in  granite.  Also  (lymatolite)  from  tlia  rodiuolite 
localitf,  Gosbeo,  Maas.,  and  from  Horwich ;  at  both  plaoes  oovering  oiystela  of  spodumene,  some- 
times  at  the  latter  to  a  deptb  of  three-fourths  of  an  inoh ;  and  also  as  oonönuations  of  Bpodumeae 
crystals,  the  foliaäon,  actording  to  Shepard,  at  right  angles  to  the  spodumene ;  appeara  to  be 
a  resulC  of  the  alteration  of  the  spodumene. 

Named  aCter  the  Swadish  miniiig  director,  PM.     Ojimaiolite  ia  from  <i(io,  wave. 

402.  SEPIOIiITS.  'Meeraehaum  Germ.,  Wera.  Bergm.  J.,  377,  1738.  L'Ecume  da  Her  Fr. 
Eeffekill  Kim.,  l  Hi,  1794.  Magnesite  pt.  Bnmira.,  Min.,  1807 ;  Magneaite  ul.,  1824.  Sepio- 
Kth  GlocL,  Syn.,  190,  1347. 

Compact,  with  a  smootli  feel,  and  flne  earthy  textare,  or  elay-like. 

H.=:3— 2-5,  Impr£«sible  by  the  nail.  In  drymasBes  floats  on -water. 
Color  grayish-white,  white,  or  with  a  faiut  yellowish  or  reddisli  tinge, 
Opaque, 

Comp.— 0  ratio  for  ß,  Si,fi=l:  3:  1,  correspondiug  to  Mg' Si' -f  2  H ;  or,  ifhalftha  water  is 
baaio.  1:2:  it=(JM:g  +  r.fi:)gi+^J[=SiliGa  60-8,  maguesia  27-1,  water  12-1  =  100,     Aüalrses: 

1.  lyohuell  (Ak.  H.  Stockholm,  1826,  175);  3,  Schute  (Ramm.  Mm.  Gh.,  1000) ;  2,  4-8,  Schocrer 
&  Richter  (Po^.,  Ixxxiv.  3B1) ;  8,  Damour  (Ann.  Ob.  Phya,  III.  tu.  318) : 

Si  Sig        S 

l.Äsia  Minor     6087  27-80  11-29,  ^e  and  Sl  0*09=100-05  lyehnall, 

2.  '•            61-33  28-38      9-82,  fi'e  0-O9=100-I9  Scheerei  &.  Biohter, 

3.  "            60-01  26-73  12-6a=99'41  Sohulta. 

4.  Turkey  61-17     28-43      9-83,  Pe  0-06,  Ö  0-67^100-16  Sobeerer, 

5.  ■'  61-49    28-13      9-82,  S'e  0'12,  C  0-67,  Ca  0-60=i00-83  Eichter. 

6.  Qreece  61-30    28-39      9-74,  Fe  0-03,  ö  0-56=100-07  Scheerer. 

7.  ABJa  Minor     58-20    27-73      9-64,  Öa  1-53,  Ö  2-73=99-83  Richter. 

8.  "  60-45     28-19       B-57.i'eO-09,  Ö  1-74,  Ä10-11=100-1B  Scheerer. 

9.  Moroceo         Ö5-00    28-00     10-36,  ffe  1-40,  Sl  120,  öa  1-01,  £  0-52,  Band  l-50=98'93  Dam. 


1.  Spain  63-8        1-2        33-3  20'0=r98-S  Barthiei. 

2.  Coiilommiers        64-0        1-4        24-0  20-0=99-4        " 

S.  Gteeoe  4S-0         ir.        20-06         lS-6,  !Fe  12-40^100-06  Kobell. 

Döbeteiner  also  found  two  atoma  of  water  (inatead  of  1}  in  tha  maersebaum  of  A  la  Mmol 
ElaproUi  (Beitr.,  iL  173)  found  in  the  Barne  5  per  eent.  of  carbonic  aeid,  whioh  pr  d  d  1  n 
intermiied  earbonate  of  magoesia. 

A  related  mineral,  found  in  the  Serpentine  of  Zöblitz,  a  httle  tranglnconti  wMto  y  11  li 
with  H.=2-335,  afforded  Dclease  Si  535,  Sl  0-9,  wlth  Pe  ir.,  Mg  28-6,  S  16-4=90-4 

Pyr.,  etc. — In  the  oloaed  tube  yielda  first  hygroaoopio  moisture,  and  at  a  higher  tcmpe  at    i 
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givfls  miidi  water  and  a  bnmt  smell.  B.B.  some  varieties  blackan,  then  bum  white,  and  ftise 
witli  difficulty  OD  the  thin  edgea.  WiÜi  cobalt  Solution  a  pink  color  on  ignition.  Decompoaed 
by  muriatio  acid  with  gelatinizatioD. 

Obs. — Ocours  in  Asia  Minor,  Ln  m^ses  in  stratified  earthy  or  allaTial  deposits  at  the  ploins  of 
Eäküii-sher,  where,  accordir^  to  Dr.  J.  Lawrence  Smith,  it  has  proceeded  frotn  the  decompoaiüon 
f  I  te  of  magnesia,  wiiidi  ia  imbedded  ie  aerpentine  in  tlie  surromwüng  moimlainB.  He  ob- 
fi  l  more  or  less  carboual«  of  magnesia  ia  often  found  in  the  meerschaum  (Am.  J.  Sei., 
n  23f);  also  fonnd  in  Graeoa ;  at  Hrubsohite  in  Moravia ;  inMoroeco;  atTallecaa  in  Spaiii, 
in      tena   e  beda,  affording  a  light  but  valuable  building  stone.    The  miaenJ  ftom  Morocco, 

11  d  m  French  Pien-e  de  savon  de  Miroc,  ia  naed  in  place  of  Boap  at  Üie  Mooriah  baths  in  dil 
1       t  pl  oes  in  Algeria. 

Tl  d  meersSiawa  ia  Gennan  for  sea^froih,  aud  alludes  to  ita  lightneaa  and  oolor.     SepioHl 

Cl    k  from  j^n-ia,  cutSe-ßsh,  the  boue  of  wbich  ia  light  and  poroua ;  and  beitig  alao  a  prc 

d    tl       f  the  aea,  "  äeicde  epaina/m  mwma/m  B^ificabat,"  aajs  Glocker. 

B  gm  rt,  Id  the  flrst  edition  of  his  Minerale^  (1801),  included  undat  Magnesite  {I)  the  cai 
bo  tn  wl  idi  ha  ealla  JßMeii'B  magneMie  (sae  nnder  Maokhsitb)  ;  (2)  the  hydrona  siUoata  o 
m  hm;  and  (3)  the  siliceoua  earbonate  from  Baudisaero  in  Piadmont ;  he  pntting  "  Mitchell' 
la  "D  te, '  the  oarbonata,  ßrs(.  Karsten,  in  hia  "Tabellen,"  pubüshed  the  oeit  year,  aepai 
ated  from  naeerschaum  the  oarbonate,  and  adopted  for  it  the  name  magnesäe,  and  in  this  he  nas 
been  foUowed  hy  ^  German  and  m03t  other  minerali^ista,  The  applioation  of  tha  uame  mojiie- 
■'  'o  the  hydroua  Silicate,  done  in  the  later  writin^s  of  Brongniart  and  by  subaeq.uent  Freneh 
'     ■  '  ä,  js  henee  in  violation.  of  the  law  of  priorltj. 

403.  APHRODITE.    Aphrodit  BerUn,  Äk.  H.  Stookll.,  1*72,  1840. 


Soft  and  earthy  llke  sepiolite. 

G.  =  2;21.     Oolor  milk- white.     OpacLue. 


Comp.~0.  ratio  for  B,  8i,  fi=l  :  2  :  f ;  SlgSi  +  äfl.  Bariin  obtamed  (L  e.)  Süiea  51-5B, 
magnesia  83-72,  protosyd  of  manganese  1'62,  protosyd  of  iron  0'69,  alamina  0-20,  water  13'32. 

Obs. — From  Longban,  Swadau. 

Hamod  ftom  dip?^,  foam. 

Deleaae  haa  analyaed  another  apeoiaa,  eontaining  Silica  6B'd,  magnesia  28'6,  aluraina  withtraeo 
of  aosquioxyd  of  iion  0'9,  water  16-4=iiearly  MgSi+Ä,  Oceura  m  Serpentine,  of  a  white  or 
yellowiah  oolor,  with  a  waxy  luatre,  and  somewhat  traosluoent.     G.=ü-33B. 

SampsMrile  ia  a  name  applied  hy  Hermann  t«  Üie  steatita  of  oert&in  ateatitie  pseudomorphs 
dascribed  and  snalyzed  by  Dewey  (Am.  J.  Sei.,  iv.  274,  v.  249,  vi.  3)<4,  1823,  1823),who  obtainecl 
SiöO-BO,  älO-16,  lag  23-83,  Fe  2-59,  lün  l'IO,  S  Ifi-flO.  It  givea  the  osygen  ratio  for  ß,  Si,  H, 
1:2:1.  But  the  constituenta  of  paettdomorpha  are  aeldom  pure  apecies,  and  withoiit  thorough 
invcatigation  afford  no  auffioient  grouud  for  instituüng'  a  ncw  apecies.  They  bave  moatly  the 
form  of  quaria. 


X.V.  51.     OiMolit  Kiapr.,  Beitr.,  i.  291, 
I,  J.  pr.  Oh-,  Issiv,  254.     HimtBrito 


Bhrenbergit  Nögger 


404.  OIIUOIiITE!.  K:^<^\ia  Tkeophr.  Cimolia  FUn., 
119».  Pelikacit  Ovdiäkoff,  BnlL  St.  Pet.,  xvi.  p.  ' 
Haughlon,  PWl.  Mag.,  IV.  ivii  18,  1859,  iiüL  50. 

Terra  Lemnia  Dioscor,  PUn.,  etc.    Sphra^d  KareL,  Tab.,  28, 
alh,  Verh.  nat  Ver.  Bona,  ü.  878,  1852. 

Amorphous,  clay-Hke,  or  chalty. 

Very  soft.  G. =2-1 8— 2-30.  Lustre  of  streak  greasy.  Color  white, 
grayisn-wliite,  reddish.     Opaque.     Harsh,     Adherea  to  the  toiigue. 

Comp.— O.  raüoforäl,  gi,  0=1  :3:  !;  correaponding  W  äP§i«+3  fi;  or,  if  half  of  tha  walar 
ia  baaiu,  (jSl+JfS')Si'  +  Ö:.  Analysea:  1,  Klaproth  (L  c.) ;  2,  Uimoff  (Ann.  J,  M.  Eusa.,  1841, 
336);  3,  V.  Haner  (Jahrb.  gaoL  ßeiohs.,  1854,  67J;  4,  Ouchakoff  (1,  c.);  5,  Haughton  (L  c.): 


Si        Äl 

1.  Argentiera  63-00  23'0(l 

l.  EkatarinoTSka  eB-52  23-55 

i.  Hear  Eiün  62'30  24-S8 

1.  Kiew,  l'elkaKÜe       6S-66  22-84 

5.  Huaierite  65-83  20-97 


I2-O0=99-2a  Klaproth. 
12-00=99-07  IlimoEf. 

12-34,  Oa  0-83=99-70  Haner.     G.  — 2-37S. 
Ö-3],  %  0-56,  Ä  0-30,  f  0-17=S9-38  Onohakoffi 
11-CI,  Mg  0-45,  Öa  0-80=90-2^  Hai^hton. 
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Elaproa,  ia  a  later  Bualyfiia  (Beitr.,  vi.  283),  obtained  Si  54-0,  Sl  26-5,  Pe  !'S,  6  5-B,  fi  12. 
Tha  liuiitorito,  acoording  to  the  analyais,  containa  a  littls  excesa  of  silica,  probably  due  to  free 
qnarta,  as  the  material  was  gritty  undor  the  pealle. 

Pyr.,  etc. — Yields  water.  B.B.  becomes  gray  and  fiaally  bums  wMte ;  infuaible.  With  cobalt 
Bolutiou  a  Mue  polor. 

Obs. — From  the  ialand  of  Alpenflora  (Ki/imM  of  the  Greeka) ;  Berg  HradiBcht,  near  Bilin,  Bo- 
hemia;  alsoftom  Kkaterinovska,  diatriot  of  Aleaandrovsk,  Euasia;  Govemmeatof  KieviEuaaia; 
NagpuT,  Ceatral  India,  with  orthoolaae  in  graclte, 

404Ä.  SPKBAGmni!.  {Aij/ivt™  yS  Mosow.  Sifpii-yii  m/ina,  Terr»  Lemma  iW».,  nsvL  Sphra- 
gid  Karst,  Tab.,  28,  83,  1803.)  Kelated  in  eomposition  to  oimolite,  but  eontains  some  alkali, 
Golor  yellowish-gray,  browniali,  or  jrellowish-wMte.  SomeWmes  motüed  with  nist-like  spota; 
harah  to  the  touch,  adherea  feebly  to  the  tongue,  and  forma  a  paste  with  water, 

Elaproläi  obtained  for  its  compoaition  (Beitr.,  i¥.  333)  ; 

Si        Sl       S^e      fflg      Ca      Sa     S 

66-00     14-SO     6-00     0'25     0  25     3-50     8-5U 

Prom  Stalimene,  tbe  andent  Lemnos.  It  was  also  oalleä  Ttrra  sigillaia.  It  was  dug  for  medi- 
dnal  purpoBes  once  a  year,  cut  into  apindle-ahaped  piecea,  and  siainptd  v/iihaseal,  andhoncetba 
name  mgillala  in  Latin,  and  ^/eragie  in  Groek.  There  was  also  a  Bubrica  Zemnia,  or  Lemniait 
Eeddte,  ueed  by  painters,  whioh  Ib  eonfounded  by  Pliny  with  the  true  terra  leoraia. 

40iB.  EEaeHEERQii  MggeroJh  (Verli.  nat.  Ter.  Bona,  is.  318,  1851).  Near  the  preceding  in 
composilion,  snä,  iike  that,  containiug  alkali.  It  is  almost  gelatinoua  in  the  fhssh  State,  and  ie- 
comes  fragile,  pulverulent,  and  opaque  on  drying;  oolor  roae-red.  Analyaea;  1,  Schnabel  fl.o.): 
2,  G.  Bischof  (1.  c) : 

Si         Sl       S'e      Iftii     Klg      Öa   Sa,  £     Ö 
1.  50'77     15-n      1-66     0-86     I'SO     2'IS     3-Y8      11-11  =  100  Schnabel, 
a.  64-54      6-04    4-56    4*61     0-41     3'96     S-11      '!-71  =  100  Bischof. 

Ehrmh^güe  otcurs  in  defta  in  trachjte  at  tho  quarriea  of  Steinohen  and  Wolkenbui^,  Sieben- 
gebii^, 

4000.  Anauxite  Brei(h.  (J,  pr.  Ch.,  st.  325,  1838). 
cüeBTage  in  one  direotion.  Transluoent.  H.=2— 2-5.  ( 
S  11-5,  with  mueh  Sl,  a  little  Sig  and  S'e. 

Prom  Bilin,  Bobemia, 

404D.  PORMTE  MeaegMTii  &  Ba^i  {Am.  J.  Sc!.,  E 
masaes ;  cleayage  Tery  distinct  parallel  to  a  rhombio  p 
vitreons.    Color  white.     Opaqae. 

Oornp. — If  tho  protoxyds  are  not  an  essential  part  of  the  oompound,  the  mineral  corrosponds  to 
tha  formula  äl  Si=+2  S.    Analysia  by  Bechi  (Am.  J.  Sd.,  II.  ziv.  63) : 

Si         Sl      JÜg        Ca     Sa        £       fi 
5a'12     27-50    4-87      1-76    0-16    O'IO    7 '92 =100-43. 

yields  water.  B.B.  iatumeseeB  mueh  and  afforda  a  milk-wMte  enameL  Dissolvoa  in  adds, 
even  in  the  cold,  aiid  gelatinizes.  Prom  the  gabbro  roaao  in  Tiiseany.  Named  after  Mr.  Porto 
of  TuBoany. 

405.  SKtECTTTE.  Puller's  Barth  pt ;  Terra  or  Greta  Fullounni  pt.;  "Walkthon,  WaUtetde 
pt.,  Genn. ;  Terre  ä  Poulon  pt.  £¥.  Smecät  Breiih.,  Handb.,  344,  1841.  Malthacit  SreOh.,  J, 
pr.  Ch.,  X.  610,  1837. 


Clay-like. 

Yery  soft.  G.^1-9— 2'1.  Lustredull;  ofstreakehiniiig.  Colorwhite, 
gray,  and  varioua  ehades  of  green  to  mountain-green  and  olive-green,  or 
Drownish,  Streak  eolorloss.  Unctuous.  Does  not  adhore  to  the  tongue. 
SofteDä  in  water. 
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Var. — FnHer's  Eairth  indudea  many  kinda  of  unctttoua  daja,  gray  to  dart-grceE  in  color,  and 
ia  oiily  in  part  Breithaupt's  smeotite,  Muoli  of  it  is  kaoliuita.  Mülhaüile  is  deaeribed  as  occar- 
ring  in  thin  iamin»  or  sualea,  and  aometimes  maBaive,  witii  tlie  oolor  white  or  alightly  yellowiali, 
and  ttin  plates  translucent ;  Üie  original  ia  from  basalt,  at  Steindörfei,  in  Lauaite ;  and  Boraun 
in  Boliemia  ia  ^ven  aa  ouother  locaKtr,  SmeetUe  ia  a  mountain-green,  oil-greeo,  and  grayish- 
green  clay,  ftom  Cilley  in  Lower  Styiia. 

Comp.— O.  ratio  for  E,  Si,  S=  L  :  4  :  4  in  anal  1 :  whenoe,  If  a  fouitli  of  the  water  ia  basia 
(iSH-iS5)Öi'+4iB. 

The  ciiemical  apedea  cliaract^riaüc  of  UieaB  minerals  is  probably  tli 
related  to  oimolite,  but  containing  tliree  or  four  tiines  aa  much  water 

Änaljaoa:   1,  Jordan  (Pt^g.,  tavii.  591);  3,   E^aprotli  (Beitr.,  iy 


a — a  Silicate  of  alunäna 
I  3,  0.  Meiaaner  (1.  c) : 


1.  CiUey,  Srntdile  61'21     12'26 

ä.  JRiegate,  IhUei's  K     53-00     lO'OO 
~ ~l,MalOi,      60-n     10-66 


2-18     27-89=100-44:  Jordan. 

0  50     24  00,  £  «r  ,  Ha  Cl  0-I0=:93-60  Klapr. 

0  36    35  83=100  06  Meiaaner. 

Pyr.,  etc.— B,B.  the  tnalthaoite  is  infoBible;  but  tbe 
owiüg  to  the  impuritlea  preaent,  luae  rather  eaaily     *~ 
Obs. — All  the  kinda  have  a  aoapy  foeL 

ßHODAUTB  Thomson  {Min.,  i.  3B4,  1B36)  is  a  roae-reä  mmeral,  "  sooming  to  conalst  of  a  cocgeriea 
of  amall  rectangular  priama  with  aquare  priama,'  EarOiy,  feel  soapy;  H,  =  3'0;  G,=20, 
Easily  scratclied  and  polished  with  the  naiL    B.B.  not  altered. 

Compoaition, according to Elchardaon (1.  a),  Si 55-9, äl 8-3, Se  11-4,  Sin  (r,,  % 0'6,  Ca  l'l,  S 22-0 
=99*3.  S'rom  nodules  in  amygdflioid,  in  Antrim,  norüiern  Ireland.  "  It  appeared  to  have  been 
partiully  actcd  upon  by  the  raia  and  weather."  Porüocl:  States  that  the  mineral  oontains  lesa 
iron  tiian  Thomson'a  analyais  giTes,  and  also  that  it  readily  fusea. 

406.  MONTMOHILLONITE.  Salvetai,  Ann.  Ch.  Phj^.,  IJI.  xxL  dlO,  1841  Oonfolpn'-ite 
Dufr.,  Min.,  iii.  583,  1856.  DolanoYit  Seang.,  Jahrb.  G.  Reicha.,  iv  6^3,  1853  Delanomte 
Dwfr.,  Min.,  iiL  583, 1856.  Stolpenit  (=BoIe  of  Stolpen)  Keimg.,  ilia.,  41,  1853  Sapomte  NicUis, 
Ann.  Oh.  Phya.,  IIL  Ivi.  48, 1859=Pl6rre  a  aayon  (Gem.  BergBeife)  de  Piombiorea  Steapgiüito 
Meillet,  D^el.  Min.,  i  205, 1862.    Erinite  Thomson,  Min-,  i  341,  1836, 

Massive,  elay-like. 

Very  soft  and  tender.  Luatre  foeble.  Color  white  or  grayieh  to  i-ose- 
red,  and  bluish ;  also  pistachio-green.  Softens  in  water,  and  for  the  inost 
pfirt  doea  not  adhei-e  to  the  tongue,     TJnctuous. 

Vax.— (1)  Monirmrillmiüe  ia  roae-red;  from  Montmotillon,  Pranco.  ConfolaisHe  ia  paler  rose- 
red ;  fr.  Confolena,  Dept.  of  Ohaiente,  at  St.  Jean-de^üle,  near  Thiviera.  IMwmiv,üb  ia  similar  ia 
color,  and  is  *!■.  Mülac,  near  Nontron,  France ;  stated  by  Kanngott  to  adhore  to  tho  tongne. 

(2 )  Slolpetiile  ja  a  olay  from  the  basalt  of  Stolpen.  Sleargäiile  ia  wliite,  yeUow,  and  piataehio- 
green,  suhtranslucent,  inaoluble  in  aäda ;  and  ia  eaaily  cut  into  cates  lookiag  lue  soap  or  wai ; 
fr.  near  Firolet  on  the  Bochelle  railroad,  and  at  the  tannel  of  Poitiers.  Saponile  of  Niddea  is  a 
Boap-like  clay  from  the  granite  from  whioh  iaauea  one  of  the  hat  apringa  of  Plombtörea,  France, 
called  Soap  ^ring. 

Erimie  ia  a  yelbwiah-red clayey  mineral  from  the  Giant's Oauaeway ;  G.=204;  opaque;  a 
litüe  resinous  in  luatre ;  iinctnous ;  B.B.  infuaible  but  whitena.    Kamed  from  Brin  (Ireland). 

Comp.— Ijke  smectite,  but  containing  roore  alumina.  0.  ratio  for  B,  Si,-  Jl=l :  2J :  2J ; 
whBno9{iSl-(-iä:')Si'+5B:.    Analyaes;  1,  2,  Salvetat  and  Damour  (1.  a);  3,  Berthier  (Tr.  d, 

!.  Hauer  (Jahrb.  G.  Keioha.,  ir.  633) ;  5,  6,  Salvetat  {Ann.  Oh.  Phys-,  IH. 

g  (Po^.,  slvii.  180)  i  8,  MeiUet  (L  o.) ;  9,  Hiekläa  (L  e.) ;  10,  Berthier ; 


II,  lim 


m(l,e.): 


SÜ 


Pe 


Mg 


1,  MontmorOlon,  Mord. 

m  49-40 

10-70 

2. 

(i)  50'04 

20-ie 

3.  Confolena,  Ciraf. 

49'5 

18-0 

4.  Millac,  JMoji. 

50-65 

19-15 

5.  8t.  J.  de  0610,  Qmf. 

45-55 

32-60 

Oa 
1-50 

Na,K 

1-50 

H 

2B-87=98-e4Sali^tat 

1-46 

1-27 

3600=99-84  Damour. 

2-1 

28-0  =99-7  Berthier. 

0-63 

24-05=98-78  Hauer. 

1-66 

o-io 

3620,  Si  gel.  0-96,  qla 
l-04=99'46  Salretati 
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Si  Sl  Se         Mg        Ca  Sa,fi:      S 

ö.  ?TOS&ra^          4D-44  24'00  1-35        0-09      0-33  0-93  26-70=99-35  Salvetat. 

7,  Slolpeaih                  45-92  22-14       S'90  25-86=91-82  Ramm. 

3.  Sleargiim                   45'BO  23 '30  Fe  1-2]  Mn  1-48      MO  27-00=99-99  Meillet, 

9.  Pbml)itoa,aipo™te40-6!  18'45  ir.   Mg   <r.  Öa§3-53  0-41  31-üO=10Ü  Hicklea. 

10.          "                 "      46-8  S3-4 2'1       26'6  =  98-9  Berthier. 

U.  IHnile                      4t-04  18-4G        6'36       Ca  l-OO  25-2B,  Ka  Cl  09=99-04  T. 

Salvetat  obaenres  that  carbonate  of  soda  separates  a  Etöe  gelatinoua  ^oa,  and  Bulphuric  aoiU 
some  quarta-Bilica — a  fact  of  great  interest  in  connection  with  tha  earthy  bydreua  aluminous  sili- 
catea  genewlly. 

Pyr,  etc. — B.B,  iafusible,  excopting  the  stolpecite,  whioli  afforda  a  yeÜowiBh  enamel,  probably 
owicg  to  tte  4  p.  c.  of  lime  in  Üie  stal«  of  Silicate  present  as  impurily.  Montmorillonite  losea  6 
p.  c  of  water  at  100°  0-,  and  delanouite  14  p.  c.  The  sa^xmiie  loal,  according  to  Nickies,  22  p.  o. 
of  water  in  dry  Dir  at  15"  C;  34-5  p.  c.  at  100°  C;  and  8t  p.e.  at  redness.  Tha  Iobs  over  sul- 
pliuric  acid  was  29  p,  o. 

Seiierile,  according  to  the  analyds  of  Pelletier  (p.  i'J'l),  wöuld  be  identicsl  nearly  with  tlie  min« 
eral  from  Oonfolens. 


gi  84-50        Sl  3'I'25        fe  0-25        %  0-31        Ca  2-00        fi  14-a5-98'l 

A  Uthamavge  (Steimnark)  from  Strimbulf,  Transylvauia,  afforded  Hingenau  (Joirb.  ] 
690): 

,      Si  62-40      Sl  21-30      %  4-23      Ca  2-50      K,  Sa  1-34      fi[n-e3]  =  10{ 

It  is,  probablj,  judging  fVom  the  m^^esia  and  alki^iea  present,  onlj  a  mixture. 

407.  STILPNOMELANE.     GMim:  ZS.  f.  Min.,  Ji 
Sh^i^  Bep.  Am.  Assoc,  t 

Foliated  plates,  sometimeB  hexagonal,  Bometimea  radiated.  Also  fibioiis, 
or  aß  a  velvety  coafäng  even  or  tufted.     Cleavage  easy  in  one  directaon 

H.=3-4,  when  in  solid  plates.  G-.=3— 3-4,  G-loeker;  2-769,  Bieith. , 
2-76,  clialeodite,  Brusli.  Lustre  of  cleavage  Burtace  between  pearly  and 
vitreons,  sometimes  snbmetallic!  ov  brass-like.  Color  black,  greenish-blaek, 
yellowisn-bronze,  and  greenieh-bronze. 

Var.— (1)  Ordirtary,  in  plates  or  massive. 

(2)  Ohcdcodüs,  in  velvel^  coatings  of  brass-liteorsubmotaHielustre.  consistingof  miniite  scales, 
whicli  are  Sezible. 

Comp.— 0.  ratio  forii  +  S,  §i,  i[=3  :  6  ;  2  nearly,  from  anal.  1  to  3  j  whenee(B=,  ß)  Si=+3S. 
Eru^'s  analyais,  inwhich  tlie  state  of  oxjdatiou  of  the  iron  was  detörmiiied,  givea  13-39  ;  24-15 ; 
8-IB,  or  nearly  Wie  eame. 

Analyaos:  1,  Eammelsberg  (Pogg.,  xliü.  121);  2,  Siegert  (Ramm.,  6th  Suppl.,  230,  ifin.  Oh-, 
880);  3,  L.J.  Igelström  (J.pr.  Gh.,  lassi.  396);  4,  G.  J.  BriisIi(Am.  J.  Soi^  IL  siv.  198): 


8i 

SI 

äPe         *e        % 

Ca 

6       fl 

1.  ObeTOTund 

(J)  46-96 

5-84 

35'60    1-78 

0-19 

0-75    3-83=98-75  Eamni. 

3.  Weilbnrg 

45-Ot 

493 

41-98     0-94 

1-67 

B'47  =  fl8-85  Siegert. 

45-61 

SV-TO          S'OO 

—    9-14=100'45  Igelsköm. 

4.  Ouücomu 

(f)  46-29 

3-62 

20-47     16-47    4'5a 

0-28 

tr.      9-23=99-91  Enish. 

■d  the  identity  of  chaleodile  with  stilpnomeJane ;  Mallet  analyzed  it  (Am.  J.  8d., 
11.  ijiv.  118),  bot,  as  he  States,  he  had  too  little  of  the  mineral  for  reliable  results. 

Py^T  etc. — Tields  raudi  waler.  B.B.  fuses  oasily  to  a  hlack,  shining,  magnetio  globule.  With 
the  fluses  givBS  Üie  reaetions  for  iron.     Chaleodile  ts  oompletely  decomposed  by  muriatic  add. 

01:iSi — StÜpnomelane  occurs  at  Obergruad  and  elsewhere  in  SileBia,  with  calcite  and  quartz, 
Bometimes  intermixed  withpyrite  and  maguetito.  Also  in  Moravia,  nearBrokeradorf;  near  Slem- 
berg,  in  a  bed  of  Kmonile,  in  a  rJay  slate,  probably  of  the  Dcvonian  ^;o,  and  offen  aaaooiatcd  with 
düoiite,  magnetite,  and  calcite ;  at  Frederie  mine  near  Weilburg,  ifasaau,  in  a  bed  of  iron  ore ;  at 
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Pen  Miae,  Nocdmark,  Swedea,  radiated  foliated  wiüi  aclänoUte,  iavoina  aomotimoa  i  inohes  tMok 
Chaloodits  ocoura  at  the  Sterling  Iron  mine,  in  Antwerp,  Jefferaon  Co  H  l  ooatin§,  hematitt 
andcalcite,  and  aometimuB  conatituldng  pseudomorphs,  havingthsformof  lioü  w  rectangular  tables 
the  jellow  Tariety  rosemMea  in  color  mosaic  gold. 

■  "■"  '    .8  from  TTiXn-uä,,  ilüiiirtg,  and  ptKat,  black    and  GMlcoile  from  x'^'  !  ^™~* 


408.  CHIiOROPAIi.  JSemMrdi  &  Brandes,  Sohw.  J.,  xxsv  29  182"  üngliwar  t  Glooler 
G-rundr.,  1839,  531.  Hontronite  ßertftier,  Ann.  Ch.  Pliys.,  ixxv  2  1S2  Pmg  ute  a  ei(f ., 
Schw.  J.,  Iv  303,  1829.  Pettbol  Freiealäifn,  Mag.  Orylct  Saelisea  T  136  Gxamemta 
Krants,  Gea.  ITat,  HeÜ-kunde,  Bonn,  Mareh,  1S57,  0.  Bergeminn  Jahrb  Min.   185     395 

Compact  masaive,  with  an  opal-like  appearance ;  earthy. 

H.=3'5— 4-5.  G-,=l-727, 1-8T0,  earthy  varieties,  the  second  a  eonehoi- 
dal  epecimen ;  2-105,  Thomson,  a  Ceylon  chloropal.  Oolor  greenish-yellow 
and  pistachio-green,  Opaque — subtranelucent.  Fragile.  Fracture  eon- 
clioidal  and  splintery  to  earthy.  Feebly  adhering  to  the  tongue,  and 
e  to  the  tonch. 


Var. —  Chlawpoi  haa  the  above-mentioned  oharacters,  and  was  named  from  the  Hur^arian 
miaeral  oecurring  at  Dn|;liwar,  whence  Glocker's  name  Tlnghwarite.  It  ia  deseribed  aa  hreakicg 
into  parallelopipeds,  havmg  oppoaite  magnetie  polaritj  at  oppo^te  at^es. 

NoTitronile  is  pak  Btraw-yellow  or  oanarj-yeilow,  aad  greenish,  witii  an  unctuouB  feel ;  flattena 
andgrows  lumpj  nndor  the  pestle,  flndiapolishedbyftiction;  from  Nontron,  Dept.  of  Dordogne, 
France. 

Piaguüe  is  alakin  and  oil-green,  estremely  soft,  like  new-made  soap,  with  a  slightly  readnous 
Inatre,  not  adhering  to  the  tongue ;  the  original  from  WolkensleiQ  in  Sasony. 

Feilboi  ha3  a  liver-brown  eolor,  a  alightly  greas^'  luatre,  shining  atreak,  eonchoidal  fraclure,  and 
G,=2-249,  Brsith.,  Md  is  from  Halstiracke  neat  Fraibei^. 

OrameniU  haa  a  graaa-green  color  (wheaee  the  name),  and  oecura  at  Menaenbei^,  in  the  Sie- 
bcngebii^B,  in thin iibrous  seams,  or  as  a  featliec  of  delicate  lamellse;  H.  =  l;  ö.=l-87,  aftei 
drjiug  at  212°  F. ;  Instre  and  feel  aomewhat  greasy,  as  in  pinguite. 

Comp. — A  hydrated  Silicate  of  iron,  with  probably  the  genecal  fonnula  Fe  §\'+ii  Il=SiIica 
42'7,  aesqnioxyd  of  iron  8S-0,  water  19'3=100;  ortl'e",  Fe)  Si'+4J  H.  The  water  and  silioa 
both  vaiy  much.  The  Hungarian  chloropal  oecura  miied  witii  opa^  and  graduatea  into  it,  and 
this  acconnta  for  the  high  silica  of  some  of  its  analjsea. 

Analyaes:  1,  2,  Beruhardi  *;  Brandea  (L  c);  3,  4,  HUler  (Jahresb.,  18Sl,  671);  B,  Thom- 
Bon  (Min.,  i.  464};  6,  v.  Hauer  (Ber.  Ak.  Wien,  siL  161,  1864);  7,  Berthier  (Ann.  Oh.  Phys., 
xsxv.  92);  8,  Dufr&ioy(Ann.  d.  M.,  in.  iii.  393);  9,  JacqneUn  (Ami.  Oh.  Phya.,  ilvi.  101);  lO, 
Biewend  (J.  pr.  Gh.,  xi.  163) ;  11,  13,  Mehner  (J.  pr.  Ch.,  xlix.  332) ;  13,  H.  Müller,  14,  E.  Ürt 
coeohea  (tMs  Min.,  1854,  337);  1&,  Kerstep  (Schw.  J.,  Isvi.  9);  16,  Bergmann  (L  o.) ;  17,  Eers- 
teu  iScliw.  J.,  Ixvi.  31): 

öi  Se        Sl      %       fl 


1    U  gl  war    ompael 

46 

33 

X 

3 

18=100  Berohardi  &  Brandes. 

m  t  y 

32-00 

2-00 

30-00=99-76  Bembardi  &  Brandes. 

"te     B  e  «mj 

71-6 

16-3 

2-1 

1-5 

8-3=99-8  Hiller. 

4.                    enr% 

39'7 

38-0 

3-7 

3-4 

28-1=99-9  Hiller. 

fi   Ceylon 

53-00 

26-04 

1-80 

1-40 

18-00-100-24  Thomson. 

6    f  ngl  vianie 

h)  B7-76  f  e  20-86 

19-78,  Ca  1-77=100  Hauer. 

7    No  tron,  WöUroi  le      UO 

39-0 

8-6 

2-1 

18-7,  day  1-2  =  98-6  Berthier. 

8   VJlpfrance 

40-63 

30-19 

3-96 

3-37 

23-00=100-30  Dufr&ioy. 

M    tmo  t 

41-31 

S-Sl 

18-6S,  ÖaO-19,  Cu  0  9  =  100-3  J. 

An  re  al  erj. 

4  -10 

37-30 

21-56  Biewend. 

1                      g>h 

40-60 

33-71 

1-09 

21-82,  Fe  2-26.  Oa  I-ll  -100-48  Mehn. 

U 

46-21 

36-32 

tr. 

20-38^102-91  Mehner. 

S   Tira  honre  tl    A  « 

i      47-1 

35-75 

7-15 

ir. 

10-00=100  Müller. 

4 

47-69 

42-49 

0-13 

Wolfenstem  F  i^ 

fe    3b-90 

28-50 

1-80 

0-45 

25-10,  i'e  6-10,  Hn  0-lB=100  Kerst. 

r  I  »    ^ 

S8-S9 

35 -46 

8-87 

0-75 

23-36,  Fe  2-80,  Ki:n0-67,  CaO-56,£l-14 
=  100  Bai^mann. 

7.  Felliol 

46-40 

23-50 

3-01 



24-60=87-41  Keraten. 
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Kobell  fonnä,  after  espeUing  the  water  ( J.  pr.  Chem.,  sliv.  05) ; 

I.Haar  Si  B2'10    Pe  40-60    Sl  B'OO     Oa  l'fiO     Mg  l-0e=98-33. 

2.  Hungary  52-33  ä3B4  2-33  093  0-73=99-65. 

ThiB  otemist  regards  Öio  chloropal  as  a  miiture  of  ¥e  Si'-l-2  B!  and  opoZ;  and  he  writes  tha 
Bame  formula  for  nontronite  and  pinguite. 

Pyr.,  eto.— Tields  water.  B.B.  infasible,  but  turns  black  and  becomea  magnetic.  "Witli  the 
flmes  giTes'reaotiona  for  iroa.  Cbloropal  ia  partlally  decomposod  by  muriatio  aad,  pmgiiite  ia 
completely  decomposed,  wiüi  Separation  of  pulveriüent  silica,  wtila  nontronite  gelatmia,3  with 
murialjc  acid. 

Obs. — Looalitiea  are  menöoned  above.  The  locality  of  chloropai  at  Meenser  Stoinborg  (anal.  3) 
is  near  Götldngen ;  pinguiie  ooeura  alao  at  Stomberg  in  Moravia. 

Named  ü-om  x^'Jp«!  gi"e^  and  opai. 

CUoropal  also  occurB  (Churoh,  Ohem.  News,  1866,  ii.  71)  in  a  china-stone  quarry,  near  the  old 
tin  mine  known  aa  CarclaBe,  not  far  from  St.  Anatell,  in  ComwaU,  aaaociated  mth  fluor ;  it  ia  the 
variely  which  haa  been  named  gramerdle.  ~- 

409.  GLAUCONTTB.  Glaukonit  Keferslein,  Dentaoh.  geol.  dargeat,,  y.  BIO,  1828,  Glocker, 
Handb.,  832,  1881.  Grünerde  pt.  Germ.  Green  Barth  pt.  Terre  verte  pt  Fh-.  Chloro- 
pbäuerit  JensscA,  Jabrb.  Mla.,  793,  1855. 

Amorphous,  and  resemlDling  earthy  chlorite.  Either  in  cavities  in  rocksj 
or  loosely  granulär  massive. 

H.=3.  G.=2-2— 2-4.  Lustre  dull,  or  glistening.  Color  olive-greeu, 
blackish-greeii,  yellowish-gi-een,  grajish-green.     Opaque. 

Comp.,  Var. — BssentiaUy  a  hydrous  eilioate  of  iron  and  potaah;  but  tho  matecial  ia  moatly,  if 
not  alwajs,  a  mizture,  and  oonsequently  varies  rauch  in  compositioa.  In  mcffit  of  the  analyaes 
the  State  of  Oxydation  of  the  iron  was  not  determined.    Äaahofer,  who  ezamined  tiils  point, 

f'  res  as  the.  most  cotnmon  ozygeu  ratio  for  B,  S,  Si,  tt,  1:3:9:3,  and  writes  the  formuht 
5i  +  fi  Si'+a  fi=<if  ß=-i  fe+i  6,  and  Jl=f  Pe+i  Sl)  SUioa  49-3,  alumina  3-6,  aesquioiyd  of 
iron  22-7,  protoxyd  of  iron  6-3,  potaah  8-3,  water  9'6.  The  ratio  ia  that  of  a  hornblendo,  snd 
especiaüy  acrnite,  eiceptii^  tiie  water  ajid  the  preaence  of  potash  in  place  of  soda,  this  ratio 
between  the  baaes  and  silica  being  1 :  2i.    Differa  from  c^donite  in  beii^  deeoaipoBed  by 

The  kjnds  of  glaucorüte  are : 

1.  Qreen  earfli  of  caTitiea  in  oruptive  roelta :  to  wbich  the  ehloraplianerile  of  G.  Jensch  may 
perhapa  be  edded. 

2.  Green  graios  of  Sand  beds  or  rooka,  as  of  tho  grcen  aand  of  the  chalk  formation,  rarely  found 
in limesloiiea I  oalled  glmuionite  (in  allusion.  to  ths  green  oolorj.  H.=2;  G.=2-29— 2-36;  color 
olive-green  to  yellowish-greoa 

Analysea:  1,  DeIe8Be(Bib.Univ.  Gen.  1848,  Juno,  106);  2,  S,  Walterahauaen(Tnlk.  Gest.,  801); 
4,  G.  Jenzsch  (L  c.) ;  6,  S.  L.  Dana  (Hiichcoek's  G.  B.  Mass.,  98,  1841) ;  6-8,  Rogers  (G.  H^ 
N.  J-,  201-204);  9,  Ksher  (Am.  J.  ScL,  IL  ix.  83);  10,  Berlhier  (Ann.  d.  M-,  xüi.);  11,  D.  tt 
von  Decken  (Tsrh.  nat.  Ter.  Bonn,  1856,  176);  1 2,  W.  van  der  Marok  fib.,  1855,  283)1  13-15, 
Mallat  (Am.  J.  Sd,  JX  xxiii.  181);  16-18,  T.  B.  Hunt  (Eep.  0.  Can.,  1863,  486-^88);  19,  2U, 
BertMer;  21-27,  Haushofer  (J.  pr.  Gh.,  xoviL  353);  28,  id.  (ib.,  eü.  38);  29,  H.  Wnrtz  (Am.  J 
ScL,  II.  X.  326): 

1.  Fh)m  erapiive  rooks, 

Si       äl     Fe     feiigOätläi  S 

1.  Mt.  Baldo  5I'2B     7-35  2073  5-98   1-92    621  6-49=100  Defeaae. 

2.  Beruflord,  Icel'd         52-04    4-93  26-54  426  1-88   6-03  519=99-37  Wallersh. 

3.  Bskifiord,      "  60-Oe     5-28  16-72  4-96  0-09  2-51     5-04  4-44=98-13  Walterah. 

4.  CMorophanerile  59-4    imdet. 12-3  widelermmed  5-7  Jenzsch. 

2.  QlisuconMe,  fiwn  sedimenUi/ry  leds ;  or.  Twehj,  from  lim^lom  strata. 

C.  GayHead,  Maaa.      66-70  13-32  2010  1-18  1-62 =99-92  Dana. 

^■*'St^"^K.J.i^^-*5     ^-^°  24-31—    k.     —12-01     8-40=99-47  Sogers. 

7.  Scuntown,  N.  J.        61-50     8-40  24-30    ir. 8-96    7'70=99'86  Kogera. 
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'ä^OcKJ.f"-''  «■.«  — 22-U 

a  E.  of  Phil,  in  N.  J.  53-26  3-85  24'15 

Germany  B2-1  6-2 2-2-1     4 

Essen,  Westph.         B8I7  10-09 18-75  3 

"Werl,  "Westph.  53-49  ß-00 21-78  C 

Goal  Bluff,  Ak.    (I)  31-58  6-56 20-18  I 

"         "  Sa-ai"   6-43  19-24  0 


-  12-96    1'50=99-B5  Rogera. 


1-10  1-73  1-60    6- 


ÖaineBvUl«,  Ala 

n 

58-74' 

4-71 

New  Jersey 

50-JO 

fi-03 

BO-7 

Rea  Bird,  Miss. 

46-58 

11-45 

Havce 

49-7 

6» 

Glaris 

62-3 

b-6 

iO-ia-10I-I2FiBher. 
10-0  Berthier. 
6-25=100  DecliBii. 
■   [4-16]  =  100Marnk. 
8-17=100-04  Mallett. 
8-17,  pyritea  1-46=99-42 
Mallat. 
9-79=99-96,  ^Je  (r.  MaO. 
I     8-95=100  Hunt 

8-5=lW)H"nt. 
1     9-68=100  Hunt. 
12-0=98-7  Berthier. 
3-3  Borthier. 

i  Uaushofer, 
B-5  Banshofer. 
I  Haushofer. 


1=100-93  Haushofer. 

=99-5  Hauahofer. 
.  =88-85  HausUofer, 
9-14,  Tiis.  Öa,  Ö  1-11= 

99  8S  Maushofer. 
i  11-50=99-93  Wurla, 


L  3,  G.=a-166;  13,  G.=2-297 ;  15,  G.=2-349;  16,  17,  fr.  Iower  Saurian  rodts  of  tbe 
Quebec  Group;  18,  fi-.  Lower  Magaesian  lämeetone,  Lower  Silurian;  21-25,  28,  29,  Cretaceous  ; 
26,  Juras^c ;  27,  TriaBsic  (MuBchelkalSt).     In  29,  4-81  out  oi'  tlie  11-50  fl  called  hygroscoplc 

Pyr.,  etc. — Yieliis  water.  Fuaes  eaaily  to  a  dark  magnoBc  glaas.  Some  TarietieB  are  entirely 
decompoaed  by  muriatic  aeid,  while  others  are  not  appreoiably  attaeked. 

A  creen  caliäte  from  Central  India  contains  a  dceleton  of  glaucooite — separable  by  acids — 
cmstitutmg  about  14  p.  e.  of  the  iriioie,  which  aifordod  S.  Haughton,  ou  anaJysia  (Phil  Mag.,  IV. 
KFii  b),  Si  64-59,  Sl  4-74,  P©  22*84,  Mg  4-90,  Ca  0-94,  S  and  loss  11*99.  He  namtB  the  rook, 
which  13  a  miiture  of  ealoite  and  glauconite,  Hishpih.  An  analysis  by  Haushofer  of  a  glauconitio 
hmestone  (muBcIielktdk)  from  WüiEburg  ia  given  in  J.  pr.  Oh.,  xclx.  2.^7. 

The  glauconite  grains  are  most  abuut^t  in  the  "green  Band"  of  the  chalk  formation,  some- 
timeB  eonstituting  75  to  90  p.  c.  of  the  whole.  Tüey  are  often  casts  of  the  Shells  of  Rhizopods. 
Tho  miterial  has  also  been  found  in  Silurian  rooka,  and  beda  of  other  goologieal  periods,  and  evea 
in  the  Shells  of  receut  Ehiaopods,  ond  in  fragmenta  of  ooral  obtaiued  in  deop  sea  aoundir^B  (Am. 
J.  SoL,  II,  TTÜ.  281).  The  glauconite  of  the  Silurian,  analjaed  by  Hunt,  containa  less  iron  and 
jnore  alumina  than  that  of  the  ohalk  formation. 

The  foüowing  are  analyaes  of  material  usually  called  "green  oarth."  It  occura  oftou  in  the 
form  of  pseudoniorphs ;  that  of  Fasaa  haring  the  form  of  pyroxene ;  of  Framont,  lining  pyroiena 
erystals  and  Alling  carities  amoog  them,  as  if  a  result  of  Üieir  alteratlon.  1,  2,  Sammeisberg 
(Min.  Ch,,  489);  3,  Delesfle  (Ann.  d.  M.,  IV.  iv.  351); 

Si       Äl      Pe     i-e     %     Ca   Sa    ET      S 

1.  Fassa,  pseiiA      45-87  11-18      24-63       0-28    1*60      5-52      9*82  Rammelsbei^. 

2.  "         "  39-48  10-31  8-94  15-66  I'70   4-41      4-24,  Ca  Ö  16-26  RammelBberg, 

3.  Framont  43-50  16-61  8-88  11-83  6-60   0-69  3-14  7*15,  Mn  0-80=99-26  DelesBe. 


410.  OBIiADONITI!.  Terre  vorte  de  Verone  <fe  IMe,  Crist.,  ii.  502,  1783.  Grünerde  Eoffm., 
Boi^m.  J.,  619,  1788.  GreenEarth  pt;  Green  Barth  of  Verona.  Seladonit  GlooL,  Syn.,  198, 
1S47.     Celadonite  Fr. 

Earthy  or  in  minuto  seales,  fonning  nodules  or  filling  cavities  in  erup- 
tive rocks.  Very  soft.  Color  deep  olive-green,  celandine-green,  apple-green. 
Feel  more  or  less  greasy. 
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Comp. — Aaalyais  by  Ekproßi  (Eeitr.,  iv.  233) : 

Mt.  Saldo        8i  63        Se  28        ]{Ig  2        K  10        S  6:^99. 

Pyr.,  etc^ — Aooonüng  to  Klaprotli,  and  also  lator,  von  Kobell,  mi  acted  oa  by  muriatio  acid. 

Obs. — From  cByities  to  amj^daioid  at  Mt  Baldo  noar  Veroaa. 

Kflmed  m  flUusiOD  to  tte  ordinaiy  colot  of  tha  mmeral,  celadoK'green,  equiTalent  in  Freaeh  to 
Bea-green  (writtea  Sdaäon  to  öarman),  for  which  term  the  Engliah  aubstitutetl  celamdme-greea.* 
Oeladon  is  the  name  of  one  of  the  oharaoteis  in  a  French  romance  by  d'TJrfe,  eatvtled  Astrfe, 
pnblished  m  1610.  He  was  a  weak  verdaut  lover  of  insipid  tenderneaa,  and  thenoe  the  applica- 
tion  to  the  above  Tariety  of  greofl.  D'Urfe  borrowed  the  aame  from  Ovid ;  it  oomea  originally 
from  tccXäSiat,  Ivming. 


n.  UNISILICATES. 

411.  SERPENTINE.  'OfCrm  pt.  Dioscor.,  t,  161,  OpMtea  pt  Yiiruv.,  Ftm.  OpHtsi,  Ser- 
pontaria,  Ägii/:.,  Foas.,  304,  SOS,  1546.  Ifaimor  Serponttoum,  M.  Zeblidum,  Serpenstein  Ger- 
maiiice,  Lapis  Serpentiuus,  B.  de  Boot,  1636,  pp.  603,  504.  Telgstea  pt.,  Ollaris  pt.,  Marmor 
Berpentinura,  M.  Zäblizenae,  Lapia  OolubrinnB,  WaM.,  135,  ITiT.  Sorpentine  Fr.  ?»■!,  WuE., 
1753.     Serpentin,  Zöblilaer  S.,  Crmst.,  76,  1768, 

Orthorhombie  ?  In  distinet  eryatala,  but  oiily  as  pseudomorpbs.  Some- 
tim^  foliated,  folia  rarely  separable ;  also  delieately  fibrous,  tbe  fibres  often 
eaeily  separable,  and  either  nexible  or  brittle,  TTBoallj  massive,  fine  gran- 
ulär to  impalpable  or  crjptocrjstalline ;  also  slaty. 

E,=2-5— 4,  rarely  5-5.  G.=3-5— 2-65;  eome  fibrous varieties  2-2— 2-3; 
retinalite,  3'36— 3'55.  Lustre  subr^inons  to  greasy,  pearly,  eartliy  ;  resin- 
like,  or  wax-like ;  usually  feeble.  Oolor  leek-green,  blackieh-gi-een ;  oil 
and  siskin-green ;  brownish-red,  brownish-yellow ;  none  bright ;  sometimea 
nearly  white.  On  expostire,  often  beeoming  yellowisb-gray.  Streak  white, 
slightly  ahining.  Traiislucent — opaque.  Feel  smooth,  sometimes  greasy, 
Fraeture  concEoidal  or  splintery,  Polarization  in  crystals,  none,  or  oiily 
irregulär  colors,  as  in  amorphous  or  cryptocrystalline  substances ;  usually 
apparent  in  laminated  and  fibrous  vaneties,  with  the  bisectrix  negative 
and  normal  to  the  plane  of  lamination  or  to  that  of  the  fibrous  structure. 


Var. — Mßny  unsuatained  spedea  have  beea   made  out  of  sarpeatina,  dififering 
(mRaaive,  alaty,  foliated,  Öbroua),  or,  es  suppoaed,  in  chemical  compoaition ;  and  theae  now,  in 
pHTt,  stand  as  varieties,  along  with  some  otjiers  based  on  variations  in  texture,  bardness,  etc. 

A.  Massive.  (1)  Ordimury  massine.  (a)  Frecioua  or  Sbble  Särperüme  (Edler  Serpentin  Oerm.) 
isof  a  rieh  oil-green  oolor,  of  pale  or  darli:sbflde3,and  transluoent  even  wben  to  tMckpieces;  and 
(&)  Cmmnon  S^pmüm,  Wien  of  durk  shadea  of  color,  and  anbtransliieent  The  former  baa  a 
hardnesa  of  2-5— 3  ;  Uie  latter  often  of  4  or  beyond,  owing  to  impiirities. 

2.  liesieims.  Setmaüle  Thomson  (Min.,  i.  201,  133S)  ia  massive  aerpentine,  havmg  honey-yel- 
low  to  iigbt  oil-green  colora,  and  ■wasyor  resin-like  luatre  and  napeet.  H.=3-5 ;  G,  =  24T~ 2'62, 
Grenvilla,  Hunt,  2'3e — 2-38,  Oalumet  Id.,  Hunt  It  mticb  teaemblea  dcweylite.  It  affoids,  on 
analyais,  3  p,  &  inore  of  water  ilian  ordinary  Serpentine ;  and  it  ia  probable  that  the  mineral  is  a 
raiiture  of  aerpentme  and  deweylite.  B"amed  from  ^triuS,  resin,  and  from  specimena  obtaiued 
ftt  GrenviUe,  0.  W.  Rwftißisenfe  Kenngott  (Mia  Foraoh.,  tSSO-SI,  11)  is  the  aame,  though  brown 
to  gieenish-blaelc  in  color,    R=3'5i  G.=2-45.    Pram  the  Fleima  Valley,  Tyrol. 

8.  Borcellanovs ;  Forcdlophüe.    Tlie  "  meerachaum  "  of  Taberg  &  Sala  is  a  soft  oartby  serpen- 
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tine,  reaembling  meerschaam  in  external  appearanoe  (Berlin,  Ai.  HL  Stookh.,  1840).  ThiB  variety 
is  soraetinies  very  soft  wlien  flrst  takec  out.  A  yaiietj  resembling  compact  litliomarge  ocoura 
at  Middletown,  Delaware  Co.,  Pa.  (anal.  31).  It  liaa  a  amooth,  porcelain-like  ftacturs ;  H.=3-5 . 
G.=a'48. 

4.  Boweniie  Dana  (Min.,  265,  1850,  Kephrite  Bmen,  Am.  J.  Sei.,  v.  S46,  1822)  is  massive,  of 
ver;  £iie  gFanular  te:Etare,  and  niucii  resembles  nephrite,  and  was  long  so  calleiL  It  is  apjde- 
green  ov  greenish-wMte  in  oolor;  S-.=:3-594 — 2 '7  31,  Bowen;  and  it  haa  tlia  uniisualliardaesa  55 
— 6,  whidi  ia  eomo  evideoce  that  this  Tsriety  may  be  a  good  species,  altiiongli  proved.  by  Smith 
&■  Brush  to  be  identical  with  setpenline  in  oompoaition.    From  Smitbfield,  R.  L 

B.  I>AlIELL\a. 

B.  AjiUgoriie  Soliweizer  (Po^,  ilii.  595,  1840)  is  thin  lamellar  in  stniotura,  easily  separating 
into  transliicent  or  sabtransparent  folia ;  H.=2'5 ;  G.=2'e22 ;  co\oi  broivnish-greon  by  reäecled 
iiglit,  and  leek-green  by  transmitted ;  feel  smooth,  biit  not  greaay.  Polariaes  ligiit^  according  to 
Äidinger,     Named  (Vom  Üie  looalitj,  Antigorio  Valley,  Piedmont 

6.   Wiäia^isile  Shepatd  (Am  J  SoL  IL  vi  249   1849)  's  a  lamoEar  'n  p  re     ri     t'  e     f    pple 

Cn  oolor,  witli  H,^4'5  und  tr  —    &  —      4,  froni  Tesas  Pa     Does  not  ir    t,  Des 

luates  into  a  massive  gr  n  lar  v  r  ety 

0.  Thin  Foliate». 

1.  Marmolüe  Huttall  (Am  J  Sd  v  19  1823  b  t  ahown  to  ba  avar  y  f  p  n  me  by 
Vanuxem,  J.  Acad.  Soi  Ph  lau  ii.  1  ^  1823)  la  thin  fohated  tlie  laminEe  bn  ba  asi^ 
separable,  yet  gradnaüng  nto  a  va  ety  n  wli  oh  they  ire  not  sepiralle  h  h  y  haa 
BometiDies  been  called  in  the  TJn  ted  States  kerohle  &  —2  4  1  atie  p  y  gieen 
ieh-white,  bliiishwhite,  to  pale  a  par  gua  g^an  From  Hoboken,  B"  J  P  fr  m  H  bok  n 
without  polarizatioo,  according  to  Websky ;  feebly  polariEing,  according  to  Defloloizeaux, 

8.  TliermophylWe  A.  HordensMöld  (Beskrifu.  Fia.  Min.,  ISO,  1855,  Hermann,  J.  pt.  Ch.,  luriii 
213).  Ocours  in  small  scaly  crystals  ag^regakd  into  massea,  with  an  amorphoiia  steatite-like 
base.  B.B.  eryatals  exfoliate  lite  vermicnlite  or  pyrophyllite.  H.  =  2-6;  O.— 2-ei,  Nord. ;  2'6ä, 
Harm.  Lustre  of  cleav^e  surfaoe  pearly ;  onlot  %ht  brown  to  silvor-whita  and  vellowiah-hrowa 
Optieally  biaiial ;  tlie  axial  angle  22°  20' ;  biaectris  negative,  normal  to  plane  of  cleavBj,e  Mdl  r 
From  Hopanauo,  Finland. 

D.  Piheoos. 

8.  Ch-ysome.  v.  KobeU  (J.  pr.  Ch.,  ü.  291,  1834,  xix  4G1,  18«  Sei  llamder  AbI  eat  Am 
anthiia  pt.)  is  delicately  fibroua,  the  fibres  uaually  flexible  and  eaaily  oaparat  ng  lustre  ailky 
or  BÜky  metallic;  color  greenish-wbite,  greeo,  olive-greeii,  yellow  and  brown  sh  Gt=a21J 
Often  constitiitaa  Eeams  hi  Serpentine.  It  includaa  moat  of  the  silky  an  u  Oiis  oi  serpentina 
rocka.    The  original  chrysotile  was  from  Eeiohenstein. 

10.  FicrdUte  Hausmann  {Moll's  Efem.,  iv.  401,  1B08)  is  oolumnar  b  t  übres  or  columnB  not 
easily  fleiible,  and  otlen  not  eaally  separable,  or  affording  only  a  long  spl  ntery  Iract  re  color 
dark  green  to  inonntain-green,  greenish,  gray,  and  brown.  The  or  ginal  was  ftoni  Tabarg 
Sweden. 

ifetoira(eBreitIiaupt(Ohar.,  113,  336,  1832)iapierolite,  oonaiatii^ of  sep  ralleb  tbr  ttle  'ol  mns 
ofa  greeniah-wMte  oolor,  and  weak  pearly  lustre;  H.— a— 2'5;  G-=252  F  om  fechwarzenberg 
Passes  into  a  laminated  variety. 

Bdliimoriie  Thomson  (Phil  Mag.,  iiii.  191,  1843)  is  picrolite  from  Bare  Hüls  Md  of  a  grayish 
green  oolor ;  ailky  luatre,  opaque,  or  subtranslncent,  with  H.=2  6 — 3 

E.  CursTALLiZED  SBRPBSTiNa  The  obaerved  crystals  are  all  pseudofflo  pha  The  most  com 
mon  have  the  form  of  ohryaolite,  and  the  anneied  flgure  represent    o  e 

of  Ulis  kind.     Rose  haa  observed  some  cijatala  wbich  were  still  p^  üy  41 

chiysolite.     Delesse  atates  that  the  Serpentine  of  Odem  graduatea  m  o 

ftldspar,  and  appeara  to  have  been  derived  ftom  the  alteration  of  that 

nineral.     Other  kinda  are  pseudomorphs  after  pyroxene,  amphibolo, 

spinel,   chondrodite,   gamet,   phlogopite,   aphene,   and    chromio  iron. 

Even  Üie  foliatpd  and  fibroua  kiuda  raay  be  partly  pseudomorphous.   If 

marmolite  oc  äiermopkylUle  is  truly  oryatallized  Serpentine,  as  seems 

probable,  the  crystalÜEation  of  the  species  is  actnally  micaceous,  liko 

tliat  of  chlorite  and  talo. 

F.  Skrpbntise  Rocks.  Serpentine  oftan  conatitutea  rook-massea. 
It  frequentiy  ocours  mised  with  niore  or  less  of  dolomite,  niagneaito,  or 
calcite,  malang  a  rock  of  olouded  green,  aometimes  veined  witii  white 
or  pale  green,  called  verd-antiqm,  or  opMoiite.  Ophiolite  is  styled  by 
Hunt  (1)  MontiÜc,  (2}  magneiiHc,  or  (3)  cakiiic,  according  as  the  sor- 
pentine  is  miied  with  dolomite,  magnesite,  or  oaloile.  Sorpentiiie  rock 
ia  sometunes  mottled  with  red,  or  has  something  of  the  aspeot  of  a  red 
porphyry ;  the  reddish  portiona  containing  an  unusual  amount  of  oxyd 
of  iron.    Any  Serpentine  rook  out  into  slabs  and  polislied,  ia  eallod  Serpentine  mttrile. 

SO 
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Comp.— 0.  ratio  for  %,  gi,  fl=3  :  4  :  2,  corrMpontog  to2  Si,  3  fig,  2B=Sili«i44-U,  mag- 
cesia  42-97,  wflter  12-89.  Formula,  as  commonly  wriUen,  2  Mg§i  +  ilglt".  Bat  aa  dirjBolite  is 
espociallj-  lialjle  to  tliB  ehange  to  aerpentiae,  and  ohrysolite  U  a  waisUicale,  and  tte  cliauge  eonaiste 
in  a  loBS  of  BOmeJf^,  and  the  addition  of  water,  it  ia  protabla  that  part  of  the  watcr  taltea  tlie 
place  of  the  lost  l4g,  so  thattbemineralisesaoutiallj  alijdratcd  chrjaolite  of  the  formula(äHg-l- 
i  iiy  äi  +  iil.  The  relation  in  0.  ratio  to  kaolinite  and  pinite  correaponda  with  this  vlew  of  the 
formula. 

Analyaea:  A.  Masswe  Serpeniim.  1,  Harlwall  (Jahresb,,  ix.  204);  2,  Scheerer  (Pogg.,  livüL 
S28);  3,  Hermann  (J.  pr.  Ch.,  iiiiL  499);  4,  Genth  (Am.  J.  Sei,  IL  luüL  -201);  5,  Kersten  (J. 
pr.  Gh.,  nivii.  161);  6,  Hisinger  (Afhaadl.,  W.  341);  1,  Lychnell  (Ak.  H.  Stookh,,  18^6,  lt5); 
8,  Jordan,  9,  Marehand  (J.  pr.  Ob.,  saiii.  499):  10,  Mosander  (Ak.  H.  Btockh.,  1826,  337) ;  11, 
Lyciinell(Lc,);  12,  18,  14,  Schweizer  ( J.  pr.  Ch.,  »xii  378);  15,  Haugliton  (PhiL  Mag.,  rV.  x. 
253);  16,  LydineU(Lc);  11,  0.  W.  Hultmark  (J.  pr.  Gh.,  lliix.  878);  1 8,  A.  E.  Ärppe {Act  Soc. 
Fenn., -vi,  and  Terh.  Min.  St.  Pet,  1663,  149);  19,  20,  Hau^ton  (L  c);  21,  v.  Merz  (Rat  Ges. 
Zürich,  1881);  23,  Vanoxera  {J.  Äo.  Sei,  Philad-,  iii.  1S3) ;  3a,  Lychnell  (L  o.) ;  24-27,  T.  S.  Hnnt 
(Rep.  Q.  Can.,  1861,  1857,  1363);  28,  29,  C.  T.  Jackson  (Proo.  Boat  Soc.  N.  Eist.,  1856);  30, 
Shnrplea  (Am.  J.  SoL,  II.  ilii.  272) ;  31-38,  T.  S.  Hunt  (L  o.) ;  34,  B.  A.  Manice  (priv.  contrib.) ; 
BS,  (EUaoher  (Jahrb.  G.  Eeicha.,  1857,  358);  36,  SmiÜi  &  Bruah  (Am.  J.  Sei.,  IL  iv.  212);  37, 
B,  S.  Burton  (priv.  ooatrib.). 

B,  LameBar  .SerpenÜiie.  88,  Bruah  (Am.  J.  ScL,  II.  iiit.  138) ;  39.  Stoekar-Bscher  (Kenng, 
Uetera  '6^'5'!,  72);  40,  H.  y.  Öilm  <Ber.  Ak.  Wien,  txIt.  287);  41, Iiranof  (Jahresb.  siv.  344); 
42,  43,  Schweizer  p.e.);  44,  v.  Merz  (h  c.) ;  46,  48,  SmiÜi  &  Brush  (Am.  J.  Sd-,11.  iv.  212);  47, 
Hermann  (J.  pr.  Ch,,  liü,  31) ;  48,  Pelesse  (Ann.  d.  M.,  IT.  liy.  78). 

0.  Thm-foMtd  SetpaOine.  49,  Garrett  (thia  Min.,  1850,  692);  60,  Lyehnell  (Lc);  51,  Shepard 
(Min.,  i.  392,  1835)  j  62,  53,  Vanuiem  (J.  Aoaa.  Sei.  Phüad.,  iit  133) ;  54,  Hermann  (J.  pr.  Ck, 
xlyi.  230) ;  55,  Arppe  (AnaL  flnaka  Min.,  27) ;  56,  Hermann  (J.  pr.  C2i.,  Ixaii.  218) ;  57,  NorÜi- 
eote  (Phü.  Mag-,  IV.  xvL  263,  J.  pr.  Gh.,  Ixiri,  253). 

D.  Flbroas  or  columnof  varieHes.  58,  Stromeyer  (Unters.,  365) ;  59,  List  (Ann.  Gli.  Pharm., 
IxsiT.  241);  60,  Lychnell  (L  a);  Ol,  Bammel sberg  (3d  Suppl.,  107);  62,  Brewer  (Ulis  Min.,  1850, 
693) ;  63,  y.  Kobeil  (J.  pr.  Gh.,  ii,  297) ;  64,  Brusll  (this  Min.,  1 854,  283) ;  65,  Reakirt  (Am.  J. 
SoL,  II.  3viü,  410) ;  66,  Delesse  (L  c.) ;  67,  Hultmark  (J.  pr.  Oh.,  Ixiix.  378) ;  68,  Spha^;otsi!li 
(Rosa,  Eeiae  Ural,  i  245) ;  69,  Garn  (Ber.  Ak.  Wien,  xxiy.  287);  70,  Schweizer  (!  a);  71,  Kühn 
(Ann.  Ch.  Pharm.,  lix.  369);  72,  Plattner  (Prob.  Loth.,  2d  edit.,  211);  73,  Kühn  (1.  c);  74,  Dir- 
leaae  (TMse  Anal.,  24);'75,  T.  a  Hunt  (Eep.  G.  Can-,  1866,  20B) ;  76.  Hunt  (ib.,  1863,473);  77, 
Thomson  (PhiL  Mag.,  xiü,  193) ;  78,  E.  Schmidt  (J.  pr.  Ch,,  xIt.  14) 

A.  Massive  Serpenline. 

§i        Äl  fe  lag         E 

43-97     0-87  2-2S  41-68  12-02-100  Hartwaa 

40-71     2-39  2-43  41-48  12-61=99-aä  Sdieerer. 

40-21     1-82  9']3  36-08  13-75  =  100  Hermann. 

Webster, N. C. "  4387    0-31  7-11  38-63      8-f6,  Sin  *-.,  Si  0-27,  Öa  0-02, 

chromic  iron  0-67=100-88  Genl?L 

Schwarzenberg,  PsefMi-öiirfiei    41-60     4-10  40-34  12-87,  Sin  0-5,  Sa  0-42,  Öa,  bit,  if. 

=99-73  Keraten. 

FaWun,  predous  S.  48-07     0-26  1-17  40-37  12-46,  Oa  0-60=B7-81  Hisinger. 

"  "  41-95     0-37  2-22  40-64  11-68,  ö,  bit.  3-42=100-28  l5-ehn. 

"  "  40-32 3-33  41-76  13-64=98-95  Jordan. 

■'  '■  40-52    0-21  3-01  4305  13-86,  bil.  0-3:^99'94  Marchaud, 

0-18  44-30  13-38,  C  0-89=99-97  Moaander. 

(!-.  2-17  43-41  11-29,  ö,  bÜ  3-42  LychneU, 

0-64  1-96  4112  13-67=100-95  Schweizer. 

209  40-46  14-73=100-88  Schweizer. 

0-36  4-90  36-41  13-11=100  SchweiECr. 

8-80  40-52  13-64=99-84  Haughtoa. 

2-03  43-26  12-33.  0  1-03  LychoelL 

1-84  1-81  42-21  12-01,  Ö  0-48  Hultmark. 

Ü-SO  3-81  39-91  13-79,  &  0-43=99-69  Arppe. 

tr.      3-17    40-04    1336,  C  2-00=9899  Haughtou. 

7-41     36-28    14-16^99-09  Haughton. 

2-';3  42-90  13-60=100-8Ü  V.  Merz. 

1  40  14'38=97-38  Tanuiem, 

5'34  40-09  11-43=99-95  LychuelL 

7-02  [39-07]  13-35,  Si  0-36,  Srfr.^lOO  Hunt 


Wermland 

42-34 

SJÖgrube 

41-58 

Zormatt,  yw.-gn. 

43-68 

Wallis  Alps,  bm.-g^ 

44-22 

Zermatt,  pale  gn. 

42-88 

Sala 

4216 

4103 

Lupikko,  Finland 

42-40 

Galway 

40-13 

ßyria 

41-24 

Zermatt,  Pindel  GL,  wft.,  gyfi. 

IT».  42-13 

Uewburypor^  preamis 

Maaaachusetts 

43-20 

,0rford,  Can.,  olive-gn. 

40-30 
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Orfnrd,  Caa.,  iJA.-on. 

ii-m 



1-41 

36-28 

13-14,  Si  0-15,  &-0-25--:100-19H. 

■IB.  Ham,  Can.,  qith.-vj. 

4S-40 

3-60 

40-00 

1300=100  Himt. 

21.  Svracuse,  H.  Y. 

40'61 

5-13 

8-12 

32-61 

12-77=99-30  Hunt 

28.  Eoxbnrj 

42-60 

8-30 

85-60 

13-00,  Ca  C  0-60=100  JacksoD. 

29.  Lynnaeld 

31 '5 

a-5 

41-0 

150,  Öa  C  4-0=99  Jackson. 

30.  B.  Goshen,  Pa,,  predoTis 

43-89 

1-38 

40-48 

1340=99-20  SharplBB. 

31.  GreuylUe,  EeUnaliie 

39-34 

— Pe 

■80 

43-oa 

15-09=99-25  Himt. 

82. 

40-10 

1-90 

41-65 

16-00=99-66  Hunt. 

33,  Calumetld-,    " 

41-20 

0-80 

43-52 

15-40=100-92  Hunt. 

34  Montraie,        " 

42-Sä 

1-96 

42-18 

14-32=100-86  Manice. 

16-16,  Ön  0-SO,  CB'P&OaOI 

35.  Monaoni,  Vörltaaseriie 

41-21 

1-72 

39-24 

0-96=99-59  (Eliaolier. 

B6.  Smithfleld,  Bevienile 

ß)  42-29 

1-31 

42-29 

12-96,  Ca  0-63=99-38  S.  4,  E. 

37.  MidaietowQ,  PorceU. 

(1)44-08 

0-30 

Ml 

40-87 

13-70,  Ca  0-37  =  100-49  Biirton. 

B.  Slaly  SerpenHne. 

38.  Antigorile 

41-58 

2-60 

1-23 

36-80 

12-87,:^i,Oriir.=10O-87Bmsh. 

i< 

36-26 

13-31=98-86  8,-B9Chor. 

Knlaer  Valley,  Tyrol 

0-65 

6-71 

38-05 

12-91=89-74  Gilm. 

Talovsk,  Ural 

40-BO 

3  02 

2-20 

40-60 

12-02,  Mn0-2O,Ca0-43=B7-16lT. 

42 

Canton  "Wallis,  leek-gn. 

44-22 

1-10 

5-44 

37-14 

12-43=100  Schweizer, 

4a 

Zenaatt,  bh.-gji. 

43 -la 

2-34 

10-87 

28-21 

14-60=99-70  Schweizer. 

44, 

"       paleyv^-gn. 

42-45 

2-12 

42-66 

13-70=100-83  V.  Merz. 

45 

mtUamsüe 

41-60 

Ö-. 

8-24 

41-11 

12-70,  Ni  0-60=99-15  &  &  E. 

4(. 

42-60 

i-6ä 

41 -BO 

12-70,  Si  0-40=99-22  S,  &  B. 

41 

(?)  44-50 

0-75 

1-89 

39-71 

12-76,  Ni  0  90=100  Hermann. 

4e 

Villa  ßota,  gyk.-gii. 

'41-34 

3-23 

6-64 

87-61 

12-06=99-ll  DelBHBe, 

C.  Thi 

49.  Hobokeii,  MarmoHle 

43-32 

0-66 

1-28 

42-23 

13-80=100-29  Garratt, 

60 

41-61 

Fe  1-64 

41-35 

18 

80,  C,b!t  1-31=99-18  L. 

51 

Blanford, 

40-00 

■2-70 

41-40 

15 

87,  Ca  0-93=100-70  Shepari 

52 

Hobokcn,       " 

40- 

eO-90 

42- 

16 

45=99-35  Tanuxem. 

53 

Bare  Hilla,     " 

42-69 

1-16 

40- 

16 

ll=99-6VanuiBm. 

Finland            ^ 

40-il 

1-8 

42-4 

15 

8  =100  Hermann. 

(i)  41-20 

1-71 

1-30 

39-68 

10 

34,  £  3-19,  Na  0-46=99-18  i. 

56 

43-12 

4-91  P 

el-99 

34-37 

13 

14,  Sa  1-33=99-36  Hermaim. 

51 

(1)  41-48 

6-49 

1-59 

37-42 

10-88,  Sa  2-84=99-10  Northcote. 

B.  Mbw^ 

er  Col-am^aa 

Ya,rielies. 

58.  Werifllaad,  PicroUie 

41-66 



4-06 

37  16 

B9 

Beichiaastoin,  " 

44-61 

2-63 

39-15 

12-61  =  99-66  List, 

eo 

Taberg,            « 

4093 

0-73 

8-94 

33-44 

12-86,  Ö  1-73=98-68  Lychnell. 

ei 

43-19 
44-26 

4-90 

2-06 
3-67 

34-00 

12-47=99-34  RammelfibeiTif. 
12-33,  Si  0-69=99-83  Brower. 

63 

Reichenafein,  di^ymiäe 

43-60 

0-40 

2-08 

40-00 

13-80=99-78  KobeD. 

64 

K  Haven,  Ct, 

44 -OS 

2-53 

89-24 

13-49=99-31  Brnsh, 

65 

Montviile,  S.  J.,     " 

42-62 

0-38 

0-27 

42-61 

14-25=100-19Eeafcirt. 

Vosges,                  " 

41-53 

0-42 

,  43-61 

13-70=100  Beleaae. 

61 

41-03 

1-43 

1-2B 

43-31 

18-12,  an,  C  (»-.=99-74  Hultm. 

es 

GornosoMt 

43-13 

0-81 

6-U 

37-72 

11-83=100  Schaffeotsoh. 

69 

Pregratten,  Tyrol 

42-81 

0-62 

6-98 

88-71 

12  64=100-04  Güm. 

10 

ZOlerthal 

41-69 

1-66 

2-07 

40-33 

12-83=98-47  Schweizer. 

n 

Sohwaraeaberg,  Melcmie 

43-48 

2-20 

41-00 

13-96=99-63  Kühn. 

72 

43  60 

6-10Fe2-80 

34-24 

12-61=99-41  Plattner. 

1s 

Eoiahsnatein,           " 

44-48 

2-34 

40-80 

12-85=99-11  KühlL 

li. 

42-1 

0-4 

3-0 

41-9 

1306=100  Beleaae. 

75 

PeÖte  Nation,  Oan. 

43-65 

1-46 

41-61 

13-4e=100-ieHutit. 

76 

Boltoa,  Oaaada 

43-7Ü 

3-51 

40-68 

12-45=100-34  Hunt. 

11 

Bare  Hüls,  Ballimonle 

40-95 

1-60 

0-05 

34-74 

12-60=99-80  Thoinson. 

13 

Zöblita.  AsbestiiS 

43-10 

2-16 

0-03 

y9-96 

13 

27,  Na  1-98=100-70  Schmidt. 
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InanaLS,  G.=2-G7;  12,  G.=2-54e-2-553 ;  18,  G.=2'B4t;  at;  G.-a-SST;  26,  G.=a-54e;  40, 
G.=2BB3;  4!,  G,=2-55;  44,  H.=3'5;  4B,- G.;^2'644;  64,  Q.-i'iS;  76,  G.=2'a(]7.  Ko.  34 
aoooiüpaiiiea  the  clirjsotile  of  No.  65. 

On  compoaition  of  serpeaUne  racks,  and  of  the  oarbonate  mbed  witli  aerpentine  ia  verd- 
anfique  maible,  Bee  Jaakson  in  Proo.  F.  H.  S.  Eoat.,  1856,  and  Am.  J.  Sei.,  IL  xiiii  138 ;  T.  8. 
Hani,Xm  S.  Sei,,  Tl.  iitL  334.  and  Logan's  Rep.,  1863,  p.  609;  ei&o  Hoiaghlen,  Phil  Mag.,  IT.  s. 
258,  where  he  giyes  the  oompoaition  of  the  red  tiase  of  a  "aerpentiue  porphyiy,"  so  called 
because  of  ita  aspect;  C.  Schmidt,  Ana.  Ch.  Pharm.,  di  ISO,  on  the  rock  near  the  Tuaoan  borie 
a<»d  AiDiaroIes. 

An  Impure  serpealiiie  from  Aker,  Sudermannlanti,  tranaparent  and  yellowish,  afforded  Lych- 
neU(Ak.H.  Stockh,,  1626)  Si  35-28,  äi  ]8'T3,  Fe  1-79,  Mg  3B-3ö,  fi  7-33,  Ö  and  bitumec  6-28= 
99'76.    Eeraeliua  referred  it  to  pjroBcleTite. 

You  Hauer  analyzed  a  miiieral  ft-om  near  Baltimore,  which  Iie  calls  baltmwrile,  that  afibrded 
Mm  (Jahrb.  G.  Eeiolia.,  1S53)  Öi  57-15,  Ä!  18-5*,  Ca  IS'08,  %  26'00,  fi  13-23=  lliO.  G.  J.  Brust 
found  in  the  meiOMte  of  Sohwarzenliei^  (priv.  contrib.)  ordy  0-78  p,  c.  of  'A\  with  45-03  Si,  and 
2-98  Je. 

NattaJl  gave  the  foUowing  inoorreot  analysis  of  tl 
his  first  deHoriptioa  of  the  mineral  (Am.  J.  S  ■'  "~ 
«r  0'6,  9  IBO" 

Stromeyer  found  of  oiyd  of  niokel  0-32  lo  0'4B  p.  c  in  the  Berpentine  of  Eoraas  ;  0-30  ir 
of  Sundal;  and  0-22  in  that  of  Saiony.  LjnohneU  obtained  a'24  p.  c.  from  o  —  " 
Hont  haa  detected  it  in  the  Serpentine  of  the&reen  Mountains  generally.  that  of  Euioucy,  v  t.,  ui 
New  Haven,  Ct.,  of  Hoboken,  N.  J.,  of  Cocnwall,  Bug.,  of  Bau^hire.  Scotl.,  of  the  Tosgea,  Fr. ; 
but  none  in  the  ophioiites  of  the  Azoio  (Laurentian)  rocka  of  Ctmada,  or  the  Serpentine  of 
EastOD,  Pa.,  or  of  the  wai-yellow  variety  of  Montvüle,  H.  J.,  or  an  olive-greeu  froia  PhUlips- 
town,  N,  T.,  or  a  yellowish-green  from  Newbaryport,  Mass.,  having  G.^2-55I,  See  also  aual. 
4,  45-47,  63. 

Pyr.,  eto. — In  the  elosed  tnbe  yields  water.  B.B.  fuses  on  the  edgea  with  diöeulty.  F.=6. 
GiTea  uaually  an  iron  reaotion.  Decomposed  tiy  muriatic  and  sulphurio  acids.  Chrysotila  leavea 
the  silica  hi  fine  fibiea. 

Obs. — Serpeutiue  ofteu  constitutes  mountain  masaea.  It  is  a  metamorphic  rock,  it  resuItiDg 
from  the  alleration  of  other  rooka,  and  moatly  of  those  of  aeditnentary  origin ;  and  is  of  variona 
perioda  in  ori^a,  from  the  Azoio  age  upward. 

Crjstais  of  aerpeutine  (pseudomorphous)  occnr  in  the  Fasaa  Valley,  Tyrol ;  near  Miask  at  Lake 
Auachkul,  BarsoTka,  Kathariuenburg,  and  elsewhere  i  in  Forway,  at  Soarum ;  etc,  Fine  predous 
serpentines  eome  from  Fablun  and  Giil^ö  iu  Swedeu,  the  Isle  of  Mau,  the  neighborhood  of  Port- 
soy  m.  Abordeenshine,  in  Comwall,  Coraica,  Siberia,  Saxony,  etc.  The  names  of  mauy  localitiea 
are  glven  above. 

In  N.  America,  in  Maine,  at  Deer  Isle,  precious  serpenöne  of  a  liglit  greea  oolor.  In 
Tertii.oTii,  at  New  Fane,  favendish,  Jay,  Eoibury,  Troy,  Westfield.  In  Maus.,  fiue  at  Newbury- 
port ;  at  Blanford  with  achiller  apar,  and  the  raarmolite  variely ;  also  at  Westüeld,  Middlefield, 
Lynnfield,  Hewburyport,  and  elaewhere.  In  H,  Island,  at  Newport ;  the  bowenite  at  Sniitkfleld. 
In  GOwi.,  near  New  Haren  and  Milford,  at  the  Terd-anHque  quarriea.  In  S^.  Torh,  at  PhiUipatown 
in  ilie  Highlands ;  at  Port  Henry,  Essex  Co. ;  at  Antwerp,  Jefferson  Co.,  in  oryetals ;  at  Syraoose, 
eaat  of  M^or  Burnet'a,  interesting  Tarietiea;  in  GouTerneur,  St.  Lawrence  Co.,  in  crystala,  and 
also  in  EoHsie,  two  mües  north  of  Soaierville ;  at  Johnsburg  in  Warren  Co, ;  DaTenport'a  Heck, 
Westcheater  Co.,  affordiog  fine  oabinet  spedmens ;  in  Gomwal],  Monroe,  and  Warwiek,  Orange 
Co.,  Bometimea  in  large  crystala  et  Warwick;  and  from  Bichmond  to  New  Br^hton,  Bichmoud 
Co.  In  N'.  Jersey,  at  Hoboken,  with  brudte,  magnesite,  eUv,  and  the  marmolite  variety ;  also  at 
Frankfort  and  Biyaa ;  at  Montvüle,  Morris  Co.,  aUliy  fibrous  (ehrysotUe)  and  retinalite,  with  com- 
mon Serpentine.  In  Pema.,  massire,  fibrous,  aud  foUated,  of  various  colors,  purpie,  brown,  green, 
and  gray,  at  Texas,  Lancaster  Co. ;  also  at  Nottingham  and  Weat  Goahen,  ehester  Co. ;  at  Weat- 
cbeater,  Chestor  Co.,  the  viütmr/isile ;  at  Mineral  Hill,  Newtown.  Marjü©,  and  Middletown,  Dela- 
ware Co.  I  a  varic^  looking  like  moerschaum  or  lithomai^  at  Middletown ;  at  Baston,  pseudo- 
morphons  after  pj-roiene  and  auipMbole.  In  Mtrylaaid,  at  Ba.re  ffills ;  at  Gooptown,  Harford  Co., 
with  diall^^;  äso  in  the  north  part  of  Gedl  Co.  In  Ca-aada,  at  Orford,  Hani,  Bolton,  etc  In 
N.  Brunswick,  at  Crow'a  Neat  in  PorUand. 

Serpentine  admits  of »  high  poliah,  and  may  be  turned  in  a  kthe,  and  is  soraetimes  employed 
.  as  a  materiid  foi  omamenta,  vasea,  boxea,  etc.  At  ZöbUlainSaiony,  Bayreuth,  and  in  Frauoonia, 
several  hundrcd  peraona  are  employed  in  thia  manufiicttu-e.  Terd-antique  niarhla  is  douded  with 
green  of  varioua  shadea,  and  is  a  beautiM  materla!  for  table  and  omamental  indoor  work.  Ei- 
poaed  to  the  weather  it  weara  nneven,  owing  to  its  uneqaal  hardnesa,  and  Boon  loaea  ita  polialied 
aurface. 
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cüflgnBsia  (or  Bitterorde)  present;  TherniophySile,  from  dlppn,  heat,  and  ftWor,  leaf,  on  account 
of  the  esfoliatioQ  when  lieated;  ChrysoUle,  ftom  xf^'^'^t  golden,  and  riXo!,  Järrmis;  Mdaaile,  from 
jiirulo,  siih;  Mammlile,  from  fapiiiifia,  I  shine,  "  in  alliisioa  to  its  pearly  and  soraewliat  metallic 
lustre  "  (Nuttall). 

Artif. — Formed  bj  A.  Glages  in  a  transparent  amorphoua  masa,  by  plaeing  a  aolutioa  of  gelat- 
inous  siiicate'  oF  magnoaia  in  a  dilute  Bohitlon  of  potash,  It  is  dcposited  aJ^r  aome  months'  Stand- 
ing.    (Rap.  Brit.  AsBOC,  1B63,  203.) 

412,  Bastiib,  or  SoHiLi.En  Spar,  (Talltart  v.  lYeltra,  Erfahr.  Inn.  Gebii^,  97,  11S5.  Schil- 
lerapath  (ft.  Baste)  Seser,  Crell's  Ann.,  1786,  i.  389,  ii.  liJ.  Sehilleretflin  WettL,  1800,  Ludw.,  SO, 
1803.  Diallage  pt.  M.,  Tp.,  1801.  Metalloidal  diallage  pt.  Bastit  ffaid.,  Haodb.,  628,  1845.) 
Bastite  is  an  irapnre  foliated  aerpentiue,  ocoumi^  imbedded  !a  Serpentine  rock,  aad  ia  Bupposed 
tobe  areBult  of  tiie  alteration  of  afoliatedmiaeralof  the  Pyrosenegronp, aslongsinceannoimced 
by  ö.  Roae.  That  of  Baste,  the  original  looality,  was  derived,  according  to  Streng,  from  the 
enatatite  (protobastite)  of  the  region  (see  ENfiTATrtB,p.  308).  IthHaH.=3-B— 4;  6.=2'5— 2-76; 
lustre  metallio  pearly,  btonze-Jilte  (to  wbioh  the  Gterman  nanie  schiller  allndes),  to  vitreous,  and 
color  leeit-green  to  olive-  anii  pistaohio-green,  and  pinclibeck-browQ.  Besides  the  directlon  of 
perfect  cleayage,  ihere  are  two  inolined  to  one  another  about  87°  (Naiimatm),  whieh  ia  the  clear- 
age  of  enstatite  and  hypersthene.  According  to  Deadoizeaux,  it  ia  probably  orUiorhombic,  and 
has  a  negative  biaeotrii,  wiich  is  normal  to  the  plane  of  deavage,  and  givea  for  the  axial  tÜver- 
genca  SO  to  70°.  A  kind  from  Todtmoos  in  the  Sohwarzwald  is  thiu  foliated  oleaTablo,  and  haa  a 
datk  grecn  color,  but  is  metallio  pearly  on  the  deavage-faee ;  H.=8'4;  G.=a'56;  and  showa 
under  tlie  microacope  in  polarized  light  that  it  ia  not  homogeneous. 

Analjaes :   1,  3,  KoMer  (Fe®?.,  iL  192) ;  3,  V.  Hetaer  (0.  E.  TTeiss,  Pogg.,  ciis.  446) : 

Si        Sl  Si  Fe  Mn      Mg       6a     fe,  Sa    fi 

1.  Baste,  cry^.         43-90     1-50  2-37  10-78  0-55     2G-00     2-70     0-41     12-42  =  100-69. 

S.        "       massiw     42-36     2-17  13-27«  0-85     28-90     O'OS      1207  =  100-25. 

3.  Todtmoos       (f)  43-77    6-10  7-14  —    80-92    1-17     2-79''     8-51=100-40. 

»  WLth  aome  Cr"  O'-  "  1-fll  C  O'  plus  1-lB  org.  subat. 

In  the  oloaedtube  it  afforda  ammoniacal  waler.  B.B.  becomea  brownand  iaalightly  rounded  on 
the  thln  odges.  With.  borax  reactions  Of  iron.  Iraperfectly  decomposed  by  muriatio  acid,  eom- 
pletely  ao  by  sulphuria  A  mineral  resembling  Hohiiler  spar  occurs  in  Serpentine  in  Middlotown, 
Delairare  Co.,  Pa. 

PJunstme  (JPhäatin  Breitk.,  Char.,  29,  180,  1823,  IIS,  1832)  roaemblea  aomewhat  achiller  apar, 
and,  according  to  Breithaupt,  ia  altered  btonaite.  It  ia  foliated,  but  the  oleavage  is  not  very  easy ; 
H.  =  l  — li;  G.=2-825;  lustre  pearly ;  color  yeUowiah^^ray ;  feei  greasy,  talc-lifce,  It  ia  from 
Kupferberg  in  tbe  Fichtelgebirge,  and  oeours  distributed  Üirough  aerpentiue.    II  has  not  been 


413.  DEWEYLITE.     Er/tmcns,  Man.  Min.  and  Geol,  1826,     Gjmnito  Tliomson,  Phil.  Mag,, 
xxü.  191,  1843. 

AmorphoTiB,  and  liaving  soine  reaemtlance  to  gum  arabic,  or  a  brownish 
or  -yellow  resin. 

H.^2-3-5.  G.=2-246,  üiädleficld,  Sliepard;  2'19-2-31,  Bare  Hills, 
Tyson;  2-216,  ib.,  Thomson;  1-936— 2-155,  Tyrol,  CEllacber.  Lustre 
ereasy.  Color  whitisb,  yellowish,  wine-yellow,  greenish,  reddish.  Trane- 
hicent.     Brittle,  and  often  much  cracked. 

Comp.— 0.  ratio  for  B,  Si,  S=3  :  3  :  3.  Formula(ä-Äg+JÄ)Si  +  jS=Silioa40-2,magne3ia 
35'J,  water  24*1  =  100. 

Analysea;  I,  Shepard  (Am.  J.  Sei.,  xriü.  31.  18S0,  analysia  imperfeet);  2,  Brush  (this  Min., 
2ü8,  lS64)j  3,  Thomson  (Phil.  Mag.,  1843,  191);  4,  (BUacher  (ZS.  G,.  iii.  222);  5,  v.  Kobeü 
(Müneh.  gel.  Ana,,  1851,  ssriiL  1);  6,  Widtetmann  (Jahrb.  G.  Rßieha.,  iv.  525,  1853);  7, 
Hausliofor  (J.  pr.  Cli.,  xeis.  340) ; 

8i         -Mg        n         ¥e 

1.  Middlelield  40         40 

2.  Texas,  Pa.  43-15    35-95 
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Si  Äg       fl  Fe 

3.  Bare  HiUs,  Md.        40-16  36-00  21-60  1-16,  Ca  0-80,  ÄUj-.=9S-72  Thomson, 

i  Tyrol,  Fleiras  Tld.    40-40  8S-S6  32-60  0-38,  apatite  0-J8=100  (EUacher. 

5.      "  "        "       41-50  3a'30  20-50  =100-30  KobelL 

fi.        "  "         "  (f) 40-82  Se-06  21-72  p-42,  Ö  0-58=99-61  Wiatermann, 

7.  PassBU  46-6  34-5  20-0  — =100"  HauaÜofer. 

a.  of  anaL  e  =  ä-13S;  ofiuial.  7,  2-101. 

Pyr.,  etc. — In  tlie  olosed  tube  ^Tes  off  nmch  water.  E.B.  beeomes  opaque,  and  fuaes  on  tlis 
edges,     Decomposed  bj-  hjdrochloric  acid. 

Oba. — Oocura  with  seTpontine  at  the  loc^ities  aliovo  meDtionsd. 

CTameii  after  Prof.  Oheater  Dewoy.  The  pymnite  of  Tborasoa,  named.  from  yufinis,  naJied,  in 
allusion  ta  the  localily  at  Bare  Hills,  Md.,  is  the  same  spedea. 

Thomson  found  in  anothec  minoral  from  tte  Uniled  Stalea,  labelied  Deweylite  (G.=2-0964),  Si 
60-10,  Tiig  23-65,  S  20-60,  Äl  a-55,  J'e  1-70  (Am.  J.  Sd-,  uii,  HS);  and  in  anoUier  allied  min- 
eral,  Si  41-i3,  Mg  23-53,  Sa  6-25,  Ä  18-86,  Sl  4-47,  ^o  3-ST,  Fe  tr. 

Artif. — Formed  by  A.  Gagoa  by  the  method  mentioaed  ucder  Sirpektinb  (p.  466). 

414.  OEJROUTE.    Kovolith  Brsilham^i,  Cliar.,  145,  254,  1823.    Cerolltli  Gleck.,  1S3I.    Korolite. 

Ma^ive,  reniform,  compact  or  lamellar. 

H,=^2— 2-5,  G.=:2-3— 24.  Lustre  vitreoua  or  resinous.  Color  greenish 
or  yellowish- white,  yellow,  reddisJi,  Streat  nncolored.  Transparent — trans- 
lueent.   Tee!  greasy.   Fracture  conchoidal.   Does  not  adhere  to  Üie  tongue. 

Comp. — 0.  raüo  for  ß,  8i,  fi=l  :  2;  H;  formula,  if  two-thirds  of  tie  water  ia  basio,  (4S  + 
\  Mg)  Si+^  aq  i  making  it  tliua  a  naiailioate  lilie  deweylite,  which  apedea  cerolite  elosely  resem- 
bleä  In  physical  eliaraoters.  It  differs  in  composilion  from  aphrodil«,  however,  onlj  in  coataimag 
half  more  water.    Analjaes  :  1,  2,  Kühn  (Ann.  Ch.  Pharm.,  lii.  368) : 


Maak  obtained  (Sohw.  J.,  Iv.  1829)  for  the  same  raineral  Si  3'i-96,  Si  12-lB,  Mg  18-02,  tl  Sl'OO 
=  99-15.  But  Eühn  atatea  that  he  and  hia  laboratory  pupila  found  no  alumina,  and  that  Maalc'a 
analjsia  muat  bo  ineorraot.    Eühn  dried  hia  mineral  at  100°  0.  before  tlie  analjsis,  aad  heuce  the 

Pyr.,  etc — B.B.  Maekcns,  but  doea  not  fiiae. 

ObB Prom  Erankenstein  In  Sileaia,  aaaociated  with  Serpentine,  and  also,  acooiding  to  Kühn, 

brucite.    Breithaupt  unites  dewejlite  to  eeroUte. 

Melling  obtained  for  a  mineral  from  Zöblitz,  8imi2ar  to  tbeabore,  Si  47'!8,  ltfg3613,  S  11-50, 
äl2-67,  te  2-93=100-25  (Ramm.,  Ist  Snpp].,  79).  Hermann  obt^ed  for  an  apple-green  yariety 
from  Lake  Itkul  (Bull.  Sog.  Nat  Mose.,  ssiTÜi.  481),  SU7-flS,  Si  2-BO,  lag  31-81,  S  18-33=100. 
G.=2-27. 

The  naffle  Cerolite  ia  from  «ipft,  warn,  and  Xi9ji. 

41S.  HYDROPHITE.    Svmherg,  Ak.  H.  Stockb.,  1839,  Pogg.,  li.  535.    Jenkinslte  Sli^ard, 
Am.  J.  Sd.,  II,  liil  392, 1852.     BisengjmiiiC. 

Massive ;  sometimea  in  iibrous  crusts. 

H.=2-5— 3-5,  G.=2-65,  hydrophite;  2-4—2-6,  jenkinsite.  Lnsti-e 
fceblß,  subvitreons,  Oolor  moimtaiii-gi-een  to  blaekish-green.  Streak 
paler.     Translucent  to  opaque. 
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SILICATES)    MAltÖAEOrHYLLITE 

1.  nydropUle       36-19     2-90    22-73    1-66    21-08     16-08,  ?  0-I15=100'T5e  Svauberg. 

2.  "  aS'ÜJ     0-53     19-30     4-36     22-81     13-36=9!)-39  S.  &  E. 
Z.  Jetihinsite         37-ä2    0'9a     20'60    4-05     22-7S     13-48=99-28  S.  &  B. 

Smith  &  Brnsli  find  in  jerJäDsite  tlio  o 
and  they  raeution  tbe  nearnoss  to  bott  hydropliite  ai 
as  irapare  meiaKiie  (ZS.  G,  Ges.,  x,  284). 

Pyr,,  elc. — In  tbe  closed  tube  giyea  off  water.  B.B.  blaotena,  and  fusea  at  about  3  to  a  blaok 
magiietic  globule.     With  the  fluxes  givea  reactiona  for  iron  aiid  mangaaese.     Decomposed  by 

Obs. — HydtopMtB  oocnrs  at  Taberg  ia  Smaland ;  aad  jonkinaite  at  O'Seil's  mtee  in  Orange 
Co.,  N.  Y.,  SB  a  fibrous  incruatation  mi  magnetite. 

Named  Sydrophiie  in  aJlusioa  to  tho  water  präsent;  and  Jetikinsite  after  J,  Jentina  of 
Monroe. 

41EA.  Dehkatih  ^^eithaupf,  Char-,  104,  1832.    MassiTB,  reniform,  or  in  cniata  on  aerpentine, 
of  a  resinoua  bistre  and  gcoen  color.    Peel  greaay ;  odor,  wiien  moistened,  ai^ülaceoua. 
Cmtposiüim,  acoording  to  Fiidnua  (Mm,  Gea.  bu  Dreaden,  ii.  21B) : 

Si  S:l        te        iia       Sig        Ca        Sa    "Ö,  C 

1.  35-80     0-42     11'33     2'25     23-10     0'S3     0-50     25'30— 100-03. 

2.  40-n     O'SS     14-00     1-17      19'33     0-83     1-33     2a'00,  8  0-43=100-09. 

Formula(!lU!g,  fej^Si'+efi?,  but  proljably  a  misture.    B.B.  Mackens  andcracka. 

From  Waldheim  in  Sasony.    The  name  is  from  llp/,«,  Mn,  allnding  to  its  oecurreDOe  as  an 

416.  GENTHITB.    Nickel-Gymaite  Geräh,  EelL  &  Tiedm.  Monatsb,,  iii.  487,  ISBl.     GontliLto 
JMna,  Am.  J.  Set,  II.  siiv.  256,  1867. 

Ämorphous,  with  a  delicatelj  hemispherical  or  stalaetitic  surfiice,  incruat- 

H.=3— 4;  eometimes  (as  at  Miebipieoten)  so  soft  as  to  be  polished 
under  the  nail,  and  fallto  pieees  in  -water.  G.=2-409.  Lustre  reainous. 
Color  pale  apple-green,  or  jellowish.  Streak  greeiiisb--wliite.  Opaque  to 
transluceiit. 

Comp.— 0.  ratio  for  ft,  Si,  fl=2  :  3  :  S,  or  the  aame  as  for  deweylite ;  formnla  (J  (Si,  lä^)+i 
R)'Si+4-S,  beißg  a  niekel-gymoite.  Analysoa:  1,  aenth(Lc.);  2,  T.  S.  Hunt  (B«p.  G.  Oan., 
1863,  507): 

§i  Si  Fe  Mg  "-  -" 

1.  Tesas,  Pa.  35-36        30-64        0-24        14-60 

2.  Michipicofen  Id.      33'60        30-40        2-25  3-55 

After  drying  at  B  temperatiire  above  100°  C,  Hunt  obtaiiied  (1.  o.)  Si  35-81),  Si  32*20,  Ö  12-20. 

Pjrr.,  etc. — In  the  cloaed  tube  blackena  and  givea  olf  -water.  B.B.  infusible.  With  borax  in 
O.f .  givea  a  yiolet  bead,  becoming  gray  m  E.F.  (niokol).  Deoompoaed  by  muriatio  add  wlthout 
gelatinJEing.  ,  .  ■ 

Obs. — from  Tesaa,  Lancaster  Co.,  Pa.,  in  thia  crasts  on  ehromic  iron;  and  from  Webater, 
Jaekaoa  Co.,  ü.  0.,  with  ehromic  iron  in  aerpontine,  as  an  ämorphous,  reniform,  applü'greon 
incruatation ;  on  Mieiiipicoteu  Id.,  Laka  Superior,  of  a  gf eenish-yellow  to  apple-green  color.  Also 
reportod  from  near  Malaga,  Spain,  with  diromite  and  talcoao  achiat;  and  bj  Wiser,  from  ßaaatbal 
in  the  Upper  Valais. 

Üöllmie  Breilh.  (B,  H.  Ztg.,  zviü,  1,  1859)  may  be  eaaentiaUy  the  aboye.  It  oocurs  with  phos- 
phato  of  nickel  at  ßüttia  in  ToigUaitd,  in  tunorphouB  massea  and  reniform  incrustaläons,  apple- 
green  or  emerald-green,  of  little  luälre,  Iranalncent  to  Bubtranaluoent,  but  opaqne  when  earthy, 
with  H.=2-a-25,  and  G.=:2-358-2'3:0.  "Winkler  deducea  the  formula  Si  Si-i-^  Ä;  and 
publishes  as  the  result  of  tiia  analyaia  (1.  c)  &  38-15,  Äl 4-«8,  äPe  081,  Si  85-87,  S  11-17,  with 
Co  0-67,  Cu  0-40,  P  2*70,  ÄS  0-80.  Bnt  his  summatlon  of  thoao  numbera  ia  100-79,  or  4*54  more 
than  they  foot  up ;  and  there  ia  hero  ao  unexplained  error.  The  minoral,  aa  Bruah  haa  obaerved, 
is  probably  nickel-gymnite. 
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472  OSTßEN   COMPOUNDS. 

417,  SAPONITB.  Terra  porcellanea  patöoulis  impalpalibos  moUis,  pt,  BtiaBEonet  Erita  pt, 
Smectia,  Si^eteft  Walklera,  u  hwit  (Ifludsend  t  CJorowall),  Cr</ri£t,  15,  1758.  Seifenstein  (fr. 
Comwall)  Klwpr.,  Bdirift.  nat.  Gqb.  Berlio,  vii.  163,  1181,  Beitr.,  ii.  180,  t,  22.  Steaüte  of 
ComwaU  Kirw.,  Min.,  i.  1B2,  \*lSi.  Soapstone  pt.  Pierre  k  Savon.  S.  Saponit  Svanherg,  Ak. 
H.  Stoekli.,  1840,  153.  PioBne  Sixmberg,  Pc^g.,  Uv.  281,  lail,  ivü  165.  Thalite  Owen,  J.  Ao, 
PMlad„  n.  ii.  179,  1862. 

Massive.     In  nodulea,  or  filling  eavities. 

Soft,  like  butter  or  eheeae,  but  brittle  on  drying.  G.  — 2'36(i.  Luatre 
greasy.  Color  white,  yellowish,  grayish-green,  bluish,  reddi&h.  Doos  not 
adhere  to  the  tongue. 


if  the  lülneral  were  a  mistnre 

^  ,      ,,     ,  Haughtoa  (Phü.  Mag.,  IV.  x. 

4,  Svanberg  (L  c) ;  5, 6,  Smith  &  Brueh  (Am.  J.  Sei.,  II.  iti.  368) ;  7,  8,  Reakirt  and  Keyser 


CornwaU     45'00  8-25    l'OO  24'(5     £|-75  IS-OO-SS-lö  K 

46'8  8-Ü      04  33'l!      O'V       —     11'0=100'2  Svanbei^. 

"      (J)42-aB  r-al     aS-IO 18-ü2  Haugitoa. 

Fiome  60'89  9-40     2-Oe  2e'52     0-73 1 0-50= 100- 1 B  SvBnberg, 

T/taUie        45-60  4-8T     2-09  24-lU    l'OJ  0-45  20-6S=9S-84  SmJtU  k  Biuab. 

"  48-89  1-23     2-48  24-17     0-81  I6'66=99-22  Smith  &  Erush: 

"  44-07  4-72     1-70  21-49     3-75         nndel.  19-96  EeakirL 

"  44Ü6  1-19  26-60"    0-16     012  »wM  Kejsor. 

"  Contaim  aome  Urne. 

The  oiygen  ratio  for  R,  B,  Si,  S,  in  1,  ia  flbout  2:1  :  5  ;  SJ;  in  2,  3^  :  1  :  G^^ :  2^;  in  3,  3|- : 
1 :  1 :  Bii  in  4,  2  :  1  :  Bj  r  2  I  iu  5,  3^ :  1  :  8^ :  6^ ;  ia  G,  3* :  1 :  6^ :  3^;  in  7,  5  :  1  :  llf  :  9. 

Pyr.,  sto. — B.B.  givea  out  water  and  blackena ;  thia  spliuters  fuae  with  diüScult;  oa  the  et^es. 
DeconipMed  by  suiphurio  acid. 

Obs — Occurs  at  Lizard'a  Point,  CornwsU,  In  reins  in  Serpentine ;  in  tha  geodea  of  datolite  al 
Boaring  Brook,  near  New  Haven,  Ct. ;  io  the  trap  of  the  north  ahore  of  Lake  Superior,  betweeo 
Pigeon  Point  and  Pond  du  Lac,  in  amygdaloid  {thdiile  of  Owen) ;  at  STärdejö  in  Dalarne  (pioimä 
and  saponite). 

Saponite  ia  from  sapo,  soap;  and  piotine  ftom  miirni, /ni. 

Änother  aimilar  mineral,  aaaociated  with  Rhalilita  of  Thomson  in  ajnygdaloid  at  Antrim,  Ireland, 
afforded  von  Hauer  (Eeangott'a  Min.  Not.,  No.  11)  Si  44-11,  Sl  10-90,  Se  l-Oö,  JIg  13-01,  Ca 
6-74,  Mu  and  K  t.,  %n.  24-07=99-88 ;  oiygcn  ratio  nearly  4J  :  3  :  )3i  :  12 ;  ot  for  R  +  H  and 
Si,  1 ;  1-8.  It  has  H.=2,  and  is  ftagile;  lustcewasy;  color  isabella-jellow,  orbrowaish.  Softena 
or  Blacks  in  water.    Soluble  in  mnriatic  acid,  affording  pulyenilent  silica. 

1.  M.,  iL  489, 1826.    Pholerite  pt.  n/  wiany 
mnitz,  Ä.  Knop.,  Jahrb.  Min.,  1859,  540, 

Orthorhombic.  In  rhonibic  and  hexagonal  scales,  like  those  of  kaolinite. 
Occurs  clay-like  and  compact  massive,  eonsisting  of  an  aggregation  of 

H.=l-2-5.  G.=2'35— 2-57.  Lnstre  of  seales  pearly.  Color  white, 
grayish- white,  gi'eenish-white,  yellowish,  reddish-brown,  violet,  Donbly 
refracting,  Knop. 

Comp.— 0.  ratio  for  S,  §1,0=3  :  3  :  2;  ?tl"Si°+4fi=8ilioa  19-3,  alamlna  46-0,  water  16-7=: 
'""      '     lyaea;  1,  2,  Guillemin  (L  c.) ;  3,  A.  Knop  (Jahrk  Min.,  136»,  540);  4,  J.  L.  Smith  (Ant 
li.  68) ;  5,  itallet  (Shap.  Min.,  1857,  Snppl.  to  Append.,  p.  iv.) : 
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MAKGAEOl'nYLLnE   BEOTION. 


!    Cliemnitz  39 '34 

1   Sfhemnrtz  42'45 

i   JacksuuTiUe,  Ala.    42-19 


l'Oi 


15-00=100  GuiUemin. 
15'00=100  Gniilemin. 
14-76  =  100  Knop. 
12-92  =  98-18  8mitl!. 
14-21)^99-60  MaJlot. 


Pyr,eto. — Yieldawater.  B,B. iufusible,  Givesa'blTieoolorwitiicobsltBolijtion.  Insolutleinacids. 

Ob?. — The  pholente  of  GuiUemin  waa  fram  nodulea  of  Irou  ore  in  Uie  coal  mines  of  Pins,  Dept. 
of  Aüier,  France.  The  Chenmitz  miueral  is  &om  Niederraban stein  (and  also  at  ZeiBigwald,  etc.), 
where  it  conaUtntea  a  rock  oalled  byNauoiaiiG  peliiische  fdsiüußi  in  the  Lower  Coal  formation; 
it  ia  various  in  color,  but  ia  ahown  to  oonsist  of  crjstalliae,  ccjorlass,  doubly  re&actJr^  scalea. 
Tue  8chemnitB  ia  the  gat^us  of  diaapore,  and  it  may  be  kaolinite  impure  with  diaspote.  The  Jack- 
Bonville  is  a  kaoliu,  and  may  be  kaolinite ;  tbe  acalyais  afforded  480  of  lies  süica,  acd  0-90  of 
iindeoompoBed  material  wMeh  above  is  osdaded. 

The  analysea  of  kaoimile  baya  been  referi-ed  to  pholerit©  linder  the  itlea  that  Guillemin's  analy- 
sis  waa  iuoorrect.  Bnt  the  aoaljsia  by  Knop  appeara  to  show  that  there  is  a  spocies  wilb  tbe 
pholente  compoaition,i)ut  not  dffiering  from  kaolinite  in  ita  phyaical  or  ci'yBtall(^;raphio  eharaeteta. 

Kamed  £rom  fukn,  a  scale. 

418A.  Teraißiäe  Glocker  (Gnmdr.,  B44, 1839 ;  Terra  mlracaloan  Saxoniie  0.  Ritter,  1132 ;  Sas- 
onische  Wundererde  of  old  Oerm.  auChors ;  Eisen steinmaik  BreWi^  Cbar.,  147,  1S23.  301,  1833). 
A.  Enop  holiis  (Jahrb.  Min-,  1859,  64b)  that  Üie  teratolile  is  an  impure  Idthomai^-like  pholerite, 
closely  related  to  the  mineral  from  Ohemnite.  It  ia  deacribed  aa  having  H.=3 — 2J,  and  G.=2-49 
— 2'ö ;  color  Taried  with  lavender  and  other  ahades  of  bloe,  and  Spots  of  red,  and  rarely  pearl- 
graj.  It  is  from  an  amygdaloidal  rock  overlaid  byooal  stralja  at  PJaäitB  near  Zwickau  in  Sasony, 
It  contains  muoh  osyd  of  iron ;  bnt,  aocording  to  Knop,  probahly  ia  a.  mixtuie  of  pholerite  with 
Bome  free  quarta,  pulyerized  faldspar,  hydrate  of  irou,  earboiiate  of  lioin,  and  magnesia.  The  fo!- 
lowiiig  is  Üie  analjais  of  Schuler  (Freiesleb.  Orykt.  Sachs,,  Heft  B); 


gi         Äl 
1.  Planitz        41-68     22-85 


Su     Hig      Ca 


1-6: 


0-93    14-20  Schüler, 


419.  KAOLIHTTEI.  Talkerde  von  schuppigen  Theilen  (fr.  Sonne  Adit,  Halabrucke,  near  lYei- 
boi^)  Wem.,  Ueb,  218,  1780.  Brdiger  Talk  Sö^namj,  Bei^m.  J.,  160,  1789;  Karst,  Tab.,  32, 
1800.  ?  Tale  granuleus  K,  Tr.,  üi.  1801.  ifacrite  pt.  Brmgn.,  Min.,  i.  505,  1807.  Schuppiger 
Thon  Kiwsi,  Tab.,  91,  1808,  Nakrit  Breitk,  Cbar.,  94,  318,  1832.  Pholerite  pt.  many  authors. 
Kaolinite  S.  W.  Johmva,  Am.  J.  Sd.,  II.  xliii.  851,  1867. 

Medulla  Saxi,  Genn.  Steinmarek,  pt.,  Affric.,  Interpr.,  466,  1646  =  Lithomarge  pt.  Karnat 
Breith.,  Handb.,  iL  359,  1841  =  Steinmack  von  BoiMta  Klapr.,  vi  385,  1816.  Terra  Samia, 
CoUyrium,  Aster,  Ftin.,  xssv.  58.  Marga  porcellana,  Leucarplla,  pt..  Wall.,  22,  1747.  Terra 
Porcelianea  Cronst,  73,  1758,  Porcelain  Olay.  Kaolin.  Porzellsaierde,  Poraellanthoa,  Germ. 
Argilea  ä  poreelaine  Ih-.     Terre  ä  foulen  pt.  Pr.  =  Fullar'a  BarUi. 

Orthorliombic.     JA /=120°.     In   rhombie,  rhomboidal,  or  hexagonal 
eeales  or  plates ;   sometimes  in   fan-sbaped  aggrega- 
tions;   usuallj  constituting   a  claj-like   mass,  eithei"  413 

compact,  friable,  or  mealy ;  base  of  crystals  lined  (f. 
413),  arising  from  the  edges  of  superimposed    '   ' 
Oleavage :    basal,   perfect,      Twina ;    the 
plates  made  up  of  six  sectors. 

H.=l-2-5.  G.=2-4— 2-63.  Lnaü-e  of  plates, 
pearly ;  of  mass,  pearly  to  dull  earthy.  Color  white, 
grayifih-white,  yellowiah,  sometimes  brownish,  bluish, 
or  reddiBh.  Scalea  tranapai'ent  to  tranelneent.  Scales 
flexible,  inelaetie  ;  tisually  imctuotis  and  plaetic.  Op- 
tically  biaxial ;  axial  plane  normal  to  the  base,  and 
to  a  side  of  the  hexagon ;  axes  quito  divergent ;  biseeti-ix  negative ;  Descl. 
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0XT6EN  coMPomme. 


Var. — 1.  Argiltiform.  Soft,  day-like;  ordinaiylraolinitei  ucder  the  microscope,  if  not  wilü- 
out,  showing  tihat  It  ia  made  up  largely  of  pearly  Ecales.  The  oonstitueut  of  moat,  if  not  all,  pure 
kaolin.    G.— 2*627,  &.  Freiberg,  BreiÜi.;  2'6,  &.  Schnecken stoin,  Clarke. 

2.  liiriiaifi/rm.     Moaly,  hardly  coherent,.  conBistii^  of  pearly  an(!;iilflr  acales,  anaL  3-6,  9. 

8.  Indwated;  LiÜunäaTge  (Steimnark  Genn.).  KnE  and  compact;  H.  =  a— 2-6.  When  pnl- 
verizad,  often  shows  a  Bcaly  texturB  (anal.  17-24).  G.=a-6,  &.  Cainsdorf,  solid  var.,  anal.  23. 
Hwsifeof  Thomson  iaaliäioiüarg6ftomScotland,UHedBomBlimeaforalatepeücila;  H,=2'5j  G.= 
B'4a_2-56 ;  color  milfc-white. 

i.  FermginBui ;  OofTiaS  Ereith.     A  firm  Uüiomarge  of  a  reddish-white  or  fioah-red.  color ;  the 
color  owing  to  the  presenoe  of  aome  oiyd  of  iron  tepladng  Ihe  alumina;  H.=2 — 3;  G.= 3-543.   . 
Streak  colorlesa;  smooäi  tothe  touch  (anah  15,  16).    Also  biownish-red  (anal.  21). 

Comp. — 0.  ratio  forß,  Si,  ß=3  ;  4;  2;  whence,  if  half  the  wateche  basic,  (ifl'+f  Äl)'äi'; 
(as  usuaUy  written,  SlSi''+2fi)=Silica46-3,  almnina  39-8,  water  I3'9=1D0. 

Analyaes:  1,  W.  a  Clarke  (Ann.  Ch.  Pharm.,  Isix.  122);  3,  Pisaui  (0.  K,,  liiL  10'!2);  3,  B. 
Müller  (B.  H.  Ztg.,  xiiv.  336);  4,  Genth  (Ana.  J.  Sei.,  n.  xxviii.  251);  6,  6,  Johnaon,  Bnrton 
(Am.  J.  ScL,  n.  xhii.  354,868);  7,  A.Knop(JahreBb.,  739,  1869);  8,  R.  Biciiter  (Pogg-,  sc.  320); 
B,  Sl«lha  (J.  pr.  Ch.,  iciy.  116);  10,  Sraith  (Am.  J.  8oi.,  II.  li.  B8);  11,  BousHingault  (Ann. 
d.  iL,  HL  V.  654) ;  12,  T.  S.  Hunt  (Bep.  G.  Can.  1863,  4«6) ;  13,  Klaproth  (Beitr.,  yi.  275) ;  14, 
Baui(Ber.  Ak.  Wien,  xs!i.e93);  15  Klaprotii  (Beitr^Ti  28B);  16,  Naaeholz  (Ber.  laia  Dreaden. 
1866,  138);  17,  EammeUberg  (Min.  Gh.,  676);  18-21,  v.  Hauer  (Jahrb.  6.  Eeicha.,  m  128,382); 
22,  3S,  Pikenecher  {J.  pr.  Oh.,  lis^sii.  461);  24,  Rammeisberg  (L  c.) ;  25,  26,  E.  D.  Thomson  and 
ßichardaon  (Thom.  Min.,  i.  344) : 


=  100-71  Clark. 

100-8  Piaani. 

=  100-28  Müller. 

Sa  0-17  =  !00-47- Genth. 

=99-J6Johnson. 

undet,  2-95=100  Burton. 

=  99-83  Richter. 
=  100  Stolba. 
=  99-96  Smith. 
100  Bouaamgault. 
-99-66  Hunt 

Klaproth. 
=  90-98  Bauer. 
=98-60  Haproth. 

alk.  0-21=99-eT  Nasohold. 
0-36  Bamai. 

.93  44  Hauer. 

;990S  Hauer. 

.100-55  Hauer. 

:99'30  Hauer. 

■99-60  PikctiEcher. 

99-72  Pikensoher. 

100  Bamm. 

99-45  Thomson. 

;lÜ0"i4  Richardaon. 


Lod^VB,  Pr. 

47-0 

■39- 

Freiberg,  Sai. 

46-74 

Tamaqua,  Fa. 

(f)  46-90 

Summit  Hül,  Pa. 

45-93 

48-56  !■ 

35- 

Zeisigwald,  8ax. 

49-91 

35- 

Altenbei^,  8ai. 

45-63 

ss- 

Schlau,  Bohem. 

41-93 

36- 

Faxoa 

44-41 

41- 

N.  Grenada 

46  0 

40- 

Cbaudiere  Falls 

46-06 

38- 

Aue,     Kaolm 

46-00 

39- 

Zetllitz,     » 

48-61 

Boehhtz,  Comtat 

45-25 

36- 

4509 

Eumpelsbecg,       JMmn.  47  -83 

40- 

Ueno,  Bohem., 

■      4313 

39-) 

SsEzka,  wkäe, 

'      4519 

37- 

"       ydiow, 

'      44-37 

39- 

"       imk.-red, 

'      44:54 

33- 

Owr>%&aTt,w.fiiabh, 

■       45-83 

39- 

"  soHd, 

'      46-20 

39- 

Sehlackeu-wald, 

'       43-46 

41- 

Tweed,  Tuesile, 

'       44-30 

40- 

'       iÜSO 

40- 

'  Aßer  sepBraliBgoJrS  ot  iron  0-lB,  Ca  0  O-flS, 


Pyr.,  eto. — Same  aa  for  pholerite. 

The  mineral  ftom  Chaudiere  Falls  cxfollatea  in  white  cauHflower-like  shapes  (Hunt). 

Oba. — Ordinal^  kaoün  is  a  resull  of  the  decomposltion  of  aluminoua  minerals,  espei^ally  the 
feldspara  of  grauitic  and  gneissoid  rocks  andporphyriee.  In  sonie  r^ona  wheretheaerocks  have 
decomposed  on  a  lai^  acale,  the  reaultii^  clay  remains  in  vaat  beds  of  kaotiti,  usuaUy  more  or 
lesa  mixBd  with  free  quarta,  and  aomethuea  with  osjd  of  iron '  from  some  of  tbe  other  mi^er^ 
preaent  Pute  kaolloite  in  acales  often  ooours  in  connection  wilti  iron  eres  of  the  Goal  formation. 
It  sometimes  forms  exl^nsiTe  l^eds  in  the  Tertiaiy  foimaUou,  es  near  Bichmond,  Ya.  Also  mel 
■with  accompanyiug  diaspare  and  emery  or  corundum. 

Occurs  in  the  ceal  formation  at  Cachc-Aprfia  in  Belgium;  also  hi  the  aam©  atSohlan  inBohemia, 
and  at  Rühe ;  [n  arginacooua  schiat  at  LodfiTe,  Dept  of  H^ault,  Frauce ;  at  Üie  Einigkeit  mine 
at  Brand,  near  Freiberg,  and  elsewbere  in  Saxou; ;  aa  kaolin  at  Diendorf  (Bodcnmata)  m  Bavaria ; 
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at  Zeiaigwalä  near  Chemnitz ;  as  tho  ganguo  of  topaa  at  SehneckBDStem ;  wiüi  emery  and  mar- 
garite  at  Nasoa ;  aa  tlie  gangue  of  diaepore  at  Schemnila ;  as  the  raateriol  of  pseudomorpha  aller 
proBopite  at  Ältenberg  (anal  8),  showing  well  the  hexagonal  scalea  (Johnson  &  Blaie)  |  witb. 
üuor  at  Zinnwald,  a  white  powdery  substaace  oonaiBting  of  heiag.  Bcales ;  at  Eochlita  {aarnat)  in 
a  porphjritio  took ;  in  seama  In  an  ai^illaoeoua  rock  on  tlie  Tweed  (tuesäe),  the  Latin  iiame  of 
whieh  place  is  Tvesis.  At  Trieix,  near  Limogea,  is  the  best  looaJity  of  liaolin  in  Europe  (a  discovary 
of  l'i65i;  it  afforda  material  for  the  famoua  SävreB  porcelain  raanufactory.  The  dark-colored. 
clay  of  Stourbrii^e,  England,  is  inade  up  in  large  pari  of  transparent  lamin*  (J.  &  B.). 

In  the  ü.  StatoB,  Itaolin  ooeurs  at  Newcastle  aai  WUmington,  Del, ;  at  Yarioua  localities  in  tho 
limonite  region  of  Vermont  (at  Branford,  elc),  MaBsaoliusetts,  Penusjlvania ;  JacksonTÜle,  Äla. ; 
Edgefleld,  8,  C. ;  ncar  Augusta,  Ga. ;  and  Johnaon  &  Blake  observcd  transparent  heiagocal  scalea 
abundaiitiy  in  a  blas  fire-day  from  Mt.  SoTage,  Md. ;  in  tha  white  olay  oE  Brandon,  Vt.,  Beekman, 
N,  T.,  Pertii  Amboj,  IT.  J.,  Eeading,  and  a  localitj  in  Ohester  Co.,  Pa.,  Long  Island,  and  in 
white  and  colored  daya  of  varlouä  ottier  placea.  Near  Eicbmond,  Ta.,  the  mealy  oonatitutes  a 
bed  of  couaiderable  extent  in  the  Tertiary  formation ;  at  Tamaqua  and  Summit  Hill  in  Carbon 
Oo.,  Pa,,  it  occurs  in  the  Goal  formation ;  in  a  aandstone  of  the  Quebec  group,  juat  below  the 
Ohandiöre  Palla,  BEing  seama  or  flaaurea,  often  |  in.  thick,  haring  an  unotuoua  feel,  and  eonaiat- 
ing  of  minute  soft  soales. 

The  oharacters  of  this  apei^ea  have  been  well  defined,  and  its  relation  to  kaolin  euplained,  in  an. 
articie  by  Johnson  &,  Blake  (l  c),  by  whom  the  uame  kaolmMe  was  propoaed  They  stow  that 
Porohammer'B  formola  for  kaolin  is  the  true  formula,  and  also  that  of  kaolinlte ;  and  Üiat  the  two 
are  oue  in  speoie«  ohenileally  and  pliysloally.  They  point  out  that  mnoh  llthomai^  should  be 
ineluded,  and  that  the  hexagonal  sraileB,  which  the  masaive  mineral  presenta  under  the  niiorosoope, 
may  bo  detectcd  in  all  kaolin,  and  also  in  some  dark.oolorod  fire-clays,  althongh  niuch  mixed  with 
impnrltiea.  They  also  Bhow  that  the  plasüeity  of  ttie  kaolinite  depends  on  the  finenesE  of  the 
material,  aud  that  kinds  not  plaatio  in  water  may  be  readered  so  by  flne  trituratioo.  They  auggeat 
tiiat  the  distjnetion  of  kaolinite  and  pholerite  may  disappear  on  further  oheraical  inyeatigatioQ. 

The  earliest  reot^nition  of  the  mineral  äistinotively  is  by  Werner  in  1780  Q,  c),  who  placed  il 
under  talc.  It  aiterward  took  the  namo  of  eariky  Üc,  aa  uaed  by  HoEQnann  m  1189  (1.  c.).  The 
auute  Karaten  prouounoed  it  a  scaly  clay  (sehappige  Thim),  and  arranged  it  aocordingly  in  1808 
(L  c.) ;  bot  no  aathor  of  the  neit  twenty  yeara  fnlly  adopted  bis  riew.  In  1807  Brongniart  made 
the  apooieB  naorile  (L  ej,  for  a  ßiaSile,  anhydroua,  pearly  jxrfasA-mi'iM,  analyzed  by  Vauquelin 
(affording  8i  6Ö,  äl  36,  Fe  5,  Öa  1-5,  £  17-5),  aud  referred  to  it  doublingly  the  earOty  lalc,  in  a 
Dote,  without  any  knowledge  of  it.  HanBznann,  m  181S  (Handb.,  600),  aays  that  the  scftupiw?« 
SiifcofAndreaHbetgin  the  Harz  (which  he  auys  is  wrongly  csileä  ballermilc/isilb^)  maj  perkaps  he 
schuppige  SydrargOlUe  Qijäi&te  ul  Blamiaa)  orThon,  butan  analysia  was  needed  to  deeide  it.  Hoff- 
mann, in  1815  (Handb.,  ii  b,  268),  makes  it  his  ßrst  varjety  of  talc,  bnt  querles  ita  nature,  and 
oites  an  analysia  by  John  of  a  hydrate  of  alumina. 

In  1832  (1.  e.)  Bi'eithaupt  gaye  tho  Sason  mineral  the  name  Munrile  (nakrit),  without  any  appar- 
ent  reference  in  the  place  to  Brongniart'a  or  Vauquelin's  preifiouB  nse  of  Cliis  name,  Bnt  he  at 
the  same  tlme  queetions  whether  it  may  not  be  identical  with  phoierile  (whioli  had  been  described 
in  1830).  Since  then  the  apeeiea  iiaa  been  nnited  to  pholerite,  nnder  the  idea  that  pholerite  waa 
incorreotly  analyzed  by  GuUlemiu(whioh  may  stilibe true);  andBreithaupt,inl341  (Haudb.,  391), 
adopts  this  view,  putüt^  pholerite  of  Gnülemin  under  «omte;  and,  moreoTer,  he  attributea  hia 
name  nücnte  to  Vauquelin.  Thia  waa  the  State  of  the  question  when  the  description  of  kaolinite 
by  Johnson  and  Blake  appeared. 

Ereithaupt,  in  1832,  atated  that  the  scalea  were  hexagonal ;  and  agnin  !n  his  aoconnt  of  tte 
"  nakrit  "  of  Brand  near  Preibei^.  A,  Knop,  in  1859  (Jahrb.  Min,  1859,  594),  describes  with  delail 
tlie  crystallization  of  the  Schneckenatein  mineral ;  he  makes  it  rhombie,  with  the  planea  I,  O, 
i-i,  and  ^ves  the  angle /A  fcllS".  Deacloizeaux,  in  bis  Mmeral<^y  (1802),  ahowsthatopticaiiy 
the  scales  ftom  Brand,  near  Sreiberg,  are  orthorhombic,  and  makes  the  anglea  120°  aud  fiO  ;  and 
Johnaon  &  Biake  give  the  aame  angles  aa  a  mean  of  their  measurements  of  varioas  kaolinites. 

The  naöe  Kadm  is  a  oorrnpUon  of  the  Chineae  EmiUng,  meaning  higkrridgc,  the  name  of  a  hill 
near  Jauohau  Fn,  where  the  material  is  obtained ;  and  the  petuntae  (peh-tuu-tsz)  of  the  Chineae, 
with  which  the  kaolin  is  mised  in  China  for  tie  manufactuie  of  porcolaln,  is  a  quartaose  feld- 
Bpathie  rock,  conaiating  largcly  of  quartz  (S,  "W.  Williams).  The  word  ptrrcelaio,  waa  first  given 
to  the  china-ware  by  the  Portuguese,  from  its  reaemblaiice  to  the  naore  of  the  soa-ahells  Porcd- 
lana  (Cyprleaa),  they  snpposing  it  to  be  made  fVom  egg-aheEs,  flsh-glne,  and  ßsh  scales  (S,  W. 
Williams). 

420.  HALLOTSITB.  Halloysite  Sei-thii^,  Ann.  Ch,  Phys,,  xzxiL  333,  1826.  Galapeküt, 
Gummit,  BräSi.,  Char.,  99,  1832.  Glagerit  Brnith.,  Handb.,  351,  1841.  Smeetito  Soisdat,  Ann. 
Ch.  Phys.,  III,  xxsi,  102,  1S51.  Steinmark  or  Lithomarge  pt.,  Psendo-Steatite  pt.,  Glossecol- 
lite,  Shep.,  Min.,  1857,  App.  to  Suppl,  p,  iii. 
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?  Iienzinit  Jolm.,  Chem.  Solirift.,  v.  193,  1818.   ?  Sevcrito  Beud.,  Tr.,  183J,  in  lades,  and  ii.  36, 
1832.    1  Nertachinskite  Bas^ivmovskL    Bole  pt. 

Massive.     Clay-Uke  or  eartliy. 

H.=l— 2.  6.=1'8— 2"i.  Lustre  eomewhat  pearly,  or  waxy,  to  dull. 
Ooloi"  wliite,  grayish,  greenish,  yellowisli,  bluieh,  reddish.  Translueent 
to  opaque,  sometimes  bocoming  traBsluCfcnt  or  even  transparent  in  ■water, 
with  an  increase  of  one-fifth  m  weight.  Fracture  eoncnoida].  Hardly 
plastic. 

Var. — 1,  Ordin{a%  Barthy  or  waxy  in  luatre,  and  opaque  maesive.  GaiapeeliU  is  tlie  halloj- 
site  of  AaglOT.  FseudosteaÜle  of  Thomson  i,  Sinoey  is  ao  impure  variely  {anal.  8,  9),  darb  greea 
incolor,mtIiH.=2-25,  G.=2'469.  Gfeigerifa,  from  Bergnersreuth  in Bavaria  (anal.  10, 11),  isproTed 
to  be  haUoyaite  by  Tiltenaoher;  it  ia  white  to  yellowiali-wliite ;  G.=2'36 — 2-S82 ;  H.=2 — 2-5. 

2.  iS&necÜte  of  Salvetat  is  greeuiah,  and  in  certain  statas  of  humidity  appeara  tcanaparent  and 
abnost  gelatinoua ;  it  is  ftoin  Condö,  near  Houdan,  France.  Breithaupt's  Gummite  {Ohar.,  99,  1332) 
ia  a  "gum-likeha]loysite|"notHdlieringtotlielongue,  from  Anjjar,  though  in  his  Handbuch,  where 
ttie  Same  loaalitrf  ia  menWoned,  lie  qnotas  Bertliier'a  analyais  of  coHyräe  fiom  the  Pyreneea. 
Olossecoll'äe  ia  mllk-wliite  and  earttty,  but  liecomea  translucent  oii  tlie  edges  and  a  llule  opaline 
in  wabea.  It  forma  a  seam  1  in.  Uiicl:  in  a'  eiliceous  Silurian  rock  in  Bisiog  Fawn,  Dade  Co., 
Georg^. 

8.  LenxCmte  is  earthy,  compact,  white,  traiiaiuoent,  and  somewhat  opaline,  from  Kall  in  Iha 
Bifel ;  aud  brownish,  from  rifta  m  pegmatJte  at  La  Tilate,  near  Chanteloube,  in  France.  Leonhard 
conaidered  it  (Haadb.,  1826)  &  deeompösed  Bemiopal.  It  ia  desoribed  aa  not  gelaliniziag  in  aoida, 
iNamed  after  tbe  German  minerali^ist  Lenz.  NerlscMnskiie  of  Raaoumovslci,  b.  whitisb  or  bluisli 
earth  ftom  Hensdiinsk,  has  been  referred  to  lonrfnite.  iSeumte,  or  lenainite  of  St.  8ever,  was 
flrat  nolieed  in  1818,  and  anaiyaed  in  that  year  by  Pelletier  (J.  de  Phya.,  Lsajcvl  2B1,  1818).  It 
haa  aometunea  the  EemiiTansparency  of  opal,  a  soft  feet,  adheres  strongly  to  the  tougue,  and 
roakea  no  paate  with  water  ;  it  ia  from  the  upper  arenaeeoua  Stratum  in  the  gypsiferous  Tertiary 
at  St.  Sever  in  France.    It  ia  not  oleai  whethei  it  belonga  hete  or  to  kaohnite. 

4.  B)le,  in  pari,  may  l>eIong  here ;  that  ia,  those  colored,  unetuous  days  containing  more  or 
less  oiyd  of  iron,  whieh  also  have  about  24  p.  c.  of  water ;  ttie  iron  gi^ea  it  a  brownish,  yellow- 
isb,  or  redcUEh  color ;  bot  more  invesügaöon  is  needed  before  it  ia  known  that  they  are  not  mere 
miitures.  Oropwn  of  Glodter  (Syn.,  188,  184J)  is  a  dark  brown  to  blaok  bole ;  it  is  tha  Bergseife 
of  Wernar  (Ueb.  Crouat,  189,  1180),  having  a  graasy  feel  and  atreak,  and  H.=l — 2;  the  color  is 
attributed  to  bltuminous  malters  preaent.  It  ia  ttom  Olkutaeh  in  Poland.  Where  it  belongs  is 
doubtful.  The  analyais  below  by  Bucholz  is  of  a  aimilar  kind  from  Thurinpa ;  but  ita  identjty 
with  Wemer'a  Poh'sh  Sm-gse^fe  is  not  certain. 

Comp.— 0.  ratio  for  fi,  Sl,  fi=3  :4:  3;  (jS'+ääl)' Si'+3ll  or  (SlSi»+Bfi)=Silica  43-3, 
aluroiua.  3'!-7,  water  I9'0=100.  Analyaea:  1,  IA,  2,  Berthier  (Ann.  Ch.  Phys.,  1.  c,  Aun.  d.  M., 
III.  is.  50U);  3,  Dufrönoy  (ib.,  ÜL  393);  i,  Oswald  (J.  pr.  Ob.,  xü.  113);  6,  Monheim  (Verh,  nat. 
Ver.  Bonn,  t.  41,  Eamm.,  4th  Sappl.,  231);  6,  Sanvage  (inn.  deM.,  IV.  x.  71);  1, 8alTetflt(Ann. 
Ch.  Phys.,  IIL  xisL  102);  8,  9,  Thomaon  and  BinneylEd,  H.  PhiL  J.,  xvi.Bä);  10,  II,  Fiken- 
acher  (J.  pr.  Gh.,  Issiis.  459);  12,  t.  Haner.  (Jalab.  G.  Beioha.,  82H,  1863);  13,  Pieaui(0.  E.,  lii. 
310);  14,  JohnCLc);  15,  Salvetat  (Lc);  IG,  17,  LÖwig  ("Leouh.  Orykt.,'' but  not  found  in  it  by 
tbe  author);  18,  Waokeurodar  (Kastu.  Arehiv.,  zL  466);  19,  ZeUuer  (Jahrb.  Min.,  1336,  4G7); 
20,  Buehcaz  (GeMen'a  H.  J.,  iii.  597): 

Äi     Fe     :iirg     Ca     Ka     li:     a 

34-1)    2fl'5=100  Berthier. 

4  89-06  — —    16-00=100  Berthier. 

ge-a    '    16O=90-15  Berthier. 

6  3S-G6  24-83=98-15rufr^nor. 

ö  30-00 34-25,  Mg0-25=99'55O. 

1  SB-23 23-6B,2rl-23=98-46M. 

30      -—    — -    24=100  Sauvage. 

S2-5Fol'20  0-03      1-02  0-4         31-7,äigel.l-5=101-e2a 

9  22-05    6'6a  6-16      2-43     —    20-22  Mn<j-.t=99-3S  T, 

8  23-53    6'31  6-78      2-54     18-58  fin  (r.=99-60  B. 

12-85  36-14 20-54=S9-53  Pikenaeh. 

;T-12  41-2T  . 31-18=199-65  Fikensoh, 

W-42  36-00  —  ü'65     —    18-40=99  47  Hauer, 

0-5 21-8=100-5  Pisaci. 


6.  Boogce 

7.  Cond^  Bmediti 

8.  Bladtburn 


10.  Glagerile,  compoci 

11.  "         ewlhy 

12.  St.  Sever,  Severile 

13.  Georgia,  Ghssec. 
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Sj      äl       Pe       Mg      Ca        S"a       6        ß 

i\,      Leminite  Sl-5     S1-ä a5'0=100  John, 

inteloube, "  S6-36  3600    1-95     0-18    (1-50         ai'50,  Si  gel.  2-0,  quartz 

1-64=100-13  öalvetat, 

LDghausen,  Bofe       42-00  2414  lO'OS     0-43     0-52 24-03=101-05  Löwig. 

Iß  Pradellea.  "  41-05  25-03    8-09      0-50      0-4ä     34-02^99'14  Löwtg 

41-9    20-9    12-2 249=99-9  Wackenrodei 

43-00  20-12    8-53      2-01      2-81     0-50  24-00=99  91  ZeUner 

44-0     26-5      8-0       0-5       aO-B=99-5  Biietolz. 

Pelletier  obtained  for  tho  ssoenle  (L  c.)  Si  BO,  Äl  22,  S  26=98.     Shepard  made  tlie  ylossecolblp 
orrouooualy  a  hyärated  siliea  contamiag  11  p.  e.  of  water. 
Pyir.,  etc Tielda  water.    B.B.  Infusible.     A  fine  bluo  with.  cobalt  aolution.     Döcomposed  by 

GloBsecoUite  is  decompoaecl  by  tot  Hulpturio  add,  Plsani 

Obs. — Oocurs  often  in  veina  or  beds  of  ore,  as  a  secouclary  product ;  also  in  granite  anä  other 
roeks,  beiag  derlyed  from  the  decompositioQ  of  aome  aluminoiia  minerala.  Tb.e  Haßoysite  of  Houa- 
scha  is  derived  from  graphie  granite. 

Appendix  to  Clays. 

The  foEowingare  other  earthy  hjdrous  aluminoua  Silicates,  all  of  doubtful  character: 

420A,  SiNOPiTE  Hauam,.,  Handb.,  J847;  Zmamit  Theoplw.;  Rubrica  Fiöw.;  Sinopia  Ftlny; 
Sinopisoha  Erde  Klapr.,  Beitr.,  iv.  345  ;  Bol  de  Sinopis  Bejid.  A  clayey  earth  of  a  btiek-red  oolor 
dotted  witli  white,  adhering  to  the  toague.  The  material  analyzsd  bj  Klaproth  was  from  Ana- 
tolia,  Asia  Minor.  The  Eiuopic  earth  of  the  ancienta  waa  brought  from  Oappadoda,  and  nsed  as 
a  red  pnint,  and  may  have  beea  a  red  oehie.  Theophrastua  speaks  of  two  other  kiuds  of  sinopic 
eatth,  One  vhitiah,  the  other  betweeu  the  red  and  white  in  oolor,  and  calied  the  pure  kind  because 
it  w^  a39d  without  mixing ;  besides  also  an  artificial  kind  make  bj  burning  a  ulay — the  claj  be- 
comiüg  red  owing  to  the  hydrated  osjd  of  iron  preaeut,  which  was  freod  from  its  water  by  the 

420B.  Melinite  GtocTt^  (Syii.,  186.  1847 ;  Gelb-Erde  pt  Wem.,  Hoffm.  Min.,  ii,  b,  210;  Argile 
ocreusejaimept,  iE;  Tellowoohre  pt.)ia  a  jellowdayey  material,  lookinglike  jellowoiihre,  more 
orlesslamellarinskuotuce,  shioing  In  alreak,  adherir^  t«  the  tongae,  andaoilingthefingera;  G-.= 
2"24.  The  kind  analyaed,  and  to  which  the  name  eapeeially  belohga,  ia  that  from  Ambei^  in 
Bavaria.  Other  reported  looalitiea  are  Münden  and  Sehoniagen  in  Hanover;  Wehran,  Prussia; 
Kobsdiütz,  Saiony;  ¥ierzon  (whenee  aometimea  called  TierzoJiüe),  Dept.  of  Chor,  and  Pourcain, 
Dept,  of  Yonne,  France. 

4200.  OcHBa»  Break.,  Char.,  100,  1832.  A  kind  of  "hole"  of  a  yellow  eolor  from  Orawitza, 
a  little  greasy  in  feel,  with  H.  =  l  — 2,  and  G.=3-4— 2-5;  atreak  pale  yellow  to  eolorlesa. 

Plinthite  T/wm.  (Min.,  i.  323}  ia  a  brick-red  olay  from  Antrim,  Ireland,  having  G.=a-343|  and 
H.=2'7ä,  and  not  adhering  to  the  toi^e. 

0.);  2,  Thomaon  (L  c);  3,  Keraten  {Sohw.  J.,  livi.  31);  4,  Kühn 

Si  Po            Ca  UaCl         fi 

26-ri  21-0            1'5  17-0=9e-0  Klaproth. 

14-21  37-76  Tilg  1-38         1.^-24  =  99-82  Kühn. 

20-16  20-16         2-80  19-60=100  Thomaon. 

4S-0            1-3           —  —  21'0=9e-5  Keraten. 

These  ochreoua  claya  are  probaMy  only  misturea.  Ton  Hauor  obtained  from  a  "laelinito  "  of 
unknown  looallty  (Jahrb.  G,  ßeicha.,  185 3, 428)  SI  46-50,  Äl,  ¥6  40-82  (inone  örial  ¥e  14-92),  Öa 
0-39,  H  11-50  =  100. 

430D.  OniTiTzirE  Brdth.,  Handb,,  366,  1841.  MasaiTo  and  in  nodules,  and  reaembling  halloy- 
eita,  hut  heavier.     H.=ä— 2}-;  G.  =  2-'J01 ;  luatre  waxy  |  color  greeniah-white ;  ■      '  ^'  ' 
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Bupposed  to  be  a  hydroua  aluminoua  Silicate  conteining  oiyd  of  zinc     In  tlie  glass  tulie  yielJa 
mueh  ivater.    B.B.  jields,  according  to  Piattner,  witli  soda  atid  borai  on  charcoal,  a  Elag  wliieh 
is  yellow  wliile  Iiot  and  wbite  on  cooling,    The  oiyd  of  zino  is  protiably  present  as  a  inislmrp  in 
the  clfly. 
From  Orawiiaa,  TraosjlTania,  wiüi  ealamiae. 

420E.  HvEBLBBA  IhnMamsitfr  (Jahreab.,  sriJL  385,  184S).  A  wliitc  or  rcddish  day  tesulting 
from  the  aetion  of  Bulgliurie  and  earbouic  acids  ou  the  ferrtferoua  clays  of  Krisuvig,  luelaiid, 
Composiöon  Si  6099,  £\.  T-S9,  Fe  Zl-ai,  %  1996,  li  Oi6=iO0Ui. 

420F.  Kbffbeilitb  {Eeffekilith  FiscJtes-,  Mem.  Soo.  Nat  Moscou,  l  GO,  1811).  A  peari-gray 
to  grayish-white  lithomarge,  from  the  Orimea,  having  a  greasy  feel,  and  Bomewhat  adhering  to 
the  toague,  witli  G.  =  2-40,  John.  John  obtained  (1.  c.)  Si  4S-00,  Sl  14-ÜO,  Pe  i2'25,  Ca  2-25, 
Na  Ol  1'60,  S  22-00,  manganese,  chrome  (?1,  magnesia,  aad  loss  S'OO.  Becomea  tard  enough  to 
Scratch  glasa  by  eal<äiiation.    It  ia  evideiitly  merely  a  clayey  mixture. 

Kefekil  TwrUkTOTvm,  (of  the  Tattara)  was,  aecordiag  to  Cronatcdt  (Min.,  "(9,  1T58),  ayellowieh- 
■wlidte  lithomarge  from  Tartary,  uaed  Üiara  aa  a  Substitute  for  soap.  It  haa  been  referred  to 
sepiolite  by  aome. 

4200.  Melopsith  Breifh.  (Handb.,  ii.  360,  1841).  Melopsite  ia  translueent,  white,  yellowish, 
grajish,  or  gteoniah,  lias  a  smaU  conelioidal  fracture,  adheres  a  litHe  to  the  tongna,  and  reaembles 
in  teslure  the  fleah  of  an  apple  (wheace  the  name  from  p^Xav,  oppie,  and  o^t,  meai,  etc.)  Accord- 
ing to  Plattner,  it  consiBts  of  siüca,  alumina,  a  littie  magneaia  and  osyd  of  iron,  ~'""  '" 

water,  anii  some  bitumeo.    It  afibrda  in  a  glass  tube  "less  watar  than  glagerite." 

490H.  AOHTlKAeDiTB  Rvssta«,  before  1847  (Glocter'a  Syn.,  SOS,  184T.  Aehtarandit  lad  ortliog.). 
Maasive ;  earthy.  Soiliug  tlie  flngers  hiie  chailc.  Also  in  tetraliedral  c^atala,  or  combiuatlona 
of  a  dodecahedTon  aad  letraliedroii,  but  eTldeutly  peeudomorphoua.  Golor  greyish-white  tc 
iniah-gtay ;  lustre  none ;  fracture  earthy.  Ou  tie  Aebtaragda,  a  tribntary  to  tlie  Wilui  river, 
a  locality  of  idocraae,  aad  coatainiag  orystais  of  idocrase  imbedded  in  it ;  alao  1  m.  distaat, 
aear  Wilui  on  Mb.  VegerDai,  with.  groasularite.  Contaias  sQica,  alamiaa,  oxyd  of  iron,  lime, 
magaesia,  and  waler.  Sapposed  by  Breithaupt  (B.  H.  Zig.,  1853,  S70)  to  be  pseudoaiorphoua 
after  Jielvite. 

421.  SAIUOirE.    iteno,  Min.,  288,  1850;  aad  GeoL  Eep.  Expl.  Eip.,  324,  1849. 

StaJactitic,  with  a  lamellar  strueture. 

H.=i— 4'5.  G.=l-7— 1-9.  Lustre  resiiions  in  the  fraüture.  Color 
white,  grayish,  or  yellowish.  Translueent  to  sub translueent,  not  adberiug 
to  the  tongue  nor  plastic,  being  too  hard. 

Oonip.— Aüalysea :  B.  Silliman  (1.  c) : 

Si  Sl  Sig         S"a  fi  Caö 

1.  31-25         37-21  0-OS         0-06         30-46         0-01=08-04.     G.  =  1-69- 1-8 13. 

2.  Sö-li         31-95  1-05  tr.  30-80         1-21  =  100-15.     G.::=r894, 

Anal.  1  giyes  the  0.  raüo  3:3  6  an!  formtila  äl'Si'+lOfi.  No.  2  corresponda  nearly  to  SP 
Si'+10B[+ jSSi].  The  mode  of  ongm  of  tl  e  mineral  readera  quile  probable  the  prosence 
of  some  opal-ailica. 

Pyr.,  etc. — B.B.  ini^aible.  In  a  tr  e  or  muniti''  aeid  gelalinizes,  leaving  a  porüon  of  silica  in 
flakes. 

Obs. — Forma  stalaotites  and  ataligra  tes  the  former  low  conical ;  tho  latter  flattcned  hemi- 
spherical  in  shape,  with  a  width  ot  d  lachea  or  so  Biaooth  at  aurfhce.  They  conaist  within  of 
a  aeriea  of  thia  platea  closely  alhecmg  Wliea  freali  they  wete  soft  enough.  to  be  cut  with  a 
knife,  but  hardcned  on  esposare  They  oecur  in  a  iuva  caverc  ob  tiia  aouth  aide  of  tiie  eitiaot 
voloanic  island  of  XJpolu,  of  the  Navigator  or  Samoa  gronp;  l]ie  eavera  was  a  paasi^o  goiae  hon- 
dreda  of  yards  long,  eatered  about  a  mila  and  a  half  from  tho  aea  by  a  parpendicular  deacent  of 
25  feet,  and  extendiag  toward  aad  beneath  the  aeo,  and  also  up  the  moantain  to  an  uuafcertalned 
distance.  Ita  aides  and  bottom  were  ia  piaees  covered  with  the  aamoite,  wMch  had  beoa  formed 
from  the  percolating  waters.    The  overiying  rock  was  about  15  feet  thick. 

Sarmoite  of  Siiliman,  Jr.  (Daaa's  Expl.  Exp.  Gieol.  Rep.,  732),  is  a  kind  of  feldspar  iacorrectly 
aoalyzed ;  probably  labradorite. 
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422   PINnx. 

Amorphous ;  granulär  to  oryptociystalline ;  iiBiially  tlie  latter.  Also  in 
cryatals,  and  sometimea  with  cleavage,  but  only  because  pseudomorphs,  the 
form  and  cleavage  being  thoee  of  the  minerala  from  ■wliich  derived.  üarely 
a  eubmicaceouB  cleavage,  which  raay  belong  to  the  species. 

H.=2-5— 3-5.  G.=2-6— 2-85.  Lustre  feeble,  waxy.  Color  grayiah- 
white,  grayieb-green,  pea-green,  doli  green,  brownish,  readish,  Translueent 
— opaque,     Acts  like  a  gum  on  polarized  light ;  Descl. 

Oomp.,  Va.r. — Pioite  is  easeatiallj''  a  bydroua  dkalino  Silicate.  Being  a  result  of  alteratioa, 
and  amorphOTis,  the  mineraJ  varies  muoll  ia  composition,  antt  numerous  epeciea  have  Öeen  made 
of  th.e  miaeral  in  ita  various  conditionB.  If  cryatids  of  staurolite  may  vary  20  p.  c.  in  tie  Propor- 
tion of  ailiea,  muct  more  siiould  a  roasBiTe  mineral  whieh.  has  beeii  made  bj  the  metaroorpliism 
of  other  miaerals.  Variations  would  naturally  exiat  tcora  tLe  presenoe  of  some  of  the  unaltered 
ori^Qal  mineral,  or  of  some  of  its  ii^redientB  in  au  uneombined  State  ;  and  in  the  caae  of  rock 
masses,  from  miiture  witb  free  quarta,  partiallj  altered  or  unaltered  feldspar,  or  other  substanoeB. 

The  TariGtics  of  pinite  bere  admitted  agree  dosely  in  pbyisloal  cliaraotera,  and  in  the  amount 
of  potasb  and  water  preaent,  and  tboir  variations  are  such  as  are  reaaonably  attcibuted  to  the 
aboT9  oauses. 

The  0.  ratio  for  the  bases,silica,  and  water,  deduced  from  themeanof  the  tmalyaos,  ia  3:4:1, 
whenoe  tlieformnla(iS'+f(R',B))"SL'=,  !fK=fi:  and  ft' :  ß=l  :  8,  SUicaifrO,  alumina  SB-1, 
pota8hl20,  water  6-9=100;  or,  if  R=jStg+|6  andß' :  B=^l  :  6,  —Siliea  45  9,  alumina  S 2-7, 
raagnesis2-5,  potash  12'0,  water  6-9=lu0;  or,  ifMg:  K=5  :  TandJt':  ß=l  :  5,  =8iUoa  46-2, 
alumina  S3-0,  magneaia  3'3,  potaah  lO'ß,  water  6'9=ll)0.  The  mineral  is  related  eheraieally,  aa 
it  is  a!ao  phyaically,  to  serpenlme  (which  haa  the  0.  ratio  3:4:3);  and  it  äs  an  alkali-alumina 
Serpentine,  aa  pyropbyllite  is  an  alumina  tale. 

The  differant  kinds  are  either  pseudoraorphous  ccyatala  aftar  (1)  iolite ;  (2)  nephelitö ;  (3)  soap- 
•olite;  (4)  some  kind  of  feldapar;  (5)  spodumene;  or  (6)  other  aluminouBmiueral;  or(7)iiisaeni- 
inated  massea  reaembling  indurated  talo,  sleatite,  iithomai^,  or  kaolinile,  also  a  reault  of  altera- 
tion;  or  (8)  the  prominent  or  aole  constituent  ofametamorphio  rock,  which  is  sometimea  apmile 
sdiist  (anal<^oHs  to,  and  often  much  resemblicg,  takose  schisi,  and  atill  more  closely  related  to 
pyrophyime  echistj.  As  ai^llaeecus  shale  often  consiats  of  pulTeriaed  feldapar,  itsconTetsion  into 
pinite  Bchist  would  be  wholly  similar  to  the  pseudomorphism  of  a  feldspar  crystal  into  pinite.  It 
is  not  possiblo  to  arraage  all  the  varietiea  under  the  above  heads.  The  foUowing  «re  the  names  that 
have  been  iniroducecl,  and  the  diaracters  of  the  aubstancea  to  which  they  are  applied : 

Var.  ].  PwiTE.  Spe<!kstem[fr.  thoPinimiDeatAue,nearSehneebei^]fiö^™«!ii,Bergm.  J.,  156, 
1189 ;  Kieselerde +  Thonerde,  etc.,  Slapr.,  ib.,  327,  1790,  Pinit  Karskn,  Tab.,  28,  73, 1800.)  The 
ori^nal  pinite  is  in  6-  to  9-sided  prisras ;  oolcr  broivn.  Ooours  in  granite,  and  is  auppoaed  to  be 
psaudoraorphous  aftot  iolite.  Also  found  at  St.  Pardoui  in  Auyergne,  at  tho  Puy  de  Dome,  in 
decompoaing  feldapar  porphyry ;  at  MUhlenthal,  near  Elhingerode,  the  priams  12-sided,  lustreless, 
withH.=2-3.    Anal  1-7. 

2.  GiBBBCKiTH  (fr.  Greeoland,  Allan,  Ann.  Phil,  il  1813).  In  6-sided  prisms,  probably  psoudo- 
morphoiiB  after  nephelite.  H.=3-B.  G.^a-78— 2-85.  Color  grayiah-green,  olive-green,  to 
browniah.  Bronght  by  G-ieseeke  from  Akulliardsuk  and  Kangerdluarauk,  Greenland,  where  it 
oecura  in  compact  feldspar  Also  of  simüar  oharaeters  from  a  pyroxone  rock  at  Diana,  N.  T^  the 
priama  often  large,  and  with  the  baaal  et^a  replaced  by  a  plaue  iuelined  about  135°  to  the  base. 

(b)  LyiJirodes  Karsten  (Mag.  Ges.  Fr.  Berlin,  iv.  78,  1810;  John,  Oh.  Unt,  t.  171;  Splitlriger 
Wemerit  Baasm.,  520,  1813)  has  a  EtÜe  less  silioa  and  more  alnmma  than  the  above  (anal  13), 
but  is  otherwiae  eaaentially  the  same;  it  is  imperfectly  lamellar,scaly  infractnre,  greasy  inlustre; 
ycllow,  flcsb-red,  brownish.red,  or  spotted  with  greeuish  and  yellowiah;  6.  =  2-Jl;  and  is  from 
the  zJrooQ-syenite  of  Fredericksvärn  and  Lanrv%.  It  is  regaided  as  altered  nephelite.  Of  like 
composition  and  origin  ia  the  (c)  Li^/eneriie  Mar^nac  (Bibi.  Univ.,  vi  293,  1848),  from  a  porphy- 
ritio  feldspathic  rock  of  Mt.  Vieseaa,  in  Fleimstbal  (anal.  13-15) ;  it  oceurring  in  6-sided  prisma 
without  cleavage;  H.=3-6;  G.=2-814,  v.  Hauer;  S'SOS,  Breith. ;  lustre somewhat greasy ;  eolor 
greenisli-^ay ;  and  without  double  refraetion. 

(d)  Dysyiärme  Shepard  (Proa  Am.  Aaaoc,  311,  1S5I,  Am.  J.  Sei,  II.  xü.  209)  is  esaentially 
the  same  with  the  ^eseckite  from  Diana  and  elsewhere,  Lewis  Co.,  S.  Y. ;  it  constitutes  xnaases 
or  a  rock,  sometimea  slaty  m  structure,  and  somewhat  teaemblea  Serpentine,  though  more  waxy 
in  aapeet  (anal  18,  19);  H.=3— 3-5;  G.=2-7h— 3'ei;  eolora  often  mottled,  uaually  greocish,  aome- 
times  reddish  or  spotted  with  rad.    Aaaociated  with  phlogopite,  etc. 

(e)  Farophite  T.  8.  Hunt  (Kep.  G.  Cun,,  1852,  1863)  is  similar  to  djäyntribite,  but  lesapuro; 
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the  analjBes  vaty  ctinidflerably  (anal.  20-23),  it  belog,  as  regarded  by  Hunt,  a  rock,  and  nol  a 
simple  mineral;  the  name  alludea  to  a  resemblance  to  Serpentine ;  H.=25— 3,  acd  it  cnta like 
maHsivetalo;  G=2'l— a'784;  2-90,  fr.  Powäal;  colors  greenlsh,  yellowish,  reädish,  grajisli.  It 
oonstitutea  s  schistoae  rock  at  St  Nioholas  and  Famine  E,,  Cau.,  being  an  alf«red  shale  of  the 
Lower  Silnrian  {Qaebec  group) ;  also  occiirs  in  Stanstead,  Cha^  on  the  E.  ahore  of  L.  Mem- 
phremagog,  with  ehloritii!  sehist ;  and  at  Pownal,  Vermont,  as  a  bluish-^ay  scliisl,  that  hadbeen 
i?onEidered  a  taloose  or  magnesian  achisC 

(/)  A  green  inmeral  Trom  the  Grindelwald  gladar  (anal.  24),  havingH.=3-5— 4,  and  6.=2'S5, 
a  aomewfiitl.  waiy  laatre,  resembling  a  compact  green  talc,  and  described  by  Fellenberg  (Ber.  H 
Ges.  Beme.  1886)  is  veir  arailar  to  parophite. 

(ff)  Fimioid,  dpsoribed  by  Ä.  Knop  (Jahrb.  Min,  1859,  S58)  as  a  rock,  is  like  dysyutribite  in 
characters,  and  a  sidiist  oalled  "piniioid  sehist"  approaches  paropWte.  Finiloiä  (anal.  S5)  has 
H.=a-5;  G.=2-788;  oolor  leek-,  oil-,  and  grayish-^!reen.  Ooüurs  in  the  tegion  between  Freiheit 
and  Chemnitz,  Saiony,  pseudomorphouB  after  feldspar,  in  a  half-deeomposed  granitie  porphyry, 
conatätntirg  about  2B  p.  c  of  the  rooi. 

3.  WnaONrri  T.  S.  Hunt  (Eep.  6,  Can.,  1853,  1863)  is  a  pinite  pseudomorph,  with  tbe  form  and 
cleavage  of  scapoHte;  H.:::;B-5;  G.=2'Te— 2-78;  liistre  somewhat  pearly;  eolor  rose-red;  frag- 
ments  transluoent;  anaL  16,  17.  It  is  from  Bathurat,  Can.,  wliere  it  was  first  found  by  Br.  Wilson ; 
also  St.  Lawrence  Co.,  N.  T.   Tereatte-{^.  323),  from  Äntwerp,  St.  Lawrence  Co.,  may  be  the  aame. 

4.  PoLTAttQiTB  and  KosiTB  of  Svaaberg  (Ak.  H.  Stockiu,  1840)  are  close  to  Üje  precading  in 
oompoaitlon.  RoBÜe  (anaL  28)  ia  a  granulär  red  mineral,  occnrring  in  granulär  limestone  at  Äker 
In  Söderraanlflod ;  H.=2-5  ;  G.=a'13.  Q.  Rose  and  othera  make  it  oüereii  anoMÄtfo.  Fo/yas-gile 
(anai.  26,  27)  occnra  in  reddish  lameliar  masaea  at  Tunaberg,  Sweden ;  H.=4  ;  G.^ii-768  ;  named 
itom  iroJüt,  mwA,  and  ü^yii!,  spwkk.  The  name  Fy^rhoHle  haa  been  pvea  to  a  reddish.  lameliar 
minaral  from  Tunaberg,  whidi  ia  very  amilar  to  polyargite  (DeacL  liia,,  i.  802,  1S62);  itliaa  H.:^ 
3—4;  anddeavage  surfat-es  iuclined  together  about  87  ;  and  ia  apparectly  anorthite  leaa altered 
täiac  in  rosite  and  polyai^te.  It  ia  optioally  biasial.  The  "  pinitoid  "  of  Saabachwald,  Donhy  of 
Baden  (anaL  3B),  ia  alleiwi  oligodase,  aoeordnig  to  Sandberger  ;  H.=2'5. 

5.  EiLLlHira  Thomson  (Min.,  i;  330,  1836),  from  KiUiney  Bay,  Ireland,  haa  been  stated  to  hava 
the  form  and  oleavag«  of  apodomene,  a  rainera!  that  oocura  in  the  vicmity.  It  has  H.=4;  G.= 
2-56— 2-66,  Thomson;  2'678— 2'688,  Galbraith;  lustre  weat  vitreoua ;  eolor greenish-gray,  brown- 
isli,  or  yellowish;  anaL  29-33. 

6.  Other  pinite  has  paased  under  the  name  of  ^ii/Mimafge  {Steinmark  Genn.).  TliatofZoj^e 
(anaL  36)  ia  green,  and  has  G.=3'036,  Ramm.  The  Sohemnits  mineial  (anal.  37)  occurs  with  dUl- 
niteand  kaolinite  aa  the  gacgue  of  diaapore,  and  ia  gray  or  greenish-gray  in  oolor,  witb  H.=2'B 
—8,  G.=2-73B.  AnaL  41  ia  of  a  lHhomarge  from  Sclilaekenwald.  That  of  Ems  (anaL  48)  is 
green  to  white,  and  kooim-liJie  m.  conaiatence,  and  occura  in  clefts  in  the  Spirifer  aandstone. 

The  compant  tale  of  Klammbei^,  Tyrol,  is  probabiy  pinite  or  agalmatoKte  in  Constitution. 

7.  AöÄtUATOLTTB  (Agahnatoüthus,  Bildstein  (fr.  China),  Kaj»-.,  Beitr.,  IL  184,  1797.  Pagodite 
Ni^ne,  J.  de  Phys^  ilvi.  220,  1798).  Like  ordinary  massive  piüile  in  ita  amorphoua  compact 
teiture,  lustre,  and  other  physical  charaotera,  but  coutains  more  siliea,  so  as  to  aftbrd  the  formula 
of  a  biailicate,  or  nearly,  and  it  may  be  a  diatiact  species.  Tet,  aa  above  obaerved,  the  eseeas  of 
Bilica  iä  possiUy  from  free  quartz  or  feldspar  as  impurity.  The  Cbineae  has  H.=2 — 2-5 ;  G.= 
2-785— 2'ai5|  Klapr.  Cok>r3  Same  aa  for  pinile,  nsually  grayiah,  grayish-green,  brownisli,  yellow- 
ish.   Anal.  38-41. 

A  shnilar  mineral  in  eomposiüon  comes  from  ITagyag  in  Tranaylvania,  and  Ochaenkopf  near 
Schwaraeuberg  in  Saxony  (anal.  4i).  AgaiiiialoUte  was  named  from  »ynA/ia,  aa  image,  SiDä.pagodiU 
from  pagoda,  the  Chinese  carving  tbe  satt  atone  into  miniature  pagodas,  Images,  etc.  Part  of  the 
ao-called  agalmatolite  of  China  Ia  trne  pinite  In  compoaition,  ano^r  part  ia  compact  pyrophyllite 
(p.  46fi),  and  still  another  atealite  (p.  463).    (Brnah,  Am  J.  Sci^  II.  sxvL  64.) 

Oncosiav.  Kobell  (J.  pr.  Cb.,  iL  295,  1834)  is  related  ia  oomposition  (anal.  46),  andhaaH.=2; 
G.=2-8;  coIor  apple^een  to  grayish  or  brownlsh;  translncent ;  it  ooonrs  in  ronndish  maasea 
imbedded  in  dolomite  with  mica,  at  Paaaecken  near  Tamsweg,  in  Salzburg,  (e)  O/mte  (Oosit  jööra. 
Ib.,  iü.  216,  1834),  another  related  componnd  (anaL  43),  is  white  to  reddiäl  or  brownish-red,  and 
occuta  in  6-  and  12-8ided  prisma;  it  is  from  the  Ous  Valley,  dnchy  of  Baden,  oceurdng  in  what  is 
o^Ued  pinite-porphyry. 

(d)  GongyUie  {Gor^lit  Thore'd,  Act.  Soc.  Sei.  Fenn.,  ÜL  615,  A,  Hord.,  Beakrifn.  Finl,  Min., 
146,  1955)  is  yellowisb  or  yellowisb-btowii,  and  has  cleav^e  in  two  directions ;  with  H.=4— 5 ; 
G.=2-7  i  anaL  42.    From  a  achist  oalled  talccse  sehist  at  Kimsamo  in  Tmlaad. 

0.  ratio  for  fi,  K,  Öi,  Ä,  for  agtdmaMite,  about  1  ;  9  :  1 8  ;  3  ;  for  oneoam,  1  :  5  :  10  :  1-J ;  for 
olmla,  1  :  10  :  24  :  6 ;  for  gongykle,  1  :  3  :  8  :  IJ. 

G?he  foUowing  may  be  impure  pinite  : 

8.  GigarOolile  Nord.  (Act  Soc  ScL  Fenn.,  i.  2, 877,  1837).  From  gnelssoid  granite  of  Tammela, 
Finland,  in  large  e-and  12-aided  priams,  with  baaal  cleavage;  H.=2'ß  ;  G.^2-862— 2'878  ;  lustre 
somewhat  wasy ;  color  greenish  to  dark  ateel-^ay,  sometimoa  approadiing  aubmotallic  in  luatre. 
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owing  to  the  altsration  of  the  original  iolitfi  and  ftie  preaence  of  iincombined  osyd  oF  iron.  (5) 
Iberik  Svanberg  (CEfT.  &k.  Stockh.,  L  219, 1344),  from  MontalTan,  near  Toledo,  Spain,  is  the  Bama 
Dilneral  in  cliaracters;  H.=2-6i  G.=28B.  Bott  are  a  reault  of  the  altoratioQ  of  iolite,  aiid  are 
betweeo  piuite  and  fiMaiile  (p.  484}  in  composition. 

Anaijses:  I,  2,  Rammelsberg  (3d  Suppl-,  94,  Min.  Ch.,  835);  3-5,  Marignao ( J.  Pbann. Ch.,  DX 
xii.  15t));  6,  Sammelsirerg  (Min.  Gh.,  836);  T,  A,  Streng  (B.  H.  Ztg.,  xr.  266);  8,  Stromeyer  (Gel. 
Ana.  Gott.,  iü.  1993,  IS19||  9,  Pfaff(8chw.  J.,  ilv.  1U3,  1825};  10,  v.  Hauer  (Jahrb.  fl.  Keioha., 
1854,  TB);  H,  G.  J.  Bruali  (Am.  J.  ScL,  II.  htL  64);  12,  John  (Chem.  "Ünt,  i.  Hl);  13,  Marig- 
nac(icl;  14,  t.  Hauer  (L  c,  1853,  141);  15,  (Ellacher  (Zä  Ferdioandenrns,  1844,2);  IS,  T.  a 
Hunt  (Rop.  G.  Cbo.,  IBGS,  483) ;  IT,  B.  W,  Root  (Am.  3.  ScL,  H.  xly.  41) ;  18,  19,  Smith  4  Erush 
(Am.  J.  Siä.,  II.  itL  BO);  20-33,  T.  S.  Hunt  (Eep.  G.  On.,  1652,  S5,  1868,  484);  24,  FeUenbei^ 
(Bor.  ¥at  Ges.  Beme,  1866);  25,  A.  Enop  ^ahrb.  Min,,  1859,  568);  26,  38,  A.  ßvanberg 
(Pogg.,  liy.  269,  At.  H.  Stockh.,  1840) ;  31,  A.  Ecdraann  (Ak.  H.  Stooklx,  184B) ;  29  30,  Lehunt 
k  Blyae  (Thomson'a  Min.,  i  B30) ;  31,  Mallet  {Eamm.  5th  SuppL,  148) ;  32,  83,  J.  A.  Galbraith 
(J.  G.  SocDubUo,  vi  165);  84,  A,  Streng  (1.  c ) ;  35,  Seidel  (Sosehr.  Baden, Carlsruhe,  65, 1861); 
36,  Rammelsberg  (Po^.,  Im  153);  81,  Kataüat  (Pogg.,  luviii.  615);  38,  Tauq^uelin  (Ann.  de 
Ol.,  ilit  88);  39,  40,  Klaproth  (Beitr.,  v.  19,  31);  41,  John  (Ohem.  Dnt,,  L  136);  43,  Thoreid 
(Act,  Soo.  Sd.  Fenn.,  lil.  815) ;  43,  Nessler  (Sosehr.  Badeo,  Carlacuhe,  32,  1861,  Jahreah.,  ISGl); 
44,  Jo]m{Ami,  Phi!.,  it.  314);  45,  v.  KobeU  (J.  pr.  Ch.,  ii.  296);  46,  Jolm  (Oiem,  Unt.,  1,  c.) ;  41, 
Krieg  (Eamm.  Mm.  Oh^  616);  48,  Heilet  (Jahresb.,  1863,  8S2): 
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fi 

IE 
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Aue,                 Pimte 

46-83  31-65  8-Tl   1*02  0-49  0'40 

6-52 

7-80=99-43  Karani. 

2 

Peuig,                  " 

41-00  28-36  1-86    2-48  0-19  l'Ol 

10-74 

3-83  =  102-13  Ramm. 

Sasony,               " 

46-10  33-4G  4-21   2-26   0-46 

9-00 

6-45=100  Marignac 

4 

Chamouny,          " 

44-10  31-64  6'51    3-86 0-95 

7-89 

5-39=100  Marignac. 

5 

St  Pardons,        " 

41-50  Sl  80  3-92 0  92  1-18 

48-92  33-39  3-49    l'äO  Ü-51    

B-05 
9-14 

5-03=100  Mar^nac 
4-27,  Sn  0-11  =  100-03  R. 
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Elbingerode,        " 

47-5!  31-11    1-85  1-ßB  1-34  O'lö 

7-23 

9-02  (-ffith  ö)=99-12a 

9 

Greenland,     GiesecJt. 

46-08  3S-83  3-36    1-20 

48-0     32-S     4-0      1-5 

6-30 
6-5 

4-89,  Mn  1-15=96-71.0. 
5-5=98-0  Pfaff. 

10 

"  (1 

45-88  26-93    G-30  1-87 

4-84 

6-83=98-64  Hauer,    [B. 

Diana,                  "  (J 

45  67  31-61  0-37  0-11  348  3-20  0-88 

8-21 

6-97,  Öa  0  0-32=100-28 

12 

Norway,  LyO^odes 

44-62  31-86  1-00   Ir.    2-15  8-00 

6-00=99-73  John. 

13 

Fleima,  ijeZwner.     (ä>  44-61  36-5] M6  1-40   0*92 

9-90 

5-05=100-19  MMignac. 

14 

44-45  S3-1S        2-26        ir.     l'BS  2-19 

[416]=101-03  Hauer. 

15 

45-13  36-50  363    1-50        0-42 

8-07 

4-10=99-01  (Eliacher. 

IG 

Bathurst,  ffifaomft  (f)  41-60  3M9 4-19  0-95  0-89 

9-30 

6-43=99-55  Hant 

n 

S.  Lawrence  Oo.,  " 

47-46  30BI 3-Ö3  0-53  243 

8-78 

6-09=99-43  Eoot. 

Jefferaon  Co.,     Dys. 

44-80  34-90  8-01    0-42  0-66  3-60 

6-81 

5-33,  Mn  0-30=99-94 
Sraith  &  Bnish. 

4670  31-01  8-69    0-60    tr.      tr. 

11-68 

B-30=93-8S  a  &  B. 

20 

St.  Nicholas,  J-cr.   Q)  4Ö-46  21-55   5-08  2-03  2-OB  2-35 

5-18 

1-14=99-81  Hunt. 

21 

48-10  28-10   4-80  1-4X  3-10  1-53 

4-49 

8-40=99-58  Hunl. 

22 

St.  Prands,       " 

60-50  33-4«    Ir.     1-00    ir.     0-63 

8-10 

6-36=98-99  Hunt. 

28 

Stanstead.         " 

50-30  32-60   tr.     1-20   widet. 

e-50  Hunt 

24.  Grmdelw^d  GL 

46-81  35-15   1-43  0-6G  0-99  0-49 

9-GS 

5-26=  100-99  Wienberg. 

■15 

OIiemnitE,  Pmidrid 

41-11  33-65 8-94  0-49    1-60 

5-86 

4-19=101-40  Knop. 

Tunaberg,  PoiycB-g. 

44-13  85-12  0-96    1-43  5-56    

6-13 

5-29,  ffln  0-SO=99-23  & 

37 

45-13  35-64  0-14    0-36  5-88  0-61 

4-62,  ¥ta  0-19=99-66  EL 

38 

JUrer,  Rosile 

44-90  34-50  0  69    2-45  3-59    tr. 

6-63,  An  0-19=99-43  S. 

Killiney,  KiRimM 

49-08  30-60   2-al   1-08  0-63    

«•12 

10-00=100-48  Lehmit. 

30 

41-93  31-04  2-83  0-46  0-72 

6-06  lu-00,  Wta  1-26=99-80  B. 

4-94 

3-61,  Li  0-46=99-92  M. 

33 

50-45  80-13    3-58  109 0*95 

4-81 

l-B8=9S-54  Galbraitt. 

38 

DflUcey, 

50-11  29-37 3-23  1-03  0-34  0-60 

e-11 

8-03=98-42  Galbraith. 

34 

Äuerberg,      Piniie 

50-95  30-62    2-48  O'Sä  0-35  0-12 

9-14 

6-25=99-86  Streng. 

35 

Sasbachwaid,     " 

Ö0-43  38-89 8-48   3-6Ö 

5-12 

5-84=91-44  SeideL 

36 

49-15  29-88  6-61    1-41  0-43   

6-35 

5-4S=9B-97  Kamm. 

37 

Schemnitz 

4950  27-45 I-OS  0-12  5-56        10 

20 

5-10  EaraÖat.      ■ 

38 

China,  JMUÄ-,  Agaim, 

56       29       1 2        

5     =iO0Vauquelin. 

89 

"     green,       " 

64-50  34-00  0-15 

6-25 

4-00=99-50  Klaproth. 

SmBg,  ■' 

65-0     83-0     0-5 

3rO=98-5>KlapiOth. 

China,  red 

55-50  31-00  I.-35 2-00 

5-26 

5-00  =  100  John.. 

42 

Fiuland,  Goagyliie  (J)  65-22  2180  4-80   5-90  Ü'IT  0'45 

4-4ä. 

6-11,,  iSlu,  0-32=99-49  T. 
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Pe    te    ilg     Ca    Sa 
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Baden,  Oöeile  5i 

OchBetLkopf  65-0Ö  30-00  100 175 

Tamaweg,  Oncosm  62'B3  30'88   0-80  3-82   

Saxony  61-DO  ä2-50  1'58   S'OO 

Sohlaokeiiwald,  ütt,  62-40  81-94  1-28   1-44 l-t3 

Ems,  Sasaau,  greea  Bä-16  33-66   - 


■30=I00-2'7  Nessler. 
■60=99-50  Jolra. 
•60=99-00  KobeU. 
13,   Sin  0-12=99-83  J, 
16  Krie 


0-21 [4-7»]   8'21  =  100HBrget. 


Iii  a  so-calied  mnüoids^iM  of  tte  Valley  of  Raibl,  apple^reen  in  color,  Tschermak  foundfBer. 
Ak.  "Wien,  lü.  49*3) :  Si  62-0,  äl  18-1,  Fe  4-1,  Mg  1-6,  Ca  TB,  Na  i-O,  K  4-1,  fi  6-2,  Ö  0-4=99. 
Tliere  is  a  lai^  exceas  of  ailica,  which  may  be  äue  to  free  sillca,  If  the  rock  is  not  rather  a 
pyTophySite  schisl. 

A  piflite-üke  raineral  from  the  phyllito  of  PetiWüceur  in  the  TarentaiBe,  Sflvoy,  afforded  A. 
TerreU  (C.  E.,  lüL  120)  §i  ÖO-OO,  Äl  3645,  Fe  0-37,  Ca,  Mg  0-45,  K  5-01,  Sa  It.,  P  tr.,  Ö  1-B6  = 
10024.    The  composiüon ia  the sttme  wiäi  that  of  the  contaimng schist 

Gnielin  ohtained  (Kasta.  Aroh.,  i.  226)  for  the  Auvergne  pinite,  Si  5B'96,  Sl  25-48,  etc. ;  hat 
ibs  later  analvBes  (Nos.  5,  6,  abore)  ahow  that  his  reanlts  are  erroneoiis.  The  Neustadt  red 
pinite  is  an  anhy'^roiis  mineral;  it  gare  Fidaus  (Schw.  J.,  irvi.  380)  Si  64-6,  M  23-6,  fe  7-S,  Sta 
1-6,  %0-S,  £  11-2,  a  l-2=100-8;  and  Maas^in  (Trommadorff's  H.  J.,  iv.  3,  324)  Si  46*0,  Sl 
30-0,  ¥e  12-6,  &  12-4=100. 

Tlie  following  are  analyeea  of  gigtmlolile  aud  theriie:  1,  "Wachtnieiater  (P<^g.,  ilv.  BB8);  3, 
Marignac  (J.  Pharm.  Gh.,  111.  zu.  150,  Äamni.  Min.  Ch,.  83B);  3,  Komonen  (Nord.  Boaio-ifn.  KbL 
Min.,  151);  4,  Norlin  (CBfv,  Ak.  Stockh.,  1844,  219): 

§i         Äl         Fe       Mn      Jig      Ca      S'a       fi:       S 




1-20 

2-70 

e-00,  P  ir.,  "Wachtm 

0-86 

5-44 

5-89=IC)0'71  Mar. 

5-8 

6-2=101-3  Koraon, 

0-40 

004 

i-i1 

B-51  =  101-B3NorliD 

i  Montalran,  Ilenie  40-90     30-74     17-18     1-33    0-80 

Pyr^  etc. — In  tho  doaed  tube  ^ves  off  water,  which  IVeqnently  reacta  alkaline.  B  B.  aome 
varieÖBB  fiise  easily  with  jntumesceuoe,  while  othefa  fuso  quieUy  and  with  more  diffieulty.  Ap- 
predably  attacked  by  atrong  mnriatic  acid. 

Obs. — Gieaeokite  has  been  attributed  by  many  authora  to  the  alteraljon  of  nephelite  (elajolite). 
Piaani  (C.  E.,  bdi.  1324)  haa  found  the  latter  mineral  from  Brevig,  Norway,  partly  altered  to  a 
briok-red  material  which  ia  tnie  ^eaeekit«  in  nature  and  eomposition.  On  the  aame  apecunen  ia 
found  true  translucent  ekeolite,  affording  ouly  l'S  p.  c  of  water  ou  calcination,  and  entirely  solu- 
ble  in  dilute  aoids;  by  the  aide  of  thia,  red  apota  where  alteration  haa  commenced;  and 
beyond,  the  mineraL  chiiged  to  a  bciok-ced  imiform  material,  moatly  opaque,  with  sorae  trana- 
lucent  apota  of  unaltered  elieolite.  This  red  malerial  afforded  B-a  p.  c.  of  water,  and  diaaolTed 
only  pai'tially'ia  dilute  nitric  aoid,  learing  an  abundant  red  deposit.  Oq  separalii^  the  inaoluble 
Portion  by  treatment  with  ootd  dUnte  nitric  acid,  thia  afforded,  od  analysis,  Si  46-95,  Äl  34-65,  Fe 
1-86,  lag  0'B8,  Ca  0-fl8,  Na,  Li  0-71,  &  8-7l,  S  6-BS=S9-72,  thus  ahowing  that,  besides  taking  up 
water,  ^e  aoäa  of  Qie  cheolite  had  been  replaced  alntoat  wholly  by  potasb. 

423A.  Nem-oUte  Thomson  (Min.,  l  354,  1836)  ia  greeciah-yellow,  imperfcetly  foliated  in  testure, 
conaiating  of  thin  übres  of  Bomo  breadth  but  rather  obaeure,  but  "  not  the  leaat  appearanoe  of 
eryatalüzation."  H.=4*25.  G.  =  2-47e.  B.B.  whitens,  bat  does  not  fuae.  Composition,  accord- 
ii^  to  Thomaon,  Öi  73-UÖ,  äl  17-35,  Fe  0'40,  Äg  l'ÖO,  Ca  3-25,  S  4S0=99-8,  From  Stanatead, 
Lower  Canada.  It  haa  beep  donbtfiil  what  mineral  Dr.  Thomson  had  in  hand  in  making  hia 
desoription.  But  accordicg  to  T.  S.  Hunt  (Eep.  6.  Cao,,  1863,  485),  aenrolite  ia  a  quartzoae  vari- 
ety  of  woodlike  agahnatolite.    His  aoaljaiB  afforded  (L  o.) : 
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tanaU  id,  fornnng  a  l  clt  1  B( 
■se  a  d  1-0  taiujiit  quirtz. 
1  ahiny  aitm  lastre     It  L 


fest  Wide ;  in  aome  placea  granulär  änd  nearly  pure, 
A  tliin  iayer  has  a  banded  strueture,  ligneoua  in  ap- 
translnoent,  of  a  wai  or  amher-yellow  color ;  feel 


423B.  A  mineral  near  pmite  in  eomposition  has  been  deacribed  by  DeaoloiBsaus:  (BnU.  G.  See.,  IL 
Ksii,  25).  It  oooura  in  rounded  graina,  of  a  wasy  atructure  and  greeniah  color,  distributed  in  the 
anhjdrite  of  Modane.   Thin  platea  without  donhlo  rcfraotion,  according  to  Desdoiaeaux.     H.— 3; 
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Hi4S'20      SU9-^0      Fe  3-38      Hg  12-80      Ca  1-64      K,  Sa,  Li  (by  loss)  7-22      tll ■1)5=100. 
423.  OATASPIUTB.    Kataspffit  Igelah-Sm,  CEfv.  Ak.  Stockh.,  1861,  14. 

PseiidomoiTibous  after  iolite,  and  presenting  its  foriTis. 
II.=3-5.     Lustre  pearly.     Color  ash-gray.     Subtranalueent.' 

0  for  ß,B,8i,  ]l=3r  5:8:  1;  (jS'+f  Äl)''öi=  +  Sfi.    Analy- 

8i  4Ü-05       ä!,  with  Bome  ^e,  28-95        Sig  8'20        Ca  1-43        Sa  0-25       £  6-90       ige  S-23 

G.  J.  Brush  found  in  a  pale  greeoiali  pagodito  from  China  (priy.  Pontcib.)  Si41'5l),  ä1,  with  little 
I^e,  31 '80,  lag  12'2B,  Sa  O'ßO,  £  B'äa,  fl  7-50=99-65,  approaching  the  above,  but  affording  tiie 
0.  raljo  3:6:9:  3=1  :  2  :  3  ;  1.  Igelström  obtained  but  1  p.  a  of  water  in  one  trial,  and  iu  liis 
foiraula  makes  tbe  oatBSpilite  anhydcous. 

Pyr.,  etc. — Fuses  on  ohareoal  rather  eaaily  to  an  enamel-like  bead.  Deoomposed  by  muriatlc 
seid,  with  a  Separation  of  Sooouleat  siliea. 

Obs. — From  a  gray  chlotite  roek  at  Longbau,  in  Wermland,  Swedan,  disliibuted  througt  it  ia 
dnises  as  large  aä  peaa.    Named  from  KitTsirm\ä^a,  In  aJlnsion  to  this  mode  of  oc 


Massive ;  iine  granulär  or  microcrjstalline. 

H.=2'5.  G.=2'737,  j'ellow  var.  Luatee  greasy,  incliiied  to  pearly. 
Color  yellowish  to  green,  brownish,  dull  wine-yellow,  oil-green,  leek-green. 
Translucent  to  bardly  subtranalueent.  Feel  a  littie  greasy.  Optically 
doubly  refraeting. 


Si  äl  ¥o  Sig  Ca  Sa  It  S 

41 -l*         18-41  tr.  28-92         4-2t  Ir.  4-86         4-46=97 -l-i. 

Pyr.,  etc In  the  tube  jields  wator,    B.B.  infuaible  (the  green  var.),  or  onlj  fusing  on  tiie 

tliiQueet  edges  (yellow). 
Obs. — Occurs  imtiedded  in  a  flne  granulär  limoatone  in  the  Biharberg,  uear  Retzbanja.  , 

425,  PALAGOKITE.  Palagordt  Sartorius  «.  WaUer^umssn,  Subm.  -Vulk.  Äusbr.  Tal  di  Foto, 
ete,,  Gott,  1846;  TuUt.  Gest.,  1853.  Bunseo,  Ann.  Ch,  Pharm.,  liL  965,  184J,  Pogg,,  Ijxsiü 
219,  ^351.     Melanliydrit  A  Kmntz,  Verh.  nat.  Ter,  Bonn,  xvi.  164,  I85H. 

Amorphous.  In  graine  and  fragments  sggregated  into  a  tufa-like  rock, 
or  as  a  constitnent  of  tufa  or  volcanic  eonglomerate. 

H,=4— 5.  G=2'4— 2'7  ;  1-82,  melanhydrite.  Lustre  vitreoua  or  greasy, 
or  like  pitehstone.  Color  amber-yellow,  yellowieli-brown,  colopnonite- 
brown,  garnet-red,  blaeliiah,  blaek,     Streak  yellowish,  browniali-yellow. 

Comp. — 0.  ratio  forfi,B,Si,  S=l  :  2  ;  4  ;  b;  aaa  Cor  baaes  and  ailica  3  :  4,  asin  pinite,  Icao- 
linitaand  Serpentine,  to  wliicb  apecios  the  mineral  is  therefore  related.  Pormula  (S  ( R',  Pe,  Stl) 
-t-i  Wf  Si'+B  afj. ,.  Has  been  regarded  bj  Bansen  a  combination  of  uniailieates  JCSi^  +  naq, 
and  bisilioatea  (ft°)  Si"+«aq,  who  writes  for  the  pitlagomte  of  leeland  the  formulai''Si'+fi'Si' 
+  »aq;  aud  for  that  of  the  Galapagoa,  2fe'Si'-i-H'Si'+nat|.. 
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Analyeea  fjy  v.  WalterBliausen  (1.  c) ;  meaus  of  results  after  ganguo  excluded : 
Si         äl        I'e        Mg      Öa      jta       fe        ] 


I.     1.  Erisuvik 
II.     2,  Hecla 

i.  Val  di  Noto 
lU.    5.  GalapagOB 

6.  " 

IT.    1.  Sadafen 


■es  6'95 

40-76  8-43  17-99    4-54  864 

42-28  11-14  16-71      6-39  5-68 

38-69  13-61  14-51     6-13  838 

38-07  13-03  9-99     6-B9  7-64 

36-94  11-68  10-71     8-28  7-BB 

,.  ^„„■^™            41-48  10-91  18-la     4-80  8-64 

t.  T(d  di  Soto    41-26  860  25-32    4-84  6-69 

i.           "                40-86  1001  20-54     3-28  4'46 

),          "              84-99  6-02  20-50  11-02  8-08 


12-79 
IS^O 
19-B4 


WaltersTiausen  caloulatas  for  chiysolils,  and  sometimes  carbonate  of  lime,  present  as  impurity, 
aud  givea  Üie  following  for  tlie  correot  compoaition  under  the  above  tjpes,  I.  to  VI.,  to  whlch  ha 
assigna  the  EameB  aad  formulaa  annexed.    The  Compounds  are  mainly  hypotbetical : 

Si  Sl         Pe  %  Ca  Sa  £         S 

L  Palagmiie       41-90  12-12  18-74  6-86  6-71  1-92  0-99  12-16:=fi'§i'+aß8i+6S, 

IL  '■  40-63  11-Oä  10-86  5-44  7-38  0-62  1-53  17-67=      "_  '„  +9H. 

III.  "  38-98  12-75  10-71  6-63  6-98  0-65  0-90  33-28=6' 8i+3E8i+iaH. 

IV.  X<»ite  44-07     12-00     19-47    4-96    8-6S    0-70    044    ia-S4=ftSi+SSi-H3Ö:. 
V.  M^UUe  40-86     10-22    ■20-68    2-61     4-58    4-OB    l-lä    15-93^    "        "   +40. 

VI  Jfofjte  3fl-86      6-36    2166  11-64    3-26    O'ST    0-99    18-I6=ftjBi+SSi+5S. 

VIX.  JHiuwnte        31-8S       6-25     33-95     4-6'J     2-ä7     4-19     3-*2     14-22=R'Si+3B8i+9fi. 


The  TrmacrUe  !s  dull  brown,  and  doavablo  o 

SiderosUicite,  a  hydroua  Silicate  of  sosquioird  of  iron  and  slumi 

The  followiüg  aie  Buusen'a  results — gangue  exeluded  (loc  dt. 


ia  mized  wit^  his  hTpothetical 


-  ^'^^f'"" 

40-74 

8-42 

18-00 

'.    ;■ 

39-82 
41-28 

11-88 
11-03 

15-29 
13-82 

40-80 

14-46 

14-60 

5.       " 

39-08 

20-00 

.       " 

41-80 

13-61 

13-73 

B.        " 

42-29 

11-15 

16-72 

9.  Galapagos 

86-95 

11-66 

10-71 

0.  " 

1.  " 

38-07 

13-03 
11-6Ü 

10-00 
11-66 

2.  Cape  Verdes 

85-76 

11-76 

14-96 

3.  Umbui^,  yw. 

Mh. 

48-96 

10-54 

t  Honnef;  Melmhydt. 

41-63 

18-72 

2-36 

6-30       9-14 


5-41       0-56 


■88      1-82 
B-09       2-35 

0-44 

13-50,  ?  0-44 

8-82       1-23 

1-41 

11-15 

B-67      

1-79 

15-99 

-95       0-55 

0'77 

25-24 

-54      0-70 

0-9B 

23-13 

-37       1-70 

1-84 

20-36 

3-89 

2-47 
0-82 

19-95 
20-68 

■07Mn2-5IFe7-83 

20-71  Waok. 

6-23 

Pyr.,  etc. — Tields  watcr.  B.B.  fusea  eaaily  to  a  black  magnetic  glasa.  Decomposed  by  muri- 
atie  add  wlth  gelatirozation, 

Obs, — Tufas  are  formed  tbrough  the  aotion  of  waters,  and  oBen  tbat  of  heated  waters  or  steam 
acoompanying  an  eruption  of  laras,  on  itie  granulated  voJcanio  rock,  or  voleanie  aand ;  aud  in  the 
prooeaa  the  protoijd  of  iron  of  the  pyrozene  of  the  rock  becomes  more  or  less  completely 
changod  to  sesquioiyd,  aud  water  ls  takon  up,  and  ao  the  palagonite  ia  produced.  As  the  volcauie 
rock  is  made  up  gecerally  of  pjroieua  and  a  feldapac  alwaya  in  vcry  variable  proport-iona, 
uniformily  in  such  reaulta  of  alteration  is  DOt  possible. 

Bunsen  observes  that  palagonite  ia  the  hasia  of  the  baaaltic  tufaa  of  ßermany,  France,  Aaorea, 
Canaries,  Cape  Verdes,  Tortugas,  and  probahly  also  of  those  of  the  Padfic  lalandB.  Mdcaihydrile 
(anal.  14,  by  Wackernagel,  1.  a,  and  Ramm.  Min,  Oh.}  ia  velvet-blaok  to  browniah-black,  and  oooiirfl 
in  irregulär  nodules  in  a  daeompoBed  wacke  at  Schmelzerüial  near  Honnef,  on  the  Bhine. 

Named  palagonüt  from  Palagonia,  one  of  its  loealities  in  Sicily. 

426.  PAHLUNITB.    Falilunit  (fr.  Pahhn)  Mzsiiiger,   Min.-Gec^.    Sverige,   22,   1808.      Trl- 
closit  (fr.  ib.)  J.  F.  L.'  Bausmann,  MoU'a  Efem.,  iy,  396,  1808.   Ilydrous  iolite  (fr.  Abo)  v.  Bom' 
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dor^,  Ak.  H.  Stockli.,  156,  1837.  Auralit  (ib.)  v.  Bonsd.  Hydroua  Ii 
Mic,  L  218,  323,  1836.  Eflumit  (from  RaumO,  Finl.)  v.  Bonsdorff.  Weisait  (fr.  Eabluti)  Wadilr 
meialer.  Ak.  H.  Stockb.,  1827.  Bsmarkit  A.  Erdnmm,  Ak.  H.  Stoekh,,  188,  1840.  Praaeo- 
Ete  (fr.  Bräkkfl)  Erdmaim,  ib.  ChlorophyUite  (&,  Uoity,  Me.)  0.  T.  Jachsoa,  Eep.  G.  N.  Hamp., 
152,  1841,  Am.  J.  Sd.,  ili  BB7,  1841.  Peplolit  (fr.  Ramsbetg,  Swed.)  Oirfesün,  (Bfv.  Ak.  Stockh,, 
241,  1857.  PyrargiUit  (fr.  Helaingfora)  N.  2ford.,  Jahresb.,  iii.  1833,  174  Poljelironitll 
Wäbye,  Jahrb.  Min.,  1846,  289.    Aapaaiolit  Schesrer,  Pogg.,  Isvüi.  S23,  1849. 

In  six-  to  twelve-sided  prisms,  but  derived  from  pseudomorphiem  after 
iolito.     Cleavage :  basal  sometimes  pert'ect. 

H.=3'5— 5.  G.=2-6— 2'8.  Luetre  of  surface  of  basal  cleavage  pearly 
to  waxy,  glimmering,  Color  grayisli-green,  to  greenish-browii,  olive-  or 
oil-green ;  Bometimes  blackish-greeii  to  blaet ;    streak  colorl^s. 

Var. — TWb  speeiea  is  a  rasult  of  alteraticn;  aud  couBiderabie  Tsriation.  in  tlie  results  of 
aualjses  shonld  be  expected.  The  crystiQlino  form  is  tbat  of  the  ori^ual  iolite,  while  tlie  basal 
cteavage  wbeii  dIsUnd;  ia  tbat  of  the  new  apades  fal.luQite. 

1.  Melanite  and  faTiitmite  were  from  Uie  aame  loGalöj-,  Pablun,  Sweden.  The  mineia]  bas  tlie 
above  oharactera.  Brmsdorßie  and  ouraiite  are  EonattorETs  Eyibvas  iolite,  from  Abo,  Finland,  and 
identieal  with  fahlumt«.  The  name  tridaaite  alludea  to  ßnree  ckomiges,  and  ia  therefore  bad,  ds 
they  are  not  eleavagea  of  tho  spedes,  but  in  part  of  the  ori^nal  iolite.    Ftüiivmite  datea  from  the 

EsrnarMU  ia  fahlunite.  Color  grayish-green  to  whitjah,  with  a  ^^asy  lustre.  G.=2'709; 
H.:^S-fi.  {}))  FraseoUte  ia  eimilar  from  Bräkko,  near  Brevig,  in  granite.  H.=.S-6;  G.=2*7B4. 
(c)  EaimcUe,  ftom  Eantno  in  Finland,  is  of  like  naturo  aiid  or^in,  acoocding  to  A.  B.  Nor- 
denakiöld  (BeBkrifa.  FinL  Sün.),  although  analjsis  gives  a  Bomowhat  ditftrent  couaKtatioD. 
iß)  GiüoropkyÜüe  from  Unity,  Maine,  is  like  faljlucite  in  eompoaitlon,  etc. ;  H.  on  baae  of 
priema=l'5— 3  ;  O.=2'I0ö.  Famed  from  -^iwAit,  gre^  and  ^iW»^,  teaf.  (e)  P^Mite  from  Rams- 
berg, Sweden,  has  the  oompoaition  eaaentiallj  and  form  of  esmarkite;  G.=2'68— 2'75. 

2.  Pyra^gälite  iß  near  fahlunite,  and  probably  egaentially  the  same,  though  oontaining  more 
waler  and  lesa  of  protoxyd  baaes.  Form  the  same,  but  cleaTage  not  distiuot ;  color  blaokiah, 
bluish,  Uver-brown,  or  in  part  duU-red;  H.=3-6;  G.  =  2-S;  luatre  weak  resicous.  It  ia  from 
granite  near  Helsingfors,  Finland.    Bischof  haa  showu  that  it  ia  only  altered  iolile. 

3.  Folychroüile  hßs  been  referred  liere.  It  oocurs  in  aii-^ded  priams  of  laO",  withont  diatinct 
clearage.  H.=3— 3-5;  luetre  greasy ;  color  bhie  and  green  of  different  sbades,  and  alao  brown 
and  brick-red.     Occnrs  in  gneias  at  Krageroe,  Norway. 

4.  AspasiolUe  oocurs  in  prisms  like  those  of  falüunite,  but  with  tlie  eleaTage  less  diatinct;  H.= 
3—3-5;  0.=2-764;  eolor  greeu  to  greenish-gray,  olouded  witb  brown  or  red.  It  ia  from  Kra- 
geröe,  Norway,  with  iolite  in  quarla. 

Smvnite  Thomson  (Min.,  i.  384,  1836).  Conaidered  an  altered  mineral  near  fahlunite,  by  T.  S. 
Hunt  OccurB  m  spherioal  masses  in  honibleudicboulders  in  the  Ticintty  of  Lake  Huron.  Struc- 
ture  parüj  in  koperfeet  folia,  and  partly  granulär.  H.=3— 3-5;  G.=a'86;  lustre  wasy  to  pearly ; 
color  light  yellowiah^reen ;  subtranslocent.  Weissile  Wachtmeister,  is  like  fahlunite  in  moat  of 
its  oharactera,  but  differs  in  composition,  aud  may  belong  elaewhere.  Oeours  of  blnish  and  green 
colors  at  Fahlun,  in  massea  aa  lacge  as  hazel-uuts,  in  chlorite. 

Comp.— 0. ratio for Elfi, Si,S=l  :3r5:  1 ;  whenoethefomiTiIaß(Ä,  ß)'-f-f  (Sl,  Pe))''§i',the 
water  being  baaio,  and  entering,  as  already  auggeated,  to  make  up  the  defidency  of  baaca  in  the 
uniailieate.  In  some  kinds,  tha  aame  with  tbe  addition  of  S,  The  0.  ratio  of  iolite,  tbe  original 
of  tbe  species,  ia  l  r  3  :  6, 

Analyses:  1,  Hiainger  (Afh.,  iv.  210);  2,  3,  Trolle  WaoMmeisler  (At.  H.  Stockb.,  1821,  213); 
4,  Bonsdorff  (Ak.  H.  Slookh,,  1827)  |  5,  Malmgren  (Arppe's  l'iusk.  Mib.,  1861,  586,  Tcrh.  Min. 
St.  Pet.,  1862,  152);  8,  Erdmaun  (Jalireab.  1841,  174);  7  C.  T.  Jaokaon  (Rep.  G.  N".  H.,  1844, 
184);  8,  Eammelsberg  (Mm.  Ch.,  833);  9,  Erdmaun  Ö.  c);  10,  J.  Staudinger  (Boaadorff,  L  o.); 
11,  (Wissen,  Amark  and  Sieurln  (1.  c);  12,  Sorden^öld  (L  c.);  13,  Scheerer  (Po^.,  liTÜi.  323); 
14,  Wanhtmeister  (Ak.  H.  Stocfch,,  1821): 

§i         Sl        S-e  Sn      lag    Ca      £      H 

1.  FahluH,  Tricl.  40-79    26-73     5'01  Sn  0-43     2*97 13-50=95-43  Hisingec 

2.  "  "      M.         44-60     3I)-10     3-86  2-24     6-7B    1-85    1-98  9-S5,  F  »■.=100-23  W. 

3.  "  "      cryst.   4i-95     80-70     7-22         1-90     6-04   0-95    1-38  8-fi5=101-79  W. 

4.  Abo,  Bimsd.  45         30         5  —    9       —  11  =  100  B. 

5.  "     Aar.  41-76     31-25     8-35         O-SO    4-73  1-78    ]-5ü  10-44=100-1]  Malm. 
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.  ünity,  CUoTOpk.  45-20  2'!' 

!.       "              "  46-31  "■ 

I.  BräkkB,  Fräs.  40-94 

I.  Eaurao,  Rammte  43-00 

..  Ramsberg,  Pe^l.  (|)  45'95 
1.  HalBingfore,  Pyrairg.   4393 

I.  Krageröe,  Äepas.  60-40  32- 

,i  Fahlim,  WeisaUe  59-69  21' 


i'a     fin    %      Oa      £        ll 

S'S3    0-41  10-113 E-49,  Öa,  Pb,  Cu,  öo, 

IM  0-45=9e-5B  Erdmann 

8-24    4-08     9-8(1 S-60,    ^  «■,- 9B-Sa  J. 

1 10-99     tr.     10-91    0-58  e'7O=100-6e  Ramm. 

7-40   0-32  13-73 7-38,  Ca,  %  Öu,  tb,  Co 

0-B0= 99-06  A,  Erdmann. 

19-20  12-S5 6-00=99.75  Staudinger. 

6-77 7-99    0-50  8-30=100-03  Cwlsson. 

5-30  2-S0° 1-05  16-47,Sal-85=89-43N. 

2-34  8-01 6-73^99-86  Scheerer. 

1-43    0-63     8-99 4-10     3-20,  Na  0-68,  2a  0-30 


'  With  sojne  Mn  O. 

In  polyc/a-oiUie  Tahl  found  (1.  c.)  Si  52,  iSd  37,  Pe  3,  Jilg  7,  Öa  1,  S  1 ;  andScheerer  obtained 
a!>out  6  p.  0.  of  water.  The  hmonite  afforled  Ttomaon  (L  c.)  Si  45-80,  äl  38-92,  Fe  4-32,  Ca  S'Of' 
Sg  i-72,  fl  4-16=9?-9fl ;  it  is  stated  to  be  infiisible  and  not  attacied  b?  adda. 

An  ash-^ray  mineral  äom  Potton,  Canada  East,  as  analjzed  by  Tennant,  is  near  weissite  in  con 
poailäon.  Tennant  obtained  (Reo.  Gen.  Sei,  iii.  339)  Si  5600,  äl  -22-60,  i'e  12-60,  lÄn  IT.,  litg  B-71 
Ca  1-40,  fi  2-26=99-60;  and  giTea  H.=  1-7B,  G.  =  2-8263,  T.  S.  Hunt  aaya  it  ia  probably  onlj 
rock,  and  not  a  mineral  spedes,  aa  he  judgea  ftom  a  speeimen  he  has  seon  ao  labelled  {private  con 
mnnioiition}. 

Gigaitttoäte  and  Iberüe  mnoh  reaemble  fahlunite,  and  like  it  are  results  of  the  alteration  of  iolite, 
oooarring  in  lai^e  six  to  twelve-sided  crystala,     But  they  oontain  potaBh,  and  are  therefore 
lated  in  eompoaition  to  pinite,  of  whidi  they  seam  to  be  impiire  yaiieties.     See  under  Pisite. 

Pyr.,  etc. — Yielda  ivatGr.  B.B.  flises  to  a  white  blebbv  glaaa.  H"ot  acted  upon  by  adds. 
Pyrai^ilüte  ia  diEBcultly  fusible,  but  la  completely  decompoaei  by  munitic  aiil 

427.  GROPPITE     Stanberg  tEfr  Ak  &tod,.h    m  14,  1846 

Cryatalline,  with  one  digtinct  deavage  afiording  &  broad  cleaTage  sur&ce  and  two  otbers  hias 
distioct. 

E.=2-S.  6.=2-7S.  Tbin  aphntors  tranaluLent  Color  roae  red  to  browniah-red.  Stteak 
paler.     Fradnre  aplintery. 

ra   ll  half  tili,   «fiter  be  la=ic,  (J  (ll^  il')■^*(Sl, 


45-01     22-55     3-06     12-28    4-55     0-22     5-23     7-11,  undiasolved  0-18=100-13. 

Ptb, — In  a  matrass  jialda  ivater.    B.B.  whitena,  and  on  thin  edgea  shovi»  only  inoipient  fi: 
SvanbeT^'s  formula  ia  the  Barne  as  foT  ottrelite. 
From  a  limeatone  at  Gropptorp  in  Sweden. 

428,  VOIGHTB.  R  M  Schmid, 

In  small  crjstals  and  scales,  miear-like  in  stnicture  and  aspeet. 
I-L=2— 3.     G.=2'91,     Lnstre  pearly.      Oolor  leck-green,  often  yello-w- 
ish  or  brownisli  Irom  alteration.     Tliin  scales  transiucent. 

Comp.— 0.  ratio forK,S,Si,B=l  :  1  :  2  :  1;  (ife^+^H)' §i=+3Ä,or the  same  asthat  ofbio- 
tite  with  the  addition  of  water. 

Analjaes:  1,  Schmid  (L  c.) ;  3,  PisHai  (0.  E.,  liv.  686,  Am.  J.  ScL,  xssiv.  208): 


i,  Eaalolyle 
Pyi.,  etc. — In  a  glaas  tubo  yielda  water,  sometimea  exfoliates,  scd  beoomes  brown  and  metaüic 
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m  lustre.  B.B.  fuses  ©asily  to  a  Hack  glass,  with  tbe  reaetion  of  iron.  Attaobed  by  muriatlc 
add,  giviog  a  yeilow  Boliilioii,  aad  tlie  insoluble  part  beoomes  «llor  aome  days  oolorlosa. 

Obs. — Yoigtite  constitutes  the  miea  in  a  kind  of  graphio  granite  at  Bhreiiberg  near  liroetiau. 
Eastoljte  ia  in  asli-gray,  reiädiaii,  andbluisli  laimiiäe,  looliing  lilte  an  altared  miea,  at  Monroe,  N.  Y., 
mised  with  pyrite,  and  probably  fonnad  througli  the  action  of  the  decomposiug  pyiite  on  raioa. 

ITamed  aller  Mi.  Voigt,  director  of  tlie  minea  of  Saio-Weimar. 

Eakamp^s  of  Kenngott  (p.  307}  ia  a  similar  tydroos  bioljte  witti  leas  water. 

Anotlior  fh)ia  Bio  Janeiro,  closelj  related  to  tie  aboTe,  has  been  describad  bj  Kenngott  in  liis 
Uebersicht  for  1856-57,  p.  80.  It  ia  in  dull  graen  ahort  priamutio  orystala,  iu  granite.  Composi- 
tion,  according  to  y.  Haner  (1.  c),  Si  32'33,  äl  20'47,  Fe  a6-25,  1^,  by  loaa,  7-75,  Ca  0-85,  t.  •2-02, 
iga.  10-a3. 

429.  MARGÄRODITE.    Margarodit  Schaf  höadl,  Ann.  Ch.  Pharm.,  xlvL  S2S,  1843. 

Like  muacovite  or  common  mica  in  crjetallization,  and  in  optieal  and 
other  pliysical  charaetera,  exeopt  usually  a  more  pearly  lustre,  and  the 
eolor  more  commonlj  wMtiah  or  silvery. 

Comp 0.  raöo  moaüy  1  ;  6  :  B  :  2 ;  mhenoe  the  formula  (i  (E",  S")  +  J  älV  Si',  the  water 

being  baaio.  Sometimes  O.  raläo  l  :  9  ;  12  :  a,  whence,  (J  (S",  S.')+p  SUf  Sj=;  but  this  diri- 
sion  beloi^  with  daraourite,  iE  the  two  are  diatiogalahabie.  Tliis  speeiea  appeara  to  be  offen,  if 
not  always,  a  reatUt  of  tlie  hydration  of  musoovite,  there  iieing  all  shades  of  gradotion  betwean 
it  and  that  speeiea,  Musoovite  has  the  0.  ratio  for  bases  aad  silica  of  4  :  S,  or  nearly ;  and  the 
deflciency  of  basa  for  a  anisilicate  here  Inüicakd  appeara  to  be  the  source  of  ita  tendency  to  take 
up  water,  the  water  paaeing  in  to  aiipply  it. 

For  analysea  and  looalitiea  see  under  McscoTUB  (p  3Ü9). 

A  hydroua  micsj  accompanj'ing  eyaniie,  at  Lilchfield,  Ct.,  affoiiäed  Smith  &  Bniah  (Am.  J.  Sei,, 
i:.  SV.  aiO)  Si  44-60,  JÜ  3G-23,  Fe  1-34,  Mg  0-37,  Öa  0-50,  Ha  4-10,  £  6-20,  fl  5-26,  »In,  F  (?-.= 
98'60.  It  ia  a  soda-polash  mies  interjnediate  between  mai^arodito  and  paragonite;  0.  ratio 
1:  7^:  10:2;  G.=2-78. 

430.  DAMOURITE.     Dßksse,  Ann.  Ch.  Phjs.,  III.  xt.  248,  1845. 

An  aggrcgate  of  fine  eeales,  miea-like  in  structure. 
H.=2— 3.    G.=2-702.    LuBtre  pearly.    Color  yeilow  or  yellowish-wliite. 
Optic-axial  divei'genee  10  to  12  degrees,  Descl, 

Comp. — A  hydroua  potaeh-mioa,  like  mai^arodite,  to  which  it  ia  eloaely  related.    0.  ratio  for 
JR,S,Si,fi:,  1  ;9  :lä:2. 
Analyses:  1,  Deleasa  (1.  c.);  2,  Igelström  (B.  H.  Ztg.,  ixy.  308) : 


It  ia  the  gangne  of  oyanite  at  PontJTy  in  Erittany ;  and  the  Bame  at  Horrajöberg,  1 
Named  after  the  French  chemist  Bamoar. 

430A.  Sbrioitb  Ual  (Ann,  Ch.  Pharm.,  Issii,  367).  A  sosly  mineral  from  a  silky  aohisti  occiir- 
ring  at  Uerotha]  near  Wiesbaden.  H.  =  l;  G.=2'897;  greouish  or  yellowiah- white.  It  afforded 
I,iBtSi4900,  Ä12365,  Fe  8-07,  %  0-94,  Ca  0'63,  S'a  1-75,  K  H'll,  II  3-41,  Ti  1-39,  SiF'l'60= 
lüO-14.    Supposod  to  bo  neat  damourite.    Named  fixtm  i(s  ailky  Instie. 

431.  PARAGONTTH.    Paragonit  Schafhauit,  Ann.  Ch.  Pharm.,  xtvi.  334,  1843.     Pregrattit 
L.  lÄehener,  Kecng.  TJeb.  1861,  63,  1382. 

Massive,  sometimes  consiating  distinetly  of  fine  scales  ;  the  rocli  slaty  or 
schistOBG,     Cleavage  of  seales  in  one  direetion  eminent,  mica-like. 

H.=2-5— 3.     G.=2-779,   paragonite,   Schafliäiitl;    2-895,   pregrattite, 
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CEllachei',    Lustre  streng  pearly.     Oolor  yellowish,  grayieh,  grajiah-wbite, 
greenish,  light  apple-green.     Translueent;  Single  aciSes  transparent. 

Comp.— A  hydrona  soda  mica.  0.  ratJo  for  6,  S,  Si,  Ä=l  ;9:12;2,  or  1:1  for  tiises  and 
Bilica,  if  tho  water  be  maiJe  tiasie.  Formula  (i(fl',  Sa')-f  fÄD'Si';  tlie  pregrattitB  has  a  little 
moieofprotoijdbaaea,  the  0.  ratio  being  1  il'ä  :9  : 1-1=3:  22:  37  :5,  ot  neariy. 

Analyaes  :  1,  Schaf häatl  (L  c.) ;  3,  Itammelsberg  IZä.  G.,  xiv.  761) ;  8,  CEUaeiher  (Kenng.  Uob„ 
Lc); 

Si         äl        3?e      %      Ca      Sa        Ä        a 
i0-20    35-90      2-36     8-45     2-4S-99-36  SotafhaütL 


(i)  46-81    i0i)6        tr.      l)-65     1-2Ö    6-40      tr.      4-82=  100  Ramm. 
3.  FregroiUie     44-65    40'41  te  0'34    0-37     0-63    1-06     l'Tl    5-04,  Sr  O-10=lOO''ZO  (EUacliec. 


Oba. — Paragonite  constitut^  ths  maaa  of  Uie  rock  at  Monte  Campione,  in  tio  re^on.  of  St. 
Gothard,  contaiiiing  oyauite  and  stauroiide,  called  paragoniöo  or  talcosa  ediist.  The  rocli  also 
coataius  garnet  aad  blaok  toorniajine.  Named  from  TapAya,  I  miskad.  Tbe  pregrattite  is  ftom 
Pregratten  in  tbe  Pustertbfli  TyroL 

A  Brevig  mica  afCorded  Defrance  B  p.  o.  of  aoda,  but  with  much  lesa  silica  than  above,  See 
under  Iepitomelane,  p.  307,  where  relations  to  otlier  Brevig  taica  are  Btated,  tbat  tend  to  sliow 
that  it  is  an  altersd  mica^ 

432.  EUPHYLLITE.     SüHman,  Jr.,  Am.  J.  Sd,,  II.  vüi.  3E1,  1849. 

Structure  as  in  miea,  but  laminaa  not  as  easily  scparable. 

lL=3-5~4-5.  G.=2-963— 3-008,  Silliman ;  2'83,  Smitli  &  Bnish. 
Lustre  of  eleavage  sorface  bright  pearly,  melining  to  adamamtiriß.  Color 
white  to  colorlesa  ;  sides  faint  grayisli  seargreen  or  whitish.  Transparent 
to  ti-anelucent ;  at  times  opaque  or  neary  so,  LaminEe  rather  brittle. 
Biaxial ;  angle  between  tlie  optical  axes  71J°,  SiUiman, 

Comp.— 0.  ratio  for  ft,ß,  8i,  fl=l:8  :9:  2;  irlience  (iil'  +  f  E)'gi"+Jfi=,  if  Ca:  £;  ifa= 
M  ;4;  11,  Silica  41-6,  alumina  42-3,  lime  1-5,  potash  S*2,  Soda  6*9,  water  6-5  =  100.  Aualyaea: 
Smith  &  BruBli  (Am,  J,  Sei,  n.  iv.  209) : 

Si         Äl       Je      ilg      Ca      Sa      E        S 

1.  Umonville    40-29    43-00     1-30    0-62     l'Ol     5-16    3-94    5-0{l=ln0-82  Smith  &  BraBh. 

2.  '•  39-G4    42-40     1-60    0-70     l'OO     6-16    3-B4    5-08 =99-52  Smith  &  Brush. 

3.  "  4()'21     4]-50     1-60    078     188    4-26    3-25    5-91=99-29  Smith  &  Bruah. 

4.  "  40-96    41-40     1-30     0-70    1-1 1    4-26    S-35    6-23=99-21  Smith  &  Bruah. 

The  specimen  for  analysia  2  by  Smith  &,  Bmsh  was  from  the  original  one  doaocibBd  by  SiUiman. 
Their  reaults  show  that  tho  earlier  analysia  of  Crixike  (Am.  J.  Sei.,  IL  yiii.  381)  andthoseof  Bmi 
&  Garrett  (liiis  Min.,  3d  edit,  362,  1850)  are  erroneous,  E/ni's  and  Crooke's  specimens  -were 
from  the  aame  that  aßbrded  the  material  for  analyaia  2  of  Smith  ft  Brusb. 

Pyr.,  etc. — In  a  matrasa  yields  waler.  B.B.  eifoliatcs,  emita  a  strong  light,  and  in  the  forceps 
füses  on  the  edgea.     GiTea  traces  otfinorme. 

Obs,— Oocurs  asEOciated  -witb  1«urmaliue  and  corundnm  at  UnionTillc,  Delaware  Co.,  Pa.  The 
Impression  of  the  crystals  of  tourmaline  on  the  lateral  surface  of  the  enpliyHite  leavea  a  very 
smooth,  bard-looking  surface.  Also  in  the  same  vioinity  in  aggregated  laminie,  or  scales,  or 
compact  masses. 

Dr.  Smith  refers  here,  with  a  query,  amica  fouod  by  him  with  tlie  emeryof  AsiaMmor,  whieü 
aßbrdod  him  the  followiag  reaulta  (Am,  X  Sei.,  IL  xi.  62,  iv.  210) : 

gi         äl        aPe      Mg      Ca     fi:,  little  Sa     fi 

1.  Gurauchdagh    43-80    40-61     1-30      tr.      3-01        viadeL        5-62 

2.  Kulah  43-62     38-10     3-50     0-25     0-53  7-83  6-51 

3.  "  43-71     37-52     3-33       Ir.       1-41         -aiidd.         6-95 

4.  Niearia  42-60    37*45     1-70      i«:      0-68         B'76         5-20 
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433.  CELLAOHERITE.    Margarite  fioni  PfltachÜial  (Ellacher,  Kenng.  Uebeia.  1860, 19,  1862. 
ffiUaelierite  Hana,  Am.  J.  Sei.,  II.  iüt.  256,  ISGT. 

In  cryatalline  aealea  or  lamin^ ;  sh-ucture  micaceoua. 

G.=2'884— 2"994,  Lustre  etroiig  pearly.  Color  grayiah- white  to  white. 
In  tMn  platea  transparent.  Elastic.  Double  refraction  streng ;  optic-axial 
angle  in  the  air  79  31'  for  the  red  ray,  78"  iö'  for  the  blue,  or  the  aame  as 
in  muBcovite  ;  Descl. 

Comp.— O.  raüo  for  ft,  ß,  Si,  S,  1 :4:e:  1 ;  whencB  the  fonnula,  if  S  be  basic,  ft(R",fi')+ 
J-Sl)*Si".  Eemarkable  for  tho  preseace  of  baryta.  Analyses;  1,  CEllacher  (1.  c);  3,  Eammels- 
berg  (ZS.  G.,  SIT.  763): 

Si         'M        Pe      fe      Sin      Cu      ilg      Ca      Ba      Sr       Sfa       £       fi 
1.  42-69     EO-18     0'91      114     0'!2     0-31     4-8S      103     4-65     0V9     1-42     ISl     4'43=99-33  CE. 
ü.  ^a-Of     Sa-la    l-85     O-ai    a-ao     0-23     5'9l    «niet         4-26  Earam. 


434.  COOKEITE.     G.  J.  Brush,  Am.  J.  Sei,,  II.  xli.  246,  1868. 

In  ininute  ecales,  and  in  slender  Bix-aided  prisins,  sometimes  Yermicularly 
Ijent.     Often  as  a  coating. 

H.=2'5.  G.=2'70.  Luatre  pearly  oii  plane  of  eleavage.  Oolor  wliite 
to  yeliowish-green.     In  thin  scales  transparent.     Flexible,  inelastic. 

Approaoliea  a 


Comp.  -  0.  ratio  for  fi,  H,  gi,  Ö,   1-93  :  21 : 

18'74:  11-91,  Bruah= 
P.Collier  (I.e.): 

=  l:10:9:6i 

§i        äl       Li       £       It 

{f)34'93     44  01     2-82     2'51      13-41 

SiF- 

0-41,  a  eip.  at  1< 

)0°a  0-38  =  09 

Tiiree  deterrainations  of  the  silioa  obtaiaed  3 

;5-04,  34-OS,  35-11  p. 

a    Tlie  alum 

a  contained  a 
iittle  oxj-d.  of  iroa. 

Pyr.,  etc. — B.B.  eifoliates  like  vermiculite,  end  colorB  the  flame  icteiiEe  carmine-red.  In  the 
oloEod  tube  yields  water,  whieh  is  at  first  neutral,  tlien  becomea  aoid  by  deoomposing  the  fluorid 
of  Büicoii  ovolved,  whüe  a  ring  of  siUca  ia  depoaited.  Tube  slightly  etched,  i'usible  on  thin  edges, 
and  gives  blue  tolor  with  cobät  Solution.  "Witli  phoaphoru3  aalt  glTes  akeleton  of  silica,  Par- 
tially  deoomposed  by  sulphurio  noid. 

ObB — Oocurs  witii  wurmaline  and  lapidolite  at  Hebron  and  Paris,  Me.,  often  as  a  pearly  coat- 
ing on  crystals  of  rubellite,  of  wMch  it  appeacs  to  be  a  product  of  alteration. 

435.  HISIKGBRITE.  Hisiugorit  (fr.  Riddarhyttan)  Bsrz.,  Pogg.,  lüi.  B05,  1828.  Begerölt 
Uotmbsrg,  Bidr.  Finl.  SaX.,  1  4,  Min.  Ges.  St.  Pet,  1850,  1851,  K  ITordenstiöld,  Terz.  FinL 
Min.,  1852.    Skotiolit  Ar^ipe,  Finsfc.  Min.,  13,  185J. 

Ämorphous,  compact,  -witliout  eleavage. 

H.— 3.  G.=8'045.  Lufiti'e  greasy,  mclining  to  vitreous.  Color  black 
to  brownish-black.     Streak  yellowieh-brown.     Fracture  eonehoidal. 

Var.— (1)  Eieingerile.  (2)  DtgerHiU,  G.=:2-64,  Holmberg;  H.=2'5;  color  blackish-greeu  to 
blaak.  (^)  Scotioliie;  G.=3-09i  H.=3;  color  dark  green  to  blaolt  (and  named  from  ojtori«,  (JiwA) ; 
containa  mueh  magneaia,  and  leaa  water  thao  Maingorite. 

Comp. — 0.  ratio  for  E+B,Si,li=2  :  3  ;  3j  formuia,  raaMng  ona-third  of  the  -water  basic;  (R', 
K)'Si'  +  4aq,  or  spedaUj,  (ta''+|(Ä'.Pe))'äi"+4aq.     In  the  latter  formub  fi'  inoludea  aome 
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1 

Kidaarhyttaa 

36-30   44 

B9         

8602  i*äo  a0'4e 

2-20 

S50S  1-38  40-28 

2-23    

4 

Solberg,  Norway 

35-3B 32-14 

1-08    

S 

M-55  1-17  80-51 

7-00    

Jordoseik 

34-80    36-00 

9-20    

1 

longbaß 

35'n    27-10 

1-B2  3-02 

33-G6   39-90 

2-30    

(Mjärvi 

86-92    31-87 

8-92    

IC 

Tunaberg 

3M4  i-38  30-24 

3-02  0-17 

11 

Longban,  Scotieiäe  36-73 34-97 

3-09    ir. 

12 

Biddarbyitan,  Sia 

33-07   34-78 

7-S9   

Degerö,  Des^-eife 

14 

34-46  0-15  38-63 

1-08   

15 

Orijirvi,  Scotmt« 

40-97  0-60  26-04 
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fe.  iTg,  Ca,  am)  ocoaaionBlly  ilo.  Esoluding  fi,  tbe  percentage  composilion  ia  SüioQ  36-9,  ses- 
quiosjd  of  iroQ  42-6,  water  21-5:^100.  Cleve's  analysia  makea  the  scoUolile  of  Longban  easen- 
tiaUy  hisiugerite;  and  thali  of  Orijarvi  maj  be  an  impure  variety  (anaL  15). 

Ajialyses;  I,  Hisinger  (Pogg.,  aüL  506);  2-11,  Oleve,  Oeberg,  Lindström,  Wordenakiolcl, 
Thoreid  ((Efv.  Ale  Stodik,  1866,  169);  12,  EaromelBbei^  (Pogg.,  lisv-  398);  18,  14,  Thoreid 
(Min.  Ges.  St.  Pet,  1860,  51,  CEfv.  Ak.  Stockh.,  1866,  169);  15,  Acppe  (1.  a): 

Si      Sl     ¥e       Je    län    ife  Ca     E 

20'70=101-39Baidmger. 

080    tr.   2l-10,undec.0-96=101-3äaeve. 

0-85  0-36  20-78=100-46  Oebei^. 

g-60  —  22'04=100-19  dere. 

2-91  1-41  20-32=100-93  UudBlröm. 

2-67  18-46=101-23  Cleva 

1-68  1-48  22-83=99-94  NordensMöia. 

2-95  21-09=99-B»  Hordenskiöld, 

206  21-09=100-86  Lindström. 

6-06  21-56=99-58  Cleye. 

8-76  16-80=90-34  CleT& 

0-46  2-56  ll-54=10p  Rammelsberg. 

2-50  2-90  13-10,PeP0-26|Uiid.  ISO  Thor. 

2-33  2-10  19-54,  undaa  1-40  Thoreid. 

15-63  0-33  16-12=9a-14  Arppe, 

Tie  part  of  the  wflter  drivoaoff  nt  100"  Q  was  in  anal  2, 11-20;  4,  11-65;  5,  18-11;  6,  9-33; 

7,12-19;  8,9-87;  9,13-56;   10,10-61;   11,6-30;   U,  11-60;   15,7-49. 

Pyr.,  eto. — Tielda  mueh  water.  B.B.  fusea  with  difficulty  to  a  black  luagnetic  slag.  With  Ihe 
fluiea  gives  reactiona  for  iron.    In  muriatic  aaid  eaaily  decomposed  wlthoat  gelatiniaing. 

Obs. — Found  at  tbe  various  localities  mentioned  aboTs. '  At  Kiddarhyttan  it  occura  in  renlTorm 
masses  assooiated  with  pyrite  in  a  copper  mine,  aod  Is  a  result  of  alteraiion ;  at  Degerö,  near 
Helaingfora,  Finland,  ic  a  ailver  miue. 

Named  after  the  Swedish  chemisl,  Hiaii^r. 

Meiänolitb  Wwlz  (ttiia  Mjq.,  619,  1850).  Approaches  hisingerite.  It  is  black,  opaijue,  with 
aireak  dark  olivo-groen ;  IL=2;  G.=2-69.  Surfiice  of  the mineral  oflea  sttlated,  or  with  an  im- 
perfectly  columnar  aspect.    H.  Wurta  obtained,  exeludiug  12'17  p.  c.  of  cai-bonate  of  lima: 

Si  35-36     S14-49     Pe  23-20     Je  85-18     S"a  1-86     fi  10-24=100-33, 

From  Mük-Biow  quarry,  near  Charleatown,  Masa.,  incrustlng  the  sides  of  a  üssure. 

436.  EEMANNITH.    Bkniaimili  L.  J.  Igels'röm,  (Efv.  Ak.  Stodili,,  1866,  B.  H.  Ztg.,  sxvL  21, 
1867. 

Foliated,  ehlorite-like.  Also  foliated  columnar  and  aebestiform,  radiated ; 
also  granulär  mfiBfiive,  coiisieting  of  miinite  scales. 

HardnesB  and  lostre  as  in  chforite.  Oolor  grasa-green,  leek-green,  gray- 
ish-white :  also  black. 


ad-Ci'e,  Mn)+iÖ)"Si+i 

H,  in  which 

;wo-thirda  of  Üie 

Igelatrom(l.  a): 

Si         äl 

¥o       i-B        Mi 

1.  IbLmaas.,  grass-gn. 

84-30      ir. 

4-91     35-78     11-4 

2.  FöL-col^  gyh.^. 

36-42     1-01 

4-J9     34-27     21-6 

S.  Ji^-niaas.,  leäc-gn. 

4030     6-08 

380     25-61       7-1 

4.  Grcm.-mase.,  grass-gn. 

El -07     5-85 

38-20 

6.  Asbestif.,  green 

87-69      

36-01' 

6.  lU.-mass^  gresn 

36-82     3-Q3 

31-09       9- 

baaie. 

Analys 

S 

10-51 

-100. 

9-91 

-98-02. 

10-74:: 

-100. 

11-30- 

-100. 

10-71- 

-9907. 
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Pyr.,  etc.— On  heating  jields  water,  becomes  blacli,  submetallio,  aadafter  igiiition  atrongly 
magaetie.    B.B.  fusea  to  a  black  slag.    Soluble  in  muriaüc  aiäd,  with,  a  depoaition  of  eiüca. 

Oba. — Frora  a  roine  of  inagnetita  at  GrpthjttaTi,  ia  Swedan,  flllicg  eavities  in  the  ore,  pene- 
ti'ating  it  extenBiTely,  and  coiiatituling  nodular  nmssaa  and  bads.  Anal.  4  ia  of  tlie  graen  ititerior 
of  a  nodula  whieh  was  black  extBraaUy.  Some  of  it  eontaina  carbonate  of  lime,  and  soma  affocda 
wbon  heatod  a,  bituminoiia  odor. 

Mamed  after  G.  Ekroann,  proprietor  of  Öie  mine. 

Alt. — Beeomea  black  on  espoaure,  tbrough  Oxydation. 

437.  NEOTOCITE.  Heotokit  X  Nordenskiold,  Terz.  Finl.  Iüd,,  1852,  Wittingit  id.,  ib. 
VattcDhaltigt  Manganoxid-silikat  J.  F.  Bahr,  (Efv.  Ak.,  1850,  240.  Stratopeit  L.  J.  Igelsirom, 
ib.,  1851,  143(wit]imeDtionof  "Naotokit"  and  "Wittii^it"). 

Amorphous. 

H.=3— 4.  Gr.=:3'64— 3'8.  Lustre  dull,  Boinetimes  feetly  sulDinetallie. 
Color  "black  to  dark  brown  and  liTer-brown,  Streak  dark  brown  to  black. 
Opaque. 

nineraJ  substaneea  here  inoluded  are  results  of  the  alteration 
■se  pasaea  ftom  the  atata  of  protoiyd  to  that  of  aeaquioxyd, 
and  other  cbangea  take  place  tbrougli  the  ptasencs  of  aay  ingredients  in  the  altering  inffltratii^ 
watefiS.  A  uniformitj'  m  compoaition  ia  not  therefore  to  be  eipected,  and  muoh  doubt  must  exist 
sa  to  tiiB  reality  of  the  species  whioh  any  ohemioal  analysea  may  seem  to  indicate.  The  moat 
receiit  analysas  (anal.  2  to  5  below)liaye  a  corraapondenca  in  oxygen  ratio  whieh  appeara  to  ahow 
that  thare  is  unong  them  at  leaat  ona  true  bjilroua  Silicate  of  mangauesa,  and  tliat  it  is  related 
in  conipoaitiott  to  hiaingerite.  The  0.  ratio  forE+E,  Si,  S,  inanalysis  2  is  12-69  r  19-11  :  Id'äS; 
3,  ir56:  18-60:  U-86;  4,  12-11:  19-09;  14-02;  6,  13-04:  13-34  :  15-44;  each  of  which  eorres- 
pond  quite  neariy  to  2  :  g  :  2i,  and  tothe  general  hiaii^rite  fommla,  fß',  fi)'  Si'+3  aq,  in  whioh 
two-flÄhs  of  the  watar  is  made  basic 

MotociiB  {anal.  4,  6)  is  here  induded  by  A.  B.  SordenakiÖld  eloug  with  sti'alwpeite,  and  good 
authority  appeara  thua  to  be  ^yen  for  setting  aside  the  older  analyeia  of  it  by  ^ektröm  (anal  6). 
In  slraiopeits,  G.=2-64,  according  b>  Igelström;  in  iwotociJe  and  leUHngiie,  G.=2-7  — 2-8,  according 
to  H".  Forden^  üld. 

Balir'a  and  Svanberg's  analyaea,  9-i2,  give  a  different  compoaition,  aa  the  manganeae  ia  made 
seaqnioxyl ;  but  new  determinationa  ara  required  before  thesa,  or  the  analysea  of  wittin^te,  nan 
ba  taken  aa  represanting  distinot  chomical  compounda.  Bahr  writea  for  analyses  9,  10,  11,  Stn' 
Si'+sS;  and  for  anal.  12,  obtaina  the  0.  ratio  for  ß+B,  Si,  S,  J3-ä  :  17-6  :  8-5.  TheieüUngÜe 
analj'zed  by  Arppa  {anal,  1)  contained  1-21  p.  c  of  oarbonic  acid,  corresponding  to  18-82  p.  e.  of 
carbouate  of  manganeae. 

"  "  ufl.  c);  2-5,  Oleve  and  A.  E.  fTordenskiold  ((Eftr.  Ak.  Stookh.,  1886,  169, 
ilström  (Nord.  Verz.  FlnL  Min.,  1852,  Beakrifn.  Pinl.  Min.,  138,  1863) ;  7, 
8,  Nordenakiöld  (J.  pr.  Oh.,  o.  132);  9-12,  Bahr  Q.  c): 

§i  Sl      Pe  &a      Sn      Mo  %    Ca       fi 

35-43  10-27    32-41    8-04    13-75 =99-90  IgelsliÖiU 

•A  ■■  "  35-83  8-aO 29-37  8-S6    16-11,  tb  2-13  0. 

B.         "  »  3505  —     1-36    ■    33-49  S-2I  0-4T  16-72,  tb  3-31  F. 

4.  Gestrikland,  JVäotocj'te   35-79  10-90  13-93   20-51  2-44  0-62  16-77=99-86  Hord. 

5.  "  "         34-38  l'B7  18-58    2-88   22-67  3-50   17-37=a9-95  Oleve. 

e.  Ingoa  "         3S-69  0-40  25-03   24-12   2-90  0-55    10-37=99-ll  Igelstr. 

7.  Wittingi,  Widingile     35-01   S-BO   43-20 11-03,Ö7-21=99-95A. 

8.  Bradtik,         "  39-72   2-06 34-76       1-21  0-69    21-98=100-42  ITord. 

9.  Klapperud  86-20  1-11     0-70    41-91 4-43  0-61       9-43=100-39  Bahr. 

10.  "  36-11  0-90  11-31    42-00    0-57  070     [9-43J=101-39  Svanb. 

11.  •■  34-72  1-09  10-45   42-64   0-36  0-56      9-76=99-93  Bahr. 

12.  "  33-81  1-08     7-53 46'18  1-42  0-72      9-57  =  100-26  Bahr. 

Pyr^  etc. — Yielda  much  waler.  Eeaotions  with  borai  for  wanganeae  aad  iron.  DiöoulÜy 
fuaiÜe  to  infuaible. 

Oba.— Occurs  with  rhodonite  at  Paiaberg  in  Klipstad,  Sweden  (slralopeäe);  Gestrikland  (^neolo- 
dle)  in  Sweden ;  at  Ingoa  (ib.),  Finlani ;  at  "Wittingi  (viiltingils)  in  Storkyro,  Finland ;  at  Bred- 
Tik  (ib.)  in  Weat  Gothland ;  at  Klapperud  in  Daloeatlia,  Knlaud. 

Named  üom  ncamKai,  ti/reeetit  origm.     This  name  anledates  straio^te. 
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l.  STDBBLITE.    Stübellt  Brdth.,  B.  H.  Ztg.,  xxiv.  322,  186B. 

[Q  and  botryoidal  massive. 
H.=4— 6.    G.=2-223— 2'263.    Lustre  vilieoas,  'briffiaiit.    Color  yelvet  to  pilchy  black.   Streak 
dark  browo.    rracture  conchoidal,  disljnct.    Brittle.    Analysis  by  Stübel  (1,  c.) : 

Si  äl  Pe  Sd  Cu  Mg  fi  Cl 

26-09        5-3T         10-18        21-S9         lä-25        1-03        lS-85        O'JT  =08-33. 

Oiis. — Oocurs  at  the  island  of  Lipati.    Famed  from  Dr.  Alphonse  Stübel. 

439.  ailXINOITE.  STart  St«natt  (fr.  GÜlinEe)  Hismger,  Afh.,  ÜL  304,  1810.  Giilingit 
Eisrnger,  Min.  Geogr.  Schwed.  (WöMer's),  102,  1836,  Thrauüt  (fr.  Bodenmais) «.  Eiib.,  Pogg., 
SIT.  67,  1828.    Traulit. 

Ämorphous— compact. 

H.=3.  G.=3'045,  Hieinger,  fr.  Gillinge.  Luatre  shining  to  dall ;  snr- 
face  of  fracture  earthy.     Color  black  or  blackieh. 

Ctomp- Var.— 0.  ratio  for  I{+S,Si,ft-,  neaxly,  1:1:1;  wlience(fi',S)'§i'+6iq  (1)  In 
anal.  8,  of  gillmgite,  ß" :  B=2  ;  5 ;  in  4,  ^  :  9-5,  or  nearlj  3  :  4.  (3)  For  anal  1.  of  thiaidite  v 
Koljell  adopta  the  aame  0.  ratio,  I ;  I  :  1,  observiag  that  the  mineral  aöalyzed  oontamed  sömo 
mixed  pyrrboüte.  Analyaoa;  1,  Hisinger  (AfJi.,  iii,  304);  2,  Eammelsborg  (Po),'j'  liiv 
388);  3,  4,  Hoglunä  and  Tamm  ((Efv.  Ak.  Stockh.,  1866,  169,  J.  pr.  Gh.,  c,  123)  5  Hermann 
(.T.  pr.  Gh.,  slvi.  238) ;  6,  Hisinger  (Po^.,  lüi.  B05) ;  1,  v.  Kobell  (1.  e.) : 

Si        Sl        ¥e  fo  Ha  %  Ca         fl 

37-BO    5-6Ü    61-60  Hn  0-77     11-16=9T02  His. 

32-18     30-10  8-63         4-22  6-BO  19-37  =  100  Eamta. 

27-88 31-62  18-29  1-17  6-95  13*92=99-83  Hogjnnd 

29-85     2-96    34-23  11-66  2-69  3-12  0-50  lß-B2=100-53Taram, 

10-74  31-49         7-78  13-OO:=08-Ö2  Heim, 

49-81                  __  __  2000-101-64  Ilis. 

43-42  B-70         19-12=99-52  KobeE 

— YieldB  mudi  water.    B.B.  fuaea  easily  to  a  black,  slag^y,  opaque,  magnetio  globale, 
by  muriatie  awd, 
Obs'— From  Gillinge-Grube, 
from  flpnv^ot,  fragile)  oecui      '  ' 


440,  JOI.LYTB.    Jollyt  v.  Kobell,  Eer.  Ak.  Münebec,  1865,  168. 

Compact,  ämorphous. 

H.=3.  G.  =  2'61.  Lijstre  weak  greasy.  Color  dart  brown ;  in  tliin 
splintera  transparent,  with  green  to  brownish-red  color ;  the  coarse  po-wder 
iß  light  leek-green,  the  fine,  light  grajish-green ;  in  some  positions  tlie 
powder  appears  ochre-yellow.  Fracture  eub conchoidal  and  sphntery.  In 
thia  Bplmtera  ehows  double  refraction. 


Si  35-55        äl  27-77        Fe  10-07        lag  G-66        Ä  18-18=99-83. 

Pyi.,  etc.^In  tho  dloaed  tuba  yields  water.  B.B,  awells  up  and  fuses  with  diEEoulty  on  t 
Bdgea  to  a  black  maas,  whici  is  not  m^jnetio,  or  only  sl^htly  ho;  with  the  Üusea  givea  tbe  n 
Ijone  for  iroo.    Lecomposed  readily  by  muriatie  seid,  lea-ving  gelatinous  ailica. 
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HTIE  Üb   "^ILIbirrs     MAaLrAfiOPHYLLriE 

Ob». — Occnra  at  Bo  ienma  3  □  Bavanfl  w  ü  pynte,  Tivianile,  iolite,  eto.  Resenibles  a  hiain- 
gtrite  in  wtich  the  iroa  s  replaced  hy  alununa.  It  is  distinguished  from  this  iiiiaeral,  aa 
well  as  from  gillmgite,  by  ihe  greon  o  lor  of  ta  powder,  and  by  jielding-  a  residue  before  tho 
blowpipe  whioi  is  bnt  a!  gküy  n  a^netic.    Hamed  a  er  tlie  physioist,  G.  JoUy. 

L.  Sffimanii  obaarves    n  a  letter  to  the  a  ttor  Üiat  thia  speciea  ia  veiy  Bimilar  to  fUilunite. 

441.  Bpiohlokitb  Äamm.  (Pogg.,  Issiii.  437,  1849).  KlrnJuB  or  eolumnar,  betwaen  achiller  spar 
and  ohlorite  in  ita  oharaotera.  H.=a— 25;  G.=2-1S;  color  dull  leek-greon;  atrealt  white  to 
greenish ;  luaWe  greaay ;  in  ihm  coltmma  tranalueent  anl  of  a  bottle-groen  eolor. 

Comp.— 0.  ratio  for  B,  S,  Si,  H=4  :  S  :  9  :  4,  wheüoe,  for  basea,  siliea,  and  water,  if  half  of 
ttie  water  b©  baaie,  9:9:2.    Analysis  (L  c.) : 

§i  40-88     äH0-9S     5Pe  8ia     £"6  8-96     Mg  20'00     Öa  0'68     fi  10-18=100-38. 

B  B.  fuaea  only  in  tMn  flbrea  with  difSeulty.    With  tho  fluzea  reaetion  of  silica  amd  iroa. 

Forma  Toiiia  iiiarock  reaembling  Serpentine  at  Harzburg  Uinedin  allusion  toitsbeingnear 
chlorite  in  charaoters. 

449.  POLyaTDBirB  Breith.  (Handb.,  iL  334,  1841)  From  St  CriBtopli,  at  Breitenbrunc,  in 
Saxony.  Amorphoua;  IL=2— 3;  G.=  3-005— 2' 142,  luatre  dall  oolor  liver-brown;  streak 
lighter,  grayish.  Aocording  to  Plattner,  containa  Si,  Fe  f  e  with  some  '&\,  Mn,  and  29'20  p.  e. 
of  wäter.    In  muriatie  add  decomposed. 

443.  LiLLiTH  Seuss  {Ber.  At.  Wien,  ikt.  650,  1851)  From  Przibram  in  Bohemia,  with  pyrite, 
and  arising,  appsrently,  through  the  agencyofdecomposing  pyrite,  H,=2]  G.=3'0i3.  Barthy, 
lilte  glancouite;  Maot^h-green.  Analysis  afforded  Si  32-48,  5'e,  te  54-95,  B  10-20,  Öa  C  1'9B, 
Fe8ü-63  =  100-22. 

444.  OHLoaiWf-LtKB  MiNEBAL,  &om  the  Äewper  of  Altenburg,  Hanshofer  (J.  jr.  Gh.,  icii.  239). 
Color  dark  leek-grean.  Stated  tobe  B.B.  infusible.  Analyaia  gaye  Si  29-51,  Äl  11-54, 1?e  18'26, 
Je  26-26,  ÖaO-S2,  fi  14-81=99-H0.    0.  ratio  of  baees  and  ailica— 1  :  1,  andofS,K=l:  3. 


445.  PTROSCLEBITB.    Pyrosklerit  v.  EoMl,  J.  pr.  Oh,  ü.  63,  1834. 

Ortliorhonibic,  or  monoelinio  ;  Deecl.  Cleavage :  basal  eminent  or  mi- 
caeeons  ;  in  a  transverse  direction  at  right;  angles  to  the  fonner,  in  tracee. 

H.=3.  G-.=2'74,  V.  Kobell.  Lustrc  of  cleavage  &urface  weak  pearly. 
Color  apple-  to  emerald-green,     Translucent, 


and  the  ttiree  foUowing,  the  0,  r 
on  p.  461. 
Analysis :  t.  Kobell  (L  o.) : 

gi 
1.  Elba,  Fyrosclerite    31-03     1 

The  0.  ratio  from  the  analysis  is  13-48 :  ( 


Obs. — Pyroaderit«  appears  to  differ  ftom  kämmererite  in  eryatallizaü 
tion.     It  may  indude  ii^giie  (p.  496,  7,  8)  and  the  Tak-chhrile  of  TrarersBlla  (p.  500). 
Occura  with  chonicrile,  constitnting  seama  in  Serpentine,  near  Porto  Ferr^o,  Elba. 
Namad  from  irSp,ßre,  and  o-irXjipo!,  kard  (refraMory). 

445A.  VERinonLiTB  T.  H.  Weift  (Am.  J.  Sei.,  tu.  B6,  1824).  Heiagonal,  being  optieally  n  ax  al 
Desc).  Occurs  in  small  foliated  scalea,  diatributed  through  a  stoatitic  baae,  and  hooee  aealy  mia 
sire.  H.  =  l— 2;  G=3-158,  CrosEley;  lustre  somewhat  talc-like;  color  grayiah  somewial 
browniah. 


.nd  ailioa 

may  be  3  :  2, 

atid  the  formulaa  aa  written 

.     «r 
0     1-43 

Fe       Mg 
3-52     31-63 

11-00=8 

8-10. 

r  19-74  :■ 

9-t8,  whenca  20-18  :  ig-l 

■4forthebaaoaand 

3—4  to  a  grayiah  glass. 
acid  with  gelatlniaatio 

,    With  the  fluses  reaots  for 
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Anolysia :  Crosslej  (this  Min.,  Siä  ed,  331,  18S0) : 

gl  35-74     Sl  16-i2     Fe  I0'02     JÖg  21-ii     S  lO-3O=09-92. 

0.  ratio  for  ß,  S,  Si,  S=13'20 : 1-66  ;  1S'16  ;  9;U=7 : 4  :11 :  5,  or  approsinmtelj  4:3:6:3, 
whieh  is  that  of  pyrosderite.  Generel  formula  (!El',  Sl'Si'+2  aq,  as  above.  Thomson  obtained 
Si  4a'ü8,  il  7-28,  äPe  I6'12,  Mg  18-96,  ä  10-28 ;  bat  he  evidenUy  took  Hie  spedmen  in  maaa, 
whilB  Croasley  separated  with  great  care  from  the  base  the  aoaiy  mineral  wMdi  fa  tbe  true  vet- 
miculite.  When  heated  eifoliates  prodigioasly,  the  BCale«  opening  out  into  long,  wonn-like 
tlireada,  maila  up  of  tbe  separate  folia.  Exfoliation  commenceB  at  500°  to  fiOO"  F.,  and  takea  place 
witli  so  much  foree  as  ollen  to  break  the  teat  tub©  in  wbich  tbe  mineral  may  be  confined.  B.B. 
fuses  at  3'5  to  a  grayiah-black  glasa. 

OccuTE  at  Milbury,  noar  Woroester,  Mass.  N'amed  by  Weblj,  as  he  says,  fronv  tbe  Latin  jJer- 
mievluf,  I  breed  worms. 

446.  OHOHIOBXTE.    Chonikrit  v.  Eob.,  J.  pr.  Ob.,  ii.  61, 1834.     Metaxoit  Aiype,  Finsk.  Min., 

Act.  Sei.  Fenn.,  vi  580,  1861,  Holmbe:^,  Veth.  Min.  8t.  Pot.,  1863,  145. 

MaesiTe,  crystallme  gi-anular,  or  compact ;  eometimes  globular,  radiated. 

H.=2'5— 3.  &.=2-91,v.  Kob. ;  2-58— 2-61,  Arppe.  Lustre  weak  eilky, 
to  glimmering  or  duU,  Color  white,  sometimeB  with  yollowiah  or  grayisli 
Spots ;  pale  grecnish-blue. 

Comp.,  Veut. — O.  ratio  fot  !ß,  K,  8i,  Ö=3  ;  2 :  5  :  3.  It  is  a  Urne  pyroaelerite.  Ckonicrile 
ocoura  onlf  massire,  white,  with  G.— 2-31,  aud  has  the  lime  to  the  roagneBia  aa  1  :  2.  MelatMik 
ia  graeniab-biuB  to  nearly  white,  amorphoua  or  erystalline  granulär,  with  6.=r2*58— 2'61,  and 
lime  to  magiieBia  about  1  r  1.  It  contains  more  aüioa,  tbe  oxygeu  ratio  for  bases,  ailics,  and  water 
toeil^  B  ;  6  :  E.     Analysea;  1,  v,  Kobell  (1.  c);  2-4,  Aap  and  Ilällaten  (Koak.  Mia,,  1,  o.)  ; 

Si      Sl      Ce       Hn    Je       Mg       Öa       fi 

1.  Choiäcriie  35-89  11-12   1-46    32-50     12-60    9-00-98-31  KobelL 

2.  ifedMOife,  crysi.       38-69     9-68    i-1      unM.   —    15'28    «nifot  12-07  Asp. 

3.  "  "  37-80    9-78     6-73    2-05     12'33     18-79  12-'!6=lO0-24  Aap. 

4.  "        amerph.    40-63  10-17     6-78    undä.    11-34    16-03  13-88  HäJlaten. 

CRommte  glTOB  the  0.  ratio  for  S,  %  §i,  S=I3-3  :  S:  19-0:  8;  or  for  basea,  silioa,  and  wator, 
20-8  r  19  :  8. 

Mdaaxiäe,  anaL  3,  gives  10-3  :  7-17  :  20-31  :  ll-34=forbasea,  siliea,  and  water,  17-5  ;  20-3  :  11-3. 

Pyr-etc — Yield  much  waWr.  Ohonicrite  fuaos  wiöi  intumoacence  at  3-5—4  to  a  grayisli- 
wbite  glsaa,  and  la  decomposed  by  muriatic  add,  the  siljoa  separating  in  powder.  Metaioite 
acta  much  the  aame. 

Obs. — Chonicrite  forma,  with  pyroselerite,  seams  in  Serpentine,  on  Elba ;  and  metaxoite  is 
found  near  Lupikko  in  Finland,  eome  verats  south  of  Pitkaranta,  with  serpan  tine. 

CfiOnicrili  is  from  xi^rda,  fasion,  and  uprrfe,  tesi  its  fuaibility  diSDiugaishing  it  ö-om  aome  allied 
species.    Melaxcile,  from  its  nearneaa  to  inelaxile. 

447.  JEFPERISTTE.    Tennioulite?  G.  X  Brush,  Am.  J,  Sei-,  II.  Mxi,  369,  1861 ;  Jefferisite 

id.,  ib.,  xli.  248,  1866. 

Orthorhombie  ?  In  broad  crystals  or  crjatalline  plat^.  Cleavago;  basal 
eminent,  affording  easily  very  tliin  folia,  like  mica.  Surface  of  plates  often 
triangularly  marked,  by  the  erossiug  of  lines  at  anglea  of  60°  and  120°. 

II.=l-5.  G.=2'S0.  Lustre  pearly  on  cleavage  snrface.  Color  dark 
yellowish-brown  and  brownish-yellow ;  ligbt  yellow  by  transmitted  ligbt. 
Transparent  only  in  very  fcbin  folia,  Flexible,  almost  brittle.  Optieally 
biaxial,  D^cl. 

Comp.— 0.  ratio  for  fe,  H,§i,B=2:  8:5;  3i{inaie  aoalysis,  3);  whence  {|  il=  +  ^B)' SL'+ 
S  S.    Dififets  from  pjrosolerite  in  the  larger  proportioa  of  seaquioxjds.    Analysia ;  Brush  (L  c.) ; 

gi         äl         Fe       fs       %       Oa     iJa     fi        11. 
Westchester         37-10    17-67     10  54    1-26     19-65    0-58     tr.    0-43     13-70=100-87  Erush. 
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The  exact  0.  ratio  ia  8-30 :  11-36  ;  ISTS  :  1223,  giTing  for  bases  and  silica  19-56 ,-  IS-ia. 

Pyr.,  etc. — Wlien  heated  to  800"  C,  eifoiiatea  Tery  remarkablr  (like  vermioulite) ;  B.B.  in 
forceps  after  exfoliatioc  becomes  pearly-whlte  and  opaque,  and  ultimately  ftasea  to  a  dark  gray 
Biflsa.    Witli  tlie  flases  rsactiona  for  eilica  and  iroa,    Deoompoäed.liy  muriaüc  acid. 

O'bs.^Oconrs  in  veina  in  aerpentina  at  Weatehestsr,  Pa.  Platea  often  sevetal  inehea  aorosa. 
iraiüed  aller  W.  W.  Jefferis  of  Weatoliester,  Pa. 

A  foliated  miiieral  Bimilsrly  esfoliflüng  oocurs  coarse-granular  maSBlTO,  accordiug  to  E.  Pum- 
pclly,  in  Japan,  in  tlie  monntaius  of  Ihe  peninsula  of  Kadzusa,  S.B.  of  Tedo. 

A  mineral  from  tlie  Vosgea,  referred  to  pyroaclerite  by  Delesae  (Ann.  d.  Min.,  IV.  xi.  15S,  1851), 
approabhea  moce  nearly  the  jefferiat«  in  ita  oxygun  ratio,  altliough  containing  less  oxyd  of  iron 
as  a  aubstituW  for  alnmina.  It  has  tlxe  followiüg  charaotera:  oleavage  aa  in  pyroaclerita,  perfeot 
iuonediraeöoQ,  andleBSHoinatransvarae;  atructure  a  little  lamellar ;  soft;  &.=2'632;  lustre 
greaay  or  waiy;  eolor  grayiali,  bluiali,  and  emerald^igreen.  Oomposifäon,  aooording  to  Delease,  Si 
38-S9,  Sl  26-54,  Sr  h-.,  Fe  0-SS,  Mn  ir..  Mg  ['2aa6],  Ca  0-S7,  Ä  11-61.  0.  ratio  for  fi,  S,  Si, 
fl=S  ;  8  :  ö  :  2^.  As  tJie  magnesia  was  not  direcUy  liel^nnined,  the  roaulta  are  doubtfoL  It 
'  '      *  lt.  Philippe,  cear  Samto  Mane  aui  M  nes. 


448.  PENNINITB.  CMorite  pt.  Hydrotale  (=Waa9erglinimer  of  Morin)  ifeto-,  Min.,  18BB. 
Pennine  J.  Fröbd  &  E.  Schweim;  Pogg.,  L  623,  1 B40  Eammerente  Nordenak.,  Aot  Soo.  Sd, 
Fen^  L  4BB,  1S4S,  and  Araberät.  1843,  193.  Ehodochrom  Meiler  Rose,  Heise  n.  d.  Ural,  ü 
1B42,  and  Pogg.,  lix.  IB43.  Tabergit  pt.  SiAewtsr  P^^g  1^»  **''  1^*''-  Ohromohlorit  Sen»., 
J.  pr.  Gh.,  liÜ.  21,  1851.   Bhodophyllite  Gsalli.,  Prot  Ae  bu  Phihd    1852,  118,  121.   Pennmite 


Ebomtohedral.  _ßA.ff=65'' 36',  Oaä=103°  55';  «=3-4951.  Observed 
planes :  0,i\  rhomboliedral, -j^i-,  ■§■, 
■jij,  E,  ^  {r),  f  (m),  occumng  often 
as  pyramida,  f.  416.  O  A  A=128° 
SV;  O.A  1=131°  4T';  Ä  A  f = 
162°  8' ;  Ö  A  I  (r)=95°  ,40'  (95° 
16'  oba.)  \  0  hl  H=94°  3'  (obs. 
94°  0');  EKu,  ijitwm,=153°10'. 
Oleavage :  baeal,  highly  perfect. 
Crystafe  otten  tabular,  and  in  crest- 
ed  groups.  Also  massive,  consist- 
ing  of  an  aggregation  of  scales  ; 
also  compact  cryptocry stalline. 

H.=2— 2'5  ;  3,  at  times,  on 
edgea.  G.=2-6-3-85;  2-673,Äla. 
Luetre  of  eleavage  siirfaee  pearly ; 
of  lateral  platea  vitreous,  and  aome- 
timea  brilliant.  Color  green,  apple- 
green,  grasa-green,  grayisb-green,  ,^        p^ 

olive-green;   also  reddish,   violet, 

rose-red,  pink,  grayish-red ;  oecasionally  yellowisb  and  eilver-wbite ;  violet 
ci-ystals,  and  sometimes  tbe  green,  hyaeinth-red  by  transmitted  ligbt  along 
the  vertieal  axia.  Transparent  to  eubtranslueent.  Lamin^  flexible,  not 
elastic.  Double  refraction  feeble ;  axis  either  negative  or  positive,  and 
sometimes  positive  and  negative  in  differenfc  laminfe  of  the  same  plate  or 


Xämmererite,  Urals. 


Var. — I.  Peaminite.    As  first  named,  it  included  a  green  ciystalliaed  chlorite  ftom  the  Pennine 
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a  negatire  opücal  ssls ;  Bome  crjstals  of  Zermatt,  und  tliose  of  Ala,  s,  positire ;  nnd  some  platea 
ttom  Zenuatt  consist  of  poflftive  and  negatdve  lamin^  nmCed;  Descl. 

2.  Ihbergile,  from  Tabei^,  Wermland  (Bhie  talc  of  "Werner,  and  callod  siso  mica-ddorite),  is  a 
bluist-green  or  green  chlorile.  Äccording  to  DeBcloizeani's  optiual  observations,  it  is  in  pari  mit- 
axial,  Witt  tlie  ams  poaitivQ  like  tme  peimiaii«.  But  in  otier  caaes  imiaiial  and  biaxial  platea 
are  combinad,  and  negative  aud  positive  also ;  and  the  axial  divergence  of  the  biaaial  plates  varies 
&om  1°  to  33°,  indicatjug  a  miiture  of  penninite  and  anothec  chlorlte,  either  pyrosolerite  or 
ripidolito. 

Orystals  of  Texas  have  the  double  refiaction  positive  though  feeble  (Desol.,  Ooobe) ;  ttiey  are 
oflen  miied  witli  ripidolite,  and  sometimes  a  crjetal  ia  travei'sed  by  a  band  of  ripidolite,  whose 
oplic-aiial  angia  is  60°  to  70°  (Cesol.). 

3.  Zommerenfe.  The  original  speidmen  was  a  redflish-violet  micaceous  mineral  from  L.  Itlcol  in 
Bissersk,  in  Perm,  BuaHia,  partly  in  B-aided  priams.  It  was  named  afler  Kämmerer  of  Eussia. 
ÄAodopftjMeofGeiith,  and  cftrcra-iAiwiteof  Herrn,  (anal.  12),  are  liie  aame,  from  Teias,  Pa. ;  G.= 
2-6n— 2-63.  Ehadochrome  ii  a  compact  or  soaly-gtanular  variety,  or^naUy  from  L.  Itknl,  Siberia, 
having  a  splintery  fracture,  with  G.=2-66— 3'67.  Coloc  deep  green;  but  eiolet^  rose-  or  peach. 
blossora-red  in  thin  splinters,  wlionce  the  name. 

4.  LoganUe  of  Hirnt  {=I'äeitdi>phiie  of  Kenngott)  is  near  penninite  in  eompoaition.  A  notice 
of  It^anite,  iroiu  Calumet  Falls,  Oanada,  ia  ^ven  under  Ältered  Horniiende  (p.  243),  aa  it  haa  tbe 
form,  ai^lea,  acd  cleaT^e  of  that  spedes  ;  and  also  of  an  allied  material  under  Alternd  Fyroxene 
(p.  221).    It  Iias  G-.  =  2-60— 2-64;  color  clove-brown  to  oiocolate-brown  |  lustre  dull. 

Fseudophiie  of  Kenogott  (Ber.  Ak.  Wien,  xri.  1855)  haa  täie  eompoaition  of  loganite,  but  ia 
compact  maaaiTB,  withont  cleavage,  aod  resemljlea  aerpenüne  (whence  the  name,  from  toiSM, 
fälse,  and  opftite  or  aerpentine);  H.=2-5;  Q.=2-15— 2'17;  lufltre  weak;  coior  grayish-green, 
olive^reen,  pistachio-greeo ;  feel  onotuous.  It  fonos  the  gangue  of  enstalito  {lifg"§i)  at  Zdjar  in 
Aloysthal,  Moravia.  In  the  oeonrrence  of  a  massive  form,  pemiinita  is  thus  like  tele,  pyrophyl- 
Itte,  and  other  related  spedea. 

Deaoloizeaui  fouud  (Min.,436)  ÄAÄ^65°  28'  in  penuimle,  and  OAÄ=10S"45';  and  Ihe 
latter  in  the  Texas  kiämmererite.  Ute  above  ai^Iea,  andfigs.  414, 415,  are  from  Cooke's  paper  on 
tbeliitter(Am.  J.  Sei.,  Hxtiv.  201),andf.  416iafromKokscharof(Verh.  Min.GeB.8t.Pet,  1851). 

Oomp.^3.  ratio  for  baaes  aod  silica  4  :  3,  eorresponding  to  8  (filg',  5l),  9  Si,  12  ä,  but  vary- 
ing  from  4  :  3  to  S  :  4.  Esact  deductions  from  the  analyaes  cannot  be  made  iintil  the  State  Ol 
osydation  of  the  iron  in  aU  easea  ia  aacertained;  aod,  further,  nntil  it  is  also  proved  that  iJiera 
niay  not  be  a  crystalline  nüiture  such  aa  ia  menüoced  aboTc  under  taber^te.  The  mineral  often 
contiüua  mieroscopie  grains  of  magnetite,  and  tliese  are  aupposed  bj  Kenngott  to  oooaaion  some 
of  the  disorepandes  in  the  analyaes. 

Analysea :  (1)  Feminile.    1,  Schweizer  (Pogg.,  L  52B) ;  2,  3,  Marignao  (Ann.  Ch.  Phya.,  III.  i. 


9,  Hermann  (J,  pr.  Gh.,  liü.  J);  10,  T.  H.  Garrett  (Am.  J.  Sei,,  II.  iv.  332);  11, 
Genth  (Pröo.  Ao.  Sd.  Philad.,  1852,  121);  12,  Hermann  (L  c);  13,  14,  Smith  &  Brnsh  (Am.  J. 
Sei.,  n.  xvi.  47);  '15,  16,  Pearse  (Am.  J.  Sei.,  H,  siitÜ.  222);  17,  Herroanu  (L  a).  (3)  Massive. 
18,  y.  Hauer  (Ber.  Ak.  Wien,  ivi.  1865);  19,  T.  S.  Hunt  (Hep,  G.  Can,,  1863,  481): 


Zermatti  Pennimle'iS'0'7 

"  ■'        SE-36     13' 

■'  '■        83-40     13- 


Ural,  j 
1.  Itkgl, 
Teiaa,  Pa. 


31'83  15' 
S8'2B  1( 
33-30     10- 


1-00  Pel-E 
4-S9  fe3-: 
3-60    Fe  3-6 


5-93     34-21     i2-80=99'14  Ifar^nac 

673     3457     12-l4  =  100  Mar^nac. 

1-20     35-18     13-18=9951  Merz. 

8-83    34-95     13-40=100-46  MaoDonnelL 

e-13     33-71      12-62=100  Marignac. 

5-81    34-02    13-38=100-87  Eammelabei^. 

Ca  1-5=99-70  HartwaL 

=100-33  Hennann. 

Ca  4-11,  Si  0-67=98-92  Garr. 

Li,  Sa  0-28,  £  0-1  Genth. 

Sl0-2fi=100-12  Hermann. 

i,  Sa  0-85=99-61  Sm.  ft  Br. 

&,  Sa  0-35=99-75  Sa.  &  Br. 

Oa  1-21,  Si  0-22=100-44  P. 

Ca  0-83,  Si  0-45=99  08  P. 
=99-94  Hermann. 


12-96,  t 
12-76,  S 
12-64,  i 
13-25,  F 
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In  anal.  15,  G,=2-6S;  18,  G.=2-ZS3\  20,  G.=a-35ö. 

Thb^gile  afforded  Sracberg  (Ak.  H.  Sf<Hiholni,  155,  1839):  Si  36-76,  äl  13-03,  fe  6-34,  Sin 
1-B4,  Mg  29-27,  K  2-01,  Mg  P  M,  fi  11-16=100-38.  G.  W.  C,  Tuclia  obtained  for  itB  compositlon 
(Jahrb.  Min.  1867,  8S2)  Si  32-96,  Äl  13-08,  fe  1372,  litn  007,  lilg  26-83,  Ca  0-95,  B  11-34,  K 
0-33,  Na  1-25,  F  0-97  =  100-49;  giTing  the  0.  ratio  for  E,  fi,  Si,  S=7  :  8:9:6,  whUe  tla  analy- 
Bis  of  Svanbecg  gi7ea  6  ;  3  :  9  :  6 ;  both  of  whieh  are  near  that  ofjii/nMcfertfc.  G.=:2-S13.  Dee- 
doizeaui  retecs  a  part  of  tabergite  to  ripidolite  (see  below). 

Pyr.,  etc. — la  tbe  cloaed  tube  yielda  water.  B.B.  ezfoüates  somawliat  and  is  difflculü;  fnsible. 
With,  the  fluxes  all  varieties  gire  reactioos  ibr  iron,  and  many  rarietles  reaet  for  clironiium. 
Partially  daeomposed  by  mariatic  and  completely  by  Bulphuric  acid. 

Obs- — Occura  witb  eeipenline  in  the  region  of  ZermatC,  Talais,  near  Mt  Bosa,  eapeoially  in  tbe 
moraines  of  the  Findelea  glader ;  crpitals  from  Zermatt  are  someUmss  2  in,  long  and  l-J  in.  thick ; 
also  at  tUe  foot  of  the  Simplon ;  at  A!a,  Piedmont^  with  clinoeMore ;  at  Sohwaizenstein  in  the 
Tyrol;  at  Taberg  in  Wermland  ;  at  Saaniin,  greenish  and  foliated,  called  steaiile  of  Saixram. 

Kammererite  is  found  at  the  localitles  already  mrintioned ;  also  noar  Miask  in  the  Urals ;  at 
Haroldswiok  in  UnEt,  Shetland  Isles.  Abuadaat  at  Teias,  Lancaster  Co..  Fa.,  along  with  clino- 
chlore,  aome  crystaU  being  irabadded  in  cUnoahloro,  or  the  reverse, 

TIiB  unioQ  of  kämnwii-otita  acd  penniiiite  is  made  by  Dascloizeaur,  and  is  sustained  by  Ms 
optical  eraminatiocs,  aa  weh  aa  by  chemical  coniposltion. 

IS..,  IV.  xü.  195,  1847,  and  xvi.  520, 


Analyees :  Delesse  (L  o): 

§i  Äl  Pe  te  Mg  Öa  S 

■64  4-07         19-14         0-46         11-55=99-30. 

l-n         15-12        15-32        0-4Ö        12-57=99-33. 

AnaL  1  atfords  tba  0.  raüo  for  %  R,  Si,  Ö=87.r  ]2-5  ;  16-5  :  10-27 ;  aad anal.  3,  11-87  r  10-9S 
:  15-70:  11-18.  The  former  givea  for  the  0.  ratio  of  bases  and  silica  1 :  1-29,  and  the  latter  1:  1-45; 
the  mean  of  wMch  is  ebout  3 : 4. 

In  a  matfass  yielda  water  and  beiwmes  brown.  B.B,  fuaeawith  diffioulfyon  the  edgea.  Eaaüy 
goluble  in  adds,  affording  a  deposit  of  siljca. 

Ocours  eoating  or  Alling  the  cayltieB  of  amygdaloid,  or  amygdaloidal  porphyry,  at  Oberstein, 
Zwickau,  La  Grfive  noar  Mielen, 

Named  after  Delesse,  of  Paris, 

450.  RIPIDOUTE.  Ohlorite  pt.  early  aaüiors  (for  Syn,,  see  p,  601),  Heiagonal  Chlorite  pt. 
ßipidolith  (fr.  Achmatovak,  Schwarzen  stein)  v.  Kob.,  J.  pr.  Gh.,  svi.  1839.  ?Tabei^tpt, 
Olinoohlore  (ft,  Westohester)  TP?  P.  Blohe,  Am.  J.  Sei,,  IL  xii.  339,  1851.  Elinoohlor  Germ. 
Kotschubeit  (fr.  S.  Ural)  Koksiäiamf,  Bull  Aa  St.  Pet.,  v.  369,  18S1. 

JMonoclinic.  0=^62"  6r=0  Ai4, 1 A  I=i25°  37',  0  A  4-1=108°  14'; 
ß  :  5 :  c=l-47756  : 1 : 1-73195.  Observed  planes :  0 ;  vertica!,  I,  i-i,  i\  i-h ; 
clinodomes,  3-*,  4-* ;  hemidomee,  f-*,  1-»,  ^4,  44,  -4-i ;  hemioetahedral,  |, 
f ,  1,  -2,  -6  ;  |-ä,  2-ä,  -^-ä,  Kokecharof. 


I.  Mielen 

31-01 

15-47          1 

2.  Oberstein 

29-08 

42-00 

3.  Zwickan 

29-45 

18-25 

0  A  7=113''  57' 

0A|,aiij.,=118'' 

32'      IM 

S=150°  10' 

ö  A  1,  adi.,=102  r 

ÖAfä=116  45 
0  A  a=90 

44  A4 

i,  ov.  a,=143 

OA-4-i=125  1 

*-l  A* 

ä=147  li 

0  A  l-i,  baek,^103  55 

1  A  1=121  28 

ä-ä  A* 

ä=114  3 

0  A  l-i=93  18 

Ja  1=143  57 

Oa» 

i=104  23 

Cleavage :    0  eminent ;   erystala  often  tabulai-,  also   oblong ;   frequently 
rhombobedral  in  aspect,  as  in  f.  424,  the  plane  anglea  of  l£e  base  60°  or 
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120°.  Twins  :  composition-face  f ,  making  stellate  groupa,  as  in  f.  420, 
421,  verj  common ;  0  A  ^=89°  43'  to  90°,  and  these  twins  therefore  having 
emall  or  no  reentering  angles  on  tbe  face  of  eleavage.  Ciystale  often  grouped 
in  rosettca.     Massive  coarae  scaly  gi'anular  to  fme  granulär  and  earthy. 


H-3— 2-5.  G.=2-65-2-78;  2-774,  fr.  Achmatovsb,  G.  Eose;  2-672, 
ib.,  Marignac ;  2-603,  ib.,  Hermann;  2-673,  fr.  Ala,  Marignac ;  2-714,  fr. 
Texas,  Blake;  2-71,  fr.  Willimantic,  Burton.  Lustre  of  cleaTage-faee 
somewbat  pearly.  Color  deep  grass-green  to  olive^een;  also  rose-red. 
Often  stronglj  diciiroic,  being  sometimes  browniab  or  byacinth-red  trans- 
verse  to  the  rertical  axis,  by  transmitted  Hght,  when  green  in  the  direction 
of  tbe  axis ;  at  other  times  green  in  both  directions.  Streak  greenish-wMte 
to  nncolored.  Transparent  to  translucenfc.  Flexible  and  Bomewhat  elastic. 
Optioaxial  divergence  10"  to  86°  ;  bisectrix  acute  positive,  inciined  13°  to 
16°  to  the  normal  to  0 ;  plane  in  a  direction  eitner  parallel  {f  422),  or 
at  right  angles  (f.  423)  to  two  sides  of  tbe  hexagonal  base,  tbe  lines  in  f. 
422,  423,  and  the  lining  in  f.  420,  421  (of  the  twins),  abowing  the  two 
directions. 

Var. — 1.  Ordiaary;  green  ripidolite,  pasaiog  into  Wuiah-green  and  bluish  (taber^te) ;  (a)  foli- 
fttod ;  (6)  massive,  2.  Kotech'ibeile ;  roae-recL  3.  Exfoliaiing,  much.  like  vermiculite.  DeBcIoizeaui 
fouad  the  optio-ailal  angle  in  tiie  mineral  from  Texas  15°— 60°  (a  oiystal  having  a  hesagonal  nu- 
cleua  of  kammererite) ;  others  fcom  Pennsjlyaiiia  70° —  86° ;  from  AchmatoTskandArendBl,  Nor- 
way,  40°-42°;  fr.  Zematt,  46°;  fr.  ZiUerthal,  4S°-50° ;  fr.  Pfunders,  46°-54°i  fr.  9t. Gothard, 
2B*;  fr.  Cavalaire,  Dept.  ofVar,  26°,  44",  72°;  fr.  Putsch,  Tjrol,  15°-38°:  fr.  Als,  15°-43°;  fr. 
TraTetsella,  15^—24°;  fr.  Taliet^  (tabergite),  bluish  to  green,  lü°  — 33°,  Ina  Pennsylvania plate 
he  foimd  63°  at  20°  to  100°  C. ;  69°  at  150°  C. ;  72°  at  130°  0. ;  731-°  at  190°  0. ;  15°  at  2Ü5°  C 
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Cooke  foiind  tha  äugle  for  plates  fr,  Texas  ST'— 84°,  witli  the  iEdination  of  the  fciseotrix  I3i°  to 
154°. 

Comp.— 0.  ratio  for  fi,  K,  gl,  iL-^  :S  :fl:4;  ««rreapondmgtoSMg,  Äl,S8i,4fl-3mca32-S, 
alumina  18*6,  magneaia  SS'O,  water  12-9=10l),  Analyaoa:  1,  2,  "W.  J.  Oraw  (Am.  J.  SoL,  H.  liii. 
223);  3,  V.  Kobell  (Gel.  Ana.  Münohen,  Ap.  10,  1854);  4,  Varrontrapp  (Pogg.,  slvÜi.  185);  5-7, 
V.  KolDoU  (J.  pr.  Gh.,  ivi  470) ;  B,  Brüel  (Pogg.,  ilvlii.) ;  9,  Doleaae  (Ann.  Oh.  Phys.,  III.  ix. 
a9G) ;  10,  11,  Maiignae  (Ann.  Oh.  Phya.,  IIL  x.  430) ;  12,  Hermann  (J.  pr,  Gh.,  xL  13) ;  13,  B.  S, 
Burton  (priv.  contrib.) : 


434— Natural 


ehester  Co.,  Pa. 

31-34 
31'78 

17-47 

33 '49 

15-37 

30-38 

31-25 

1872 

31-14 

17-14 

32-68 

14-67 

Zilletthal 

31-41 

16-67 

S2-1 

18-fi 

30-01 

19-)1 

30-37 

19-89 

white 

30-80 

17-27 

Wmimantic,  Ct. 

31-86 

15-BO 

33-64  ia-60=100-13  Cra-w. 

4-25  32-94  11-60=100-40  Kobett 

4-37  33-97  12-e3=93-3i  Varrentmppj. 

5-LO  32  08  12-63=99-73  EobelL 

3-85  34-40  12-20,  insoL  0-e5  =  100;ll  Kbb. 

537  38-11  13-10,  iuBol.  1-02=99-73;  Eoballi 

5-97  32-66  13-42  = 
:1 

33-15  12-52=99-80  Marignaov. 

33-13  12-54= 100-36.  Marignac. 

37-07  12-30=98-82  Hermann. 

34-30  13-73,  Öal-30=99-76  Burton; 

Ramnielaberg  fcmoi  4-56  Je  in  the  mineral  from  Aehmatovslc.    In  anal  9,  G-.=2-ei5 ;  10,  G.= 
3-673 ;  II,  G.=2-672 ;  12,  G.=2-60S.    Paarse  found  tha  green  ohlorite  of  Te^aa  to  contaiU:(AiQ 
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J.  Bd.,  II.  sisvii.  222)  §i  28-62,  '&\  18*37,  Sr  1-97,  Si  0-37,  Je  3-73,  flg  32-13,  Ca  1-46,  S  14-03 
=100-60;  and  on  tho  grouod  of  the  low  siiiea  makes  it  a  new  species,  and  names  it  grasUie,  from 
■yfaeTis,  gross.     The  mineral  was  probablj  the  true  ripidolife  of  Texas,  perhapa  impure. 

Pyr.,  etc. — Tields  water.  B.B,  in  Üih  platimim  forceps  whiiens  aad  fuBes  with  difficully  ob 
the  edges  to  a  grayish-black  glass.  With  borai,  a  cloar  glasa  oolored  by  Iron,  and  sometimea 
ohrominm.  In  aulphuric  aold  wholly  decomposed.  The  Tariety  from  Willimantio,  Ct.,  oxfollates  iu 
womi-like  fonns,  like  renaiculite. 

ObSi^ — Oocura  in  counaetion  with  chloritio  aad  taloose  rocka  or  BohiBt,  and  Serpentine.  Found 
at  Aehmatorak  and  otiBr  foreign  localitioa  mentiooed  above  ;  red  (koisckubeiii!)  in  the  diattiet  of 
tFfaleisk,  Southern  Ural ;  at  Ala,  Piedmont,  with  prochlorite ;  at  Zermact,  with  btomn  garnet ;  at 
Markt  Leugast  in  BaTaria. ;  Maiienbei^,  Saxony, 

In  the  TJ.  Btatea,  in  targe  orystala  and  platea  at  Westcheater,  in  serpenüne,  and  Unionville, 
Fa.  (f,  424);  at  Tesaa,  with  chromite,  and  intimatclj'  asBodäted,  and  eometimoa  compounded, 
with  red  and  green  penninil«. 

On  eryat.  aee  Kokscharof,  Min.  EubbI,  ii.  1  (abatraot  in  Am.  J.  Sei.,  II,  six,  Ite);  Descloi- 
zeani.  Min.,  L  412;  Hesaecberg,  Min.  Hot.,  No,  vü  28;  J.  P.  Cooke,  Am.  J.  Sei.,  II.  sliv.  203, 
ftom  whom  ßgs.  420-423  are  taken. 

SameAr^idoUlefiom  p^irif,  afam,  in  allusion  to  a  common  mode  of  grouping  of  the  crystala; 
and  cHnodilore,  ftom  the  inolined  monodinic  form  of  crystalliBation  asoertained  by  Blake'a  optical 
inveatigation.  It  haa  ainoe  been  found,  and  flrst  through  eiammations  by  Kokaoharof,  tbat  tJie 
chlorite  of  Aohcnatorak,  and  also  that  of  SohwarzeaBtein  and  Ala,  tha  three  upoo  wMch  von 
Xobell  baaed  his  descriptiou  of  ripidolile,  are  also  frutiMcliittc,  and  identical  with  dinochlore. 
Ri^näolüe  h»s  aevertheleaa  been,  to  aome  eitent,  set  aside  for  dmochlore,  because  of  the  confuaion 
in  the  sdence  connected  with  that  name  (aee  p.  602) ;  Vint  the  latter  name  is  very  ohjectionable, 
since  there  ta  now  a  seeoad  monoclioic  chlorite  tnown  (p.  Ö04),  Ehe  former  name  ia  a  rogiater  of 
von  Kobell'a  itapoxtant  ohemical  discoyery  that  the  old  elüorite  included  two  diatinct  speraea 
(p.  B02),  and  onglit  to  be  retatQed. 

Talo-Chlobitb  Of  Tbatbesclla.  occurs  in  large  hexagonal  platea  regulaily  grouped,  and 
preaents,  according  to  Deacloizeaux,  the  optical  cliaracteia  of  dinochlore.  The  platea  aro  twina, 
consiating  of  aix  triangulär  aectiona ;  at  oentre  they  are  tranaluoent  and  hlackiEh-greon,  and  haye 
a  nsjafee  hlaeetrii,  and  esteriqrly  olear  green  and  transparent,  with  &pmäm  biaectrii.  Marig- 
tiao  regsrda  it  aa  between  lalo  and  chlorite.    He  obtained  (Ann.  Oh.  Phya.,  III.  sIt.  60,  1845)  ■ 

§i  Äl  f-e  Slg  S 

1,  38-45  11-75  12-82  28-lB  8-49=99-70. 

2,  39-81  12-56  ll'lO  28-41  1-19=39'61. 

3,  41-34  11-42  lO'OS  29-67  7-eä=100-ia 

Corresponda  nearly  with  the  O.  ratio  8  ;  1 :  4 ;  3,  and  therefore  the  general  formula  (lt°,  S)' 
Si'+aq,  or  that  of  pyrosderite.  Bnt  it  is  posaibly  ripidolite  impure  fi-om  mistare  wiüi  talc, 
whioh  yiew  would  account  for  the  high  pereentage  of  ailica.  Occura  at  Trayersalla,  Piedmontj 
with  magnetite  and  ripidolite. 

At  Traversella  there  is  still  another  lak-cMorite,  aoft  and  of  a  silvery-white  luatre,  having  a 
Single  oplieat  axis,  or  two  very  aUghBy  divei^ent ;  the  heia^onal  platea  are  opaque  at  centre  and 
transparent  toward  the  bordera.  It  affords  mudi  wator  in  a  matraaa,  and  fnaea  with  difficulLy 
on  the  edgea  t«  a  white  enameL 


451.  LEUOHTENBBRGITE.    Lonchtenhergit  Komonea,   Terh.   Min.   SL  Pet.,  1842,   64. 
Chlorite  blanche  de  Maule'on  Delesse,  Ann.  Ch.  Pliya.,  III.  ix.  396,  1843. 

Hexagonal.     In  hexagonal  plates  or  erystals.    Cleavage :  basal  eminent. 

I-L=2-5.  G.=2-61— 2-71;  2-61-2-64,  v.  Leuchtenberg ;  2-6i-2-65, 
Kokacbarof.  Liistre  of  cleavage  eurface  pearly.  ColorlesB,  white,  yellow- 
ish-white,  greeniab-wbite ;  often  opaque  extemally  (from  alteration)  and 
-colorless  within.  Translacent  in  tliin  laminte  when  unaltered.  Thin 
laminse  flexible,  very  slightly  elastic.     Optically  unaxial ;  Haid.,  Descl. 

Comp.— O.  ratio  for  ß,  B,  Si,  0=4^:8  :5:  31;  (§l&g'+^Äl)8i+I|Ö=Silica30-4,alum!na 
20-9,  magneaia  36-5,  water  12-2=100.  It  ia  a  proehlorite  with  the  protosyd  base  almoat  wholly 
rmagneaia.  Analyaea:  1,  Hermann  (J.  pr.  Ch.,  xL  13);  2,  v.  Leuchtenboi^  (Bull.  Ac.  St.  Fet.,  ix. 
il88);  8,  DeleaBe(L  c): 
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1,  Slatoust  32-35     18-00      4-37     32-29 12-S0=99-61  Hermann. 

3.          "                  (1)30-46     19-74S'b1-99     34-5a     0-11     1-^-14=99-56  Leuohtenbei^ 
3.  Maulton  32-1       18-5        0-6      36*7       12-1  =  100  DelesSB. 

Ton.  Leuchtenberg'a  analysia  waa  mada  on  unaltered  material,  separated  witli  great  care,  eveu 
microacopie,  ftom  impurities.  It  givea  tha  0.  ratio  for  B,  B,  8i,  Jt=:l3'83  ;  9-S5 :  16-24;  11-32 ; 
and  Henaami'a,  12-92;  10-69:  11-26:  11-11.  Tte  "wliite  chlorite"  of  Manlfon  appearstoba 
identieal  witii  lenohtoober^te. 

Pyr.,  etc. — In  the  dosed  täte  yielda  water.  B.B.  eifoliatea  aud  fusea  with  difficnlty  on  the 
thin  edgcH,  beooming  wMte  ajid  opaque. 

Obs. — Fouüd  in  tlio  Schisobirask  Mts.,  noat  Slatoust,  partlj  in  lai^e  crystals,  and  partlj  quita 
small,  imbedded  in  steatite.  The  orjstals  are  mostlf  opaque  and  altered  exteinallj,  and  contain 
in  tias  outer  part  from  9*30  to  1Ö-T5  p.  o,  of  water.  The  min«ral  coutainB  minute  gameta  and 
some  other  cryatals  aa  impurities. 

Named  alter  Duka  N.  v.  Leuohtenberg. 

462.  PROOHLOBITE.  Mica  pt.,  Telgaten  pt.?,  Lapis  eolubrinus  lamelloaus  (fr.  Salberg), 
Wal!.,  Min.,  130,  1741.  Talgsten  pt-,  Speokaten  pt.,  (fronst,  Min.,  89,  1758.  Chlorit  pt.  (fc.  St. 
Gotiard,  Tolfa,  Altenbei^)  Wem.,  Bergm.  J.,  L  378  and  S91,  1189.  Blättriger  Ohlorit  (fr.  St. 
Gothard)  Wsm.,  1800,  Ludwig  Min,  i.  118,  1303.  Chlorite  v.  Kobdi,  J.  pr.  Gh.,  ivi.  1839. 
Hesagonal  Chlorite.  Eipidolite  G.  Sose,  and  this  Min.,  lad  edit  Lophoit,  Ogkoit,  Breilh., 
Handb,,  L  381,  383,  1841.  Helminthe  G.  0.  Volger,  Entw.  Min.,  U2,  1854.  Grengesite  (fr. 
Dalarne)  Sismger,  Suekow's  Erz.  n.  Gesteinlager  achwed.  Geb.,  60,  1831=8trahlige  Grüneia- 
enerde  v,  Dalarne.    Prochloiite  2tano,  Am.  J.  Sgl,  II.  zliv.  258,  1861. 

Hexagonal?     Cleavage:  basal,  eminent,     Crystale  often  implanted  by 
their  sides,  and  in  divergent  gronps,  fan-ebaped,  or 
spheroidal.    Also  in  large  folia.    Massive  granulär.  _f^* 

H.=l~2.  G.  =  2-78— 2-96.  Traneiueent  to 
opaque ;  ti-ansparent  only  in  veiy  thin  folia.  Lub- 
tre  of  cleavage  surface  feeblj  pearly.  Oolorgreen, 
grasa-green,  olive-green,  blackish-green ;  across  the 
axis  by  transmitted  ligbt  sometimes  red.  Streak 
nncolored  or  greenieh.  Laminte  flexible,  not  elas- 
tie.  Double  refraction  very  weak ;  one  optieal 
negative  axia  (Daupbiny) ;  or  two  very  slightly  diverging,  apparently  nor- 
mal to  plane  of  eleavage. 

Comp 0.  ratio  for  S,  S,  Si,  S=12  ;  9  :  14  :  9Ji  for  bBaaa  and  ailioa  3:2;  (|(Mg,  i'e)'+ 

?Äl)Si+J]'I=,  if  i/Lg  :  te=l  :  1,  Klica  26-8,  alnmina  19-7,  protosyd  of  iron  21-5,  magaosia 
15-3,  water  10-1=300.  Analyses :  1,  Varrentrapp;  2,  Hammelaberg  (Min.  Oh.,  538);  3,  4,  v, 
Kobell  (J.  pr.  Ch.,  xvi.) ;  5,  Tsoharmak  (Ber.  Ak.  Wien,  liii.  26) ;  6,  v.  EoboU  (1.  c) ;  1,  8,  Marignao 
(Ann.  Oh.  Phys.,  HL  liy.  59) ;  8,  Hermann ;  10,  J.  L  Smith  (Am.  J.  Sei.,  IL  li.  65) ;  11,  GanÜi 
(Am.  J.  Sd,  IL  iiviil  250] ;  12,  Hiainger  (Suokow,  Bra.  u.  Gesielnlagerschwed.  Geb.,  1831,  60); 
13,  Brdraann  (Erdraann's Larobofc,  1S53,  3l3): 


si       Sl 

S'e 

fln     Üg       fl 

SL  Gothard 

25-36  18-ßB 

28-19 

n-09     8-96=98-70  Tarrentrapp. 

25-13  22-26 

23-11  P 

Zillertliai 

26-51  21-81 

15-00 

22-83  12-00=B8-15  KobalL 

27-32  20-69 

15-23 

0-47  24-89  1200  =  1.00-80Kobeii. 

36-3     19-8 

16-1 

24-4    12  4,  Öa  1-0=99-0  Tachermak. 

Eauriä 

260S   18-41 

26-87 

0-62  14-69  10-45,  gangüo  2-24=99-40  Koball 

Danphiuj 

26-88  11-53 

23-16 

13-84  1 1-33=99-33  Marignao. 

"        St.  Chriatoph 

27-14  1919 

24-16 

—  ie-18  ll-50=e9-37  Marignao. 

Miaak 

25-60  22-21 

Se5-00 

30  96  13-43,  undec.  2-2B=99-46  Herrn 

Gumuch-dagh 

27-20  18-62 

23-21 

17-64  10-61=97-28  Smith. 
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Si         äl  re  iln      Mg        It 

2490  21-n  ai'Sl  1-15  ia-78  10-59,  Se  4-60  =  100  Genth. 

3'1-ei  I4-S1  26-63  2-18  14-31  12-56=96-YB  Hiaioger. 

aT-ea  U-30  21-31  5-43  14-43  lO-aO,  PeS-es,  ÖaO-43,  S"a( 


AnalysesS,  4,  are  of  the  iopftuite  of  Breithaupt ;  ÄA  O=I05°  14'  — 105°  25';  G.=2-18— 2-S9. 
Analjsea  1  and  6  are  of  bis  ogcoüe. 

The  ÄefoninfÄe  of  Volger  occura  in  elender  vermiform  crystallizationB  lilte  flg.  425  {whence  the 
uame),  transTeraelj  fohated,  ponetratiag  quartz  and  feldapar.  The  flgure  ia  from  a  New  Qemp- 
Bhire  spedmen  deaoribed.  by  O.  P.  Hubbatd,  and  may  be  one  of  the  other  speeies  of  chlorite. 

A  d^rk  green  mineral  from  the  Pfitaehthal,  acoompanjing  CEllaolier'B  laa^arite,  afforded  Hetzer 
(RamEi.  Min.  Oh.,  845,  ZS.  Nat.  Ter.  Halle,  v.  3(Jl)  Si  S8-U4,  Äl  23-19,  Pe  25-1,  Sig  16-68,  Ca  1-48, 
0  2-30,  F0-98=a'7-32.    It  13  stated  to  beinCiisiiile. 

Pyr^  elc. — Same  as  for  ripidolite. 

Ohs.— Like  other  chlorites  in  modeB  of  occurrence.    Sometimea  in  iniplanted  crystalB,  as 
Qothard,  enveloping  often  adularia,  etc. ;   at  Groiner  in  the  Zillerthal,  Tjrol ;  Bauris  in 
bürg  [  Traveraella  in  Piedmont ;  at  Mtn.  Sept  Laos  in  Dauphiny  (anal.  Y) ;  in  Slyria ;  Bol 
Also  raaaMTe  in  Gornvrall,  in  tin  veius  (where  it  la  calied  peocÄ) ;  at  Arendal  In  Nocway ;  Salberg 
and  Dannenioxa,   Sivedenj   Dognaoska,  Hvmgary;   also  aa  pseudomorpha,  at  Bergmannagri 
Sasony,  atlar  gamet,  and  at  Greiner,  Tyrol,  alter  horablende. 

Grin^esiie  Ö-om  Grängesberg  in  Dalecarlia,  Swedenfanal.  la),  occurs  parUy  in  heiagonal  crystalli- 
aations,  more  or  less  radiateiy  grouped,  and  probably  results,  Brdmann  observes  (Lärobok  Min. 
1853,  374),  irom  the  atteraüon  of  pyroiene.  Krdmann  spella  the  name  Grängesüe.  S 
grayity  3'lj  color  dark  green.  Eeported  also  &om  Fiaohbachthal,  aa  altered  augite,  in 
phyro. 

ITamed  firom  y*«?äi,  green. 

Wemet's  speidea  chlorite  waa  stown  to  indude  more  thaa  one  spedes  by  von  Kobell  in  1838, 
aud  the  name  chloTUe  was  thereupon  given  by  bim  to  the  St.  Gothard  and  öther  chloritea  having 
2B  to  21  p.  c.  aihea,  and  ripi^kt/e  to  that  of  Schwarzenatein  and  Auhmatovsk  haviug  30  to  33 
p.  c  of  ailic* 

In  1839,  G.  ßoaereyersed  thenamea  of  v,  Kobell(see  paper  on  ohlorite  byVarrentrapp,  Pogg., 
tItüL  193,  1839)  on  Ihe  groundlhat  y.  Kobell'a  ripidoUii:  v/es  not  so  charad;eiisticaily  fan-ahaped 
in  aggregaCion  as  the  other  speciea.  But  the  cbange  was  nnfortunate,  as  both  spetdea  are  now 
known  to  diffec  but  little  in  this  Tespect,  and  it  has  resulted  in  mucli  uonfiiBion  in  Ibs  aoience, 
Moreover,  it  violated  an  older  claim  of  priority ;  forWemer's  biätl^iger  OMorü  (or  CldorUes  lamei- 
lostis),  the  flrat  eryatallized  chlorite  reeogniaed  by  him  (in  1800  or  earlier,  Ludwig's  Min,,  i.  118, 
18Ü3),  waa  tbe  bejtagonal  chlorite  of  St.  Gothard,  and  tbia  ahould  tberefore,  in  the  division,  have 
retained  the  name  cUariie. 

As  the  term  chlorite  has  beoome  the  dasignation  of  a  famiiy  of  mjnerals,  it  aeema  aec«isary  that 
it  ahuuld  have  some  modifled  form  for  this  apeeiea,  and  hence  Ihe  application  of  prodüoriU,  from 
Tcjiit,  befi/re,  and  cAto-ifa,  in  aUuüon  to  ite  beiug  the  earliest  cryatallized  kind  recognized. 

The  following  are  ohlorite-like  minerala  of  doubtful  nature : 


The  ratio  between  the  oiygen  of  the  bases  and  sillca  ia  about  S  :  2.  It  is  remarkable  fot  the 
amnll  smonnt  of  water  and  iron,  and  the  large  proporhon  of  magneaia .  a  conatitution  which  may 
have  an  eiplanation  in  its  being  amiitureof  taleanddilorite.  It  la  aasociated  with  a  talc  whieh 
Genth  found  to  be  nearly  anhydroua  {p.  453). 

454  Apeeosidbkite  SojwiJtfl-ser  (Uab.  ßeol.  1^38330,97, 1841).  A  aoft  fenuginous  chlorite,  ofa 
dark  oüve^een  color,  acaly  maasive  in  structure  ;  the  acalea  minute,  transparent  and  hexagonal, 
andhaving  G.=2-8  and  H.=l ;  fiom  Weilburg,  Duehy  of  Nassau  at  tho  Gelegenheit  mine.  A 
similar  mineral,  but  more  magneaian,  haa  been  found  in  gncias  at  Gmatberg  m  Weroiland ;  in 
hematita  at  Bonadieuer  near  Mutter^uaen,  Duchyof  NaBsau,havingG  =2  tgi,  atBalduinatein 
on  the  Lahr ;  and  in  mica  achist  with  hemaöte  at  several  places  in  Upper  Scyria,  consisting  of 
microacopic  Boales  of  a  deat  green  color.  Analysea;  1,  fendberger  (loo.  wt.);  2,  J.  Igelatrom. 
(J.  pr.  Ch,,  IsniT.  480);  3,  Brlenmeyer  (Jahteab,,  1860,  778);  4,  v.  Hauer: 
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HTDEOTJS   SILICATES,   MAEGAEOPHYLLITE  SECTION. 

bi  AI  Vb       te  fig       fl 

1  "Weilbart        3145  21'25  44-24  1-06  7'74=in0-74  Si 

2  fJuistberg        -j  Ü  30-6  32-0  14-3  '!-6=99-6  IgelBtröm, 

3  Bonaeheuer    25  72  20-69  4-01  2'C79  11-TO  ll)-05=99-8B  Erlenmeyen 

4  Stjria             26  08  20'27 33-BI  lO'OO  100e=99'32  Hauer. 

Anal  1  Gorreaponds  neirly  ta  J'e'  Si+Sl  8i+2  H.  The  ottera  iave  part  of  tho  iron 
replai-ed  bj  msguea  a  aud  appraach  ordiaary  prochlorlte. 

455.  SlETAOirLoraTE  List  (ZS.  G-,  iv.  634,  1852).    Foliated  eolumuar,  like  cMorite,  vitreons  to 
pGöriy  in  iuatre,  doU  leek-greeo  oolor.     H.— 2-5.     Compoaition  acoording  to  E.  List  (L  c) ; 
gi  Äl  Fe  %  öa  £  Sa         ■  fl 

23-n         18-43         40-36         3-10         O'ti         1'31         0-08         13-15=99-60. 

o  for  it,  fi,  Si,  fl,  ia  very  nearly  4j- :  8  :  5  r  5,  whieh  giTes  for  the  osy- 
,  the  ratio  H  ■  E=3  r  2,  as  in  aphroaiderite. 

to  a  dark  euameL    Gelatinizes  ia  the  coli  witt  muriatJo  awd,    Forms 
small  yeiii3  in  a  greon  rock  at  Büchenberg  near  Blbingerode,  ia  the  Harz. 

BALTlMoaiTB.  "Balümorite,"  ho  caüed  from  BiJ.timore,  afforded  y.  Haaer  (Jahrb.  Q.  Seicha,, 
18&3}Si  21-15,  Äl  18-54,  Ca  lB-08,  jl%  26-00,  flXS-2tt  =  100,  Hormann  found  !c  "  Baltimorite  " 
of  a  bluialnolor,  3i  3826,  Sl  7-23,  Br  4  34,  f  a  2-89,  Mg  38-68,  S  12-44,  C  1'30.  Thomsoo,  who 
institutod  the  speoies,  found  for  it  the  cooipositiOD  esseotially  of  aerpeatine  (see  p.  467).  It  ia  a 
good  Bsample  of  the  indefinite  mixtarea  that  exist  among  the  Serpentine  and  allied.  minorels,  aad 
of  the  uncertaintj  as  to  the  value  of  a  apecies  that  is  based  on  only  one  or  two  analyeea  of  the 
apedmeoB  of  a  region,  and  espeoiaJIy  on  specimena  reGeived  frora  ordinarj  coUeetors. 

Pbasilitb  f.  Thomson  (PM,  Mag.,  ni.  xvii.  416,  1840).  A  leek-green  flbrona  mineral,  seit  as 
Veneljaa  tale,  froni  Kilpatriok  Hüls,  the  flbrea  loosely  cohering,  with  0.=2-311.  Stated  to  con- 
sist  of  eilica,  magnesia,  sesquloiyd  of  iran  and  alutüina,  with  probably  soda,  and.  18  p.  c.of  water. 
Analysia  not  given.    Probably  a  chlorite  of  aome  kind. 

455A.  DuMlSTTB  Selesse  (Dufr.  Min.,  üi.  790,  1847,  ÜL  286,  1859).  A  olilorite  üning  cavities 
or  fissures  in  certain  melapliyrea  in  tho  Toages;  colorgreen;  soft,  and  Bomewhat  reserabliug 
ripidojite. 

456.  CRONSTEDTITE.    Oronstedüt   SM-nwmm,   Sohw.  J.,  ssiii  69,  1821.     Chloromelan 
Bi-dih.,  Char.,  33,  184,  1823. 

Rhombohedral.  Occura  in  hejcagonal  prisms,  tapei-ing  toward  the  Buin- 
iiiit,  or  adhering  laterally,  aad  verticaUy  striated ;  also  in  fibrous  diverging 
groupe,  cylindroidal  aad  reniform ;  also  amorphous.  Cleavage :  basal, 
hightj  perfbcfc. 

H.:=3'5,  G-.— 3-348.  Lustre  brilHantly  vitreous,  Color  coal-black  to 
browiiisli-black.  Sti-eak  darlc  olive-green.  Opaque.  Wot  brittle.  Thin 
laminEe  elastic. 

Comp— 0.  ratio  for  E,  E,  Si,  i=3  :  3  :  4  :  3 ;  whence  (4  (te,  M:n)»+^  Pe)  §i+ J  fl,  from 
Damour's  analyais.  Analysea;  1,  Steinmaon  (1.  a);  IA,  same,  as  oorreoCed  by  v.  KobeU,  aitep 
a  detertnioation  of  the  degree  of  osydaüon  of  the  iron  (Sohw.  J.,  Ixii  196)  i  6  cond  aniil.  of 
Steinmann,  altered  to  correapond  with  the  Pe  in  Damour'a  anal.  (Am  J  bei  II  xsxi  369)  |  3, 
Damour  (Ann.  Ch.  Phya.,  UL  Iviü.  99) : 


§i          Pe         i'e 

Mü       Mg          fl 

Przibram 

22-452      68-852 

B-078     2-885    10-700=99-9S8  Stenmann 

22-452     35-360     27-112 

22-83       29-08       31-44 

" 

21-39       29-08       83-62 

1-01      4-Ü2       9-78=9B-7öDamoir     G=2„5. 

'yr.,  eto^ 

-B.B.  frotta  and  fuses  on 

the  edges,  yielding  in  ß.F.  a  magnetie  gr-iT  or  blai 

globule.     With  boras  gives  roacljona  for  iron  and  manganese. 

OIjb. — Accompaniea  limonite  and  calcite  in  Teins  oontaining  aüver  ores  at  PrEibram  In.  Bohemia. 
Occura  also  at  Whoal  Maudlin  in  Coriiwall,  in  diverging  groupa. 

Named  after  the  Swadiah  mineraiogiat  and  chemiat,  A.  Pr.  Cronstodt. 
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ßOi  OS.TGEK   COMPOUNDS. 

iSSA.  SlDBBOSOHisoLlTB  WemeJcM  (Pogg.,  i.  887,  1824).  Probably  cronatedtite. 
dral,  affording  tho  planes  0,  I,  l;  crystals  miaute  and  often  hemiaphericallj  groaped;  cleavage, 
basal,  perfect;  alao  massive.  H.=2'B;  6..~3 — 8'4  Lustre  spleadunt;  color  pure  velvet-black 
when  erystallized.  dark  greenisli-gra.y  i  Etreak  leak-greeii,  greenish-gray ;  opaque. 

Fotmula;  f'e'  Si+IJH,  'Weraekiok,  from  an  andysia  of  oaly  Üiree  graina  of  tlie  mineral  (1.  o.) 
§116-3  äU-1  f'ePe75'5  Sl-3-103-2. 

B.B.  easilv  fiiBible.  accordine  to  Wernekiu 
Ito. 

467.  CORUNDOPHII.ITE.  SAepani(&.  H.  Oar,),  Am.  J.  Sei.,  II.  zii.  311,  1B5! ;  (fr.  ehester, 
Mass.)  id.,  ib.,  zl.  112,  1S65.  ClmocMora  (fr.  ehester)  J.  F.  Cooke,  Am.  J.  Sei.,  n.  iliv.  306, 
1867. 

Monoclinic,  Dracl.  Form  double  Iiexagonal  pyramids.  Cleavage  emi- 
nent, aa  in  clinochlore.  Twins  common,  Bke  thme  of  clinochlore  (p.  498, 
f.  421). 

H.=3-5.  G-.=2'90,  fr.  ehester,  Brush.  Lustre  of  cleavage  surface  some- 
what  pearly,  Oolor  olive-green,  leet-green,  m-ayish-green.  Transparent  to 
nearly opaque.  Laminge flexible, somewiiat  elaatic.  Optically biaxial;  angle 
between  the  axes  varies  from  a  very  small  angle  to  73^°,  mostly  30°  to  73f° ; 
bisectrix  positive,  oblique  to  plane  of  cleavage ;  double  refraction  strong, 

Var. — Deseloizeaui  found  the  optic-axial  angle  in  a  plata  fcom  ehester,  Mass.  (letler  ta  the 
auttor  of  Jan.  186B),  65°,  ■witi  an  increase  of  3  in  the  angle  on  heating  to  200°  C.,  a  character 
whioh,  he  observea,  diatinguishes  this  mineral  and  ripidolite  from  ponninite.  Cooke  found  (1.  c.) 
for  the  same,  from  different  plates,  the  anglea  32°,  45°,  71^°,  73^°.  The  plane  of  the  axea  per- 
pendicular  to  two  sidea  of  tha  hexagon. 

Comp.— 0.  ratio  for  ß,  B,  äi,  Ö,  fr.  Piaani,  I  :  1  :  !  :  f ,  and  between  bases  and  BÜica  3:1; 
Whecoe{-iB=  +  -iSl)'  8i'+5  fi.  Aüalyaes:  1,  Pisani  (Am.  J.  Sot,  II,  sli  394);  2,  J.  L.  Smith, 
"on  material  not  absolutely  pnre"  (ib.,  zlii.  92): 

si       si       i'e       irg       a 

1.  ehester,  Mass.        24-0        2B-9        14-8        22-7         11-9,  Mn,  Öa,  tl  tr.=m-i  Piaaai. 

2.  "  "  2506      30-70      16-50      16-41       10  62  =  99'29  Smith. 

Dr.  0.  T.  Jaokson  foaod  In  the  Oheatec  chlorite  (Proa  Ef.  H.  Soo ,  Boston,  x.  321)  Si  22-50,  äl 
23-60,  Pe  41-50,  Iftg  1-80,  S  H'00=100-30.  It  oontained,  he  obserres,  some  mixed  magnotite. 
But  it  ia  further  evident  that  nearly  all  the  magoesia  waa  lett  unseparated  from  the  iron. 

Obs. — OcouTS  mith  corundum  or  emery ;  its  low  porcentage  of  silica  aceonia  wilh  this  aasoda- 
tion.  The  speciea  was  inätituted  on  a  chlorite  found  with  the  eornndum  of  Asheville,  N.  0., 
whence  the  name,  from  comndum,  and  ^.Jo!,  friend.  The  above  descriplion  ia  from  specimena 
oeourring  abundanüy,  aod  sometimes  in  large  and  small  erystals,  at  the  emery  mine  of  Chester, 
Maaa.,  wiiich  Shepard  haa  referred  to  oorunciophilite  ;  ita  identity  with  the  AJheville  mineral  ia 
uot  yet  ascertained.  Shepard  deacrilws  the  latter  (1.  a)  aa  occurrlng  in  monoolinic  crystals,  with 
/A/=120°,  0  A  /=97°  30',  0  A  «.i=88°  to  89°;  sometimes  in  stellate  gronps;  thin  lamin« 
flexible ;  and  he  obtained  in  a  very  imsaüafaotory  chemical  eiamination  of  0-146  grain,  3!  34-75, 
Ä18-55,  iTe  31-25,  0  5-47,  with  a  loss  of  20  p.  c 

458.  CHIjORITOID.  Chlorilapath  JMier,  Pogg.,  iiv.  329,  1832.  Chloritoid  0.  Böse,  Reis. 
Ural,  i.  253,  1837.  BarytophyUit  Glod!.,  Grundr.,  670,  1839.  Masonite  0.  T.  Jacksm,  Rep.  G. 
of  E.  Island,  88,  1840.    Sismondine  Detesse,  Ann.  Ch.  Phya.,  UI.  ix.  385,  1843. 

Monoclinic,  or  triclinic.  I  h  I'  about  100°;  0  (or  cleavage  surface)  on 
lateral  planes  93°— 95°,  Desel,  Cleavage  :  basal  perfect ;  parallel  to  a 
lateral  plane  imperfect.  Usually  eoarsely  foliated  massive ;  folia  often 
em'ved  or  bent,  and  brittle ;  also  in  thin  ecales  or  small  plates  diaseminated 
through  the  containing  rock. 

H,=5"5— 6.  G.=3'5— -3'6.  Color  dark  gray,  greenish-gray,  greenish- 
blaek,   grayish-black,   often    graas-green  in  very   thin  plates  ;    stroiigly 
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dichroic,  Streak  uncolored,  or  grajish,  or  very  BÜghtly  greenisli,  Lustre 
of  aurface  of  cleavage  somewhat  jißarly.  Brittle.  Double  refraction  feeble ; 
bisectrix  oblique  to  the  base ;  axial  divergence  small. 


Var. — 1.  The  original  chloriloid  (or  ohloritapath)  from  Koasoibrod,  near  Kathatinenbui^  in.  the 
Ural,  is  in  large  eucvii^  lamime  or  plates,  grajish  to  blackisli-green  in  color,  oflen  apotted  with 
yeEow  iVom  Eiiiture  with  limonite;  Q.=3'55,  Piedler,  8-557,  Breith. 

2.  The  Siainond-ine  or  St.  Marcel  minaral  ia  talack;  Iral,  accordir^  to  Desdoizeaui,  grass-green 
when  in  Tcry  thin  laininffi  parEÜel  to  0,  pale  green  and  Waok  in  two  diflerent  directions  at  right 
anglea to thia ;  it has /A  J=at)out  100°,  Oa/=;93°;  hiaectrii negative;  G.=3-565,  Delesae. 

3.  MiUoniie,  frora  STatic,  B.  I.,  is  in  very  hroad  platea  of  a  dark  gtajiah-green  color,  bnt  bluish- 
green  in  very  thin  laminEB  parallal  to  0,  and  grajish-^reen  at  right  aoglea  to  Ibis;  G.^3'529, 
Kenngott;  OaI,  plane  of  cleavage,  =95°,  Deael.  It  ia  evident^  impure,  and  tbia  must  have 
been  especially  true  of  the  matarial  aaalyzed  by  Jackson  (anaL  13). 

The  Canada  mineral  is  in  Bmall  plates,  one-fonrlh  in.  wide  and  half  this  thiok,  disseminated 
through  a  sohlst  (like  phyllite),  and  also  in  nodulea  of  radiated  structure,  half  nn  inoh  throi^h ; 
G.=:3613,  Hunt  That  of  Gtumioh-Dagh  reBembles  aiamondine,  ia  daik  green  in  Üiick  folia  ajia 
graas-green  in  very  thin;  G.=3-62,  Smith. 

Comp.— 0.  ratio  for  B,fi,§i,S=l  :  3  :  3  :  l,  for  most  analysea  ;  whence  the  fonaula  ( J  (i'e, 
li%)'  +  JÄl)'ä!'+Ba=Silica  24-0,  alumina  40-5,  protosjdofiron  28-4,  water  7-1.  The  Bregratten 
miaeral  containB  one-third  less  watei  (2  £[). 

Analyses:  l,BMisdorff(G.  Hose,  Reis.  Ural,  i.  252);  2,  v.  Kobell  (J.  pr.  Ch.,  Iviü.  40);  3,  Her- 
mann (ib.,  liii.  18);  4,  5,  0.  L.  Brdmann  (ib.iv.  127,  vi  89);  6,  Gerathewohl  (ib.,  xxiiv.  454); 
T,  V.  Kobell  (Gel  Ana.  Münehen,  Apr.,  1854);  8,  Deleaae  (Ann.  Ch.  Phya,,  HI.  ix.  385);  fl,  KobeU 
(J.pr.0]i.,lviii.39);  lü,  J.  L,  Smith  (Am.  J.  Soi.,  IL  xL  64);  11,  J.  D.Whitney  (Proo.  N.  H.Sog., 
Boston,  1849,  100);  12,  C.  T.  Jackson  (Bsp.  G.  E.  I.,  88,  1840);  13,  T.  S.  Hunt  (Am,  J,  Sei.,  II. 
iisJ.  442); 


Si 

■&\ 

Pe 

Je 

% 

a 

1.  KosBoibrod,  Clüm: 

ai-iä 

15,  ianO-SO=10l-B4Boiiad. 

2301 

40'36 

27-40 

3-97       6 

34=100-98  Kobell. 

3.          " 

54  B4 

3U-72 

1T28 

l'I-30 

S-75       6 

38=99-97  Hennann, 

4. 

24  90 

46-20 

28-89 

-^;=99'99  Srdmann. 

B. 

24-96 

48-S3 

31-21 

— =100  Erdmann. 

6. 

24-40 

45-17 

30-39 

1.  Bregratten 

26-19 

33-30 

6-00 

21-11 

8-30       5 

50=100-40  KobelL 

8.  Sismmdme 

24-1 

48-2 

23-8 

6,  Ti(r.=98-7Deleaae. 

25-15 

37-51) 

6-20      7 

80,  undec  0-5-98-75  K. 

0.  Asia  Minor 

23-91 

39-aa 

08=98-6fi  Smith. 

1.  S.  Island,  Masoniie 

28-27 
S3-20 

3i-16 
29-00 



33-72 
25-93 

0-13      6 
0-24      4 

00=99-28  Whitney. 
0O,Mne-OO=89-37  Jackson. 

3.  leeda,  Canada 

26-30 

3^10 



25-92 

3-86      6 

10,  Mu  0-98=101-01  Hunt. 

Brdmann,  who  made  Öie  earlieat  analysis. 

and  also  Geralliewohl  (w 

lo  made  hia  eiamination  on 

,he  aame  specimen,  and  und 

r  Brdm 

ann'a  direction 

\  oblained  no  wa 

■er,  and  .Hermann  observeB 

hat  the  apBcimen  had  probably  been  caloin 

d,asi 

is  the  cuatom  to 

huni  the  emery  rock  at  the 

locaUly  in  the  Urala. 

A  green  chlorite-like  mineral,  in  fine  scales,  occurring  in  a  i^uartz  geode  in  the  Spirifer  sand- 
atone  in  the  violnity  of  Erna,  inNaaaau,  afforded  Herget  (Jähreab.,  1363,  820); 

Öi  22-26        Xl  31-78        ie  36-97        fl  8-03=99-62. 

GtvJng  the  0.  ratio  for  fi,S,gi,fi=8:  14:  11:  1^,  and  corresponding  to  {^'rFo'+i'i  Äl)'§i»  + 
4  S.    If  a  little  of  che  iron  ia  aeaqnioiyd,  the  eompoaition  may  be  the  same  as  for  chloritoid. 

Pyr.,  etc. — In  a  matrass  yields  water.  B.B.  nearly  inibslble ;  becomea  darker  and  m^netia 
Completely  decomposed  by  aulphuric  aeid.  The  maaonite  fuaea  with  difficulty  to  a  dark  green 
enamel. 

Obs. — The  Kossoibtod  chloritoid  is  assodated  with  miea  and  oyanile ;  the  St.  ifarcei  occnra  in 
a  dark  green  ohlorite  aohist,  with  gamels,  magnetite,  and  pyrilea ;  -tba  Rhode  Island,  in  an  argil- 
laceoua  schiat;  the  ehester,  Maas,  in  talcoae  schist,  with  emery,  diaspore,  eto.;  the  Canada,  at 
Brome,  in  micaeeoua  soblat,  and  at  Leeda  in  ai^UlaceouB  sohlst.  Chloritoid  occnra  also  at  Bre- 
gratten, in  Tyrol;  BtGurauoh-DaghjAsla  Minor,  with  emery;  inSaasthal,  Talaia. 
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506  OXYGEN 

Nfuned  CMoiiloid  frow  the  tesemlilaiicG  to  ehlorite.  The  name  Olüoritspaik,  or  in  BugÜsh  Ohlo- 
rite  Spar,  has  the  precedence  in  tima.  But  it  is  objectionable  in  form  anl  signification,  and  has 
right^  lieeu  snperaeded  bj  chloritoid. 

458A.  Phyllitb  Thomson  (Aun.  Lye.  H.  T.,  ii!.  47,  1S28.  Ottrelita  Sesd.  •&  Daaiio»,  Ann.  d. 
M.,  IV,  ii  351,  1842.  Newportil»  ToUen,  Shepard'a  Min.,  L  161,  1861).  PhyUite  (and  ottrehte) 
cloBely  reaembles  chloritoid,  as  obsarved  by  Hnnt  (Am.  J.  Srä.,  II.  um.),  and  also  by  Desoloizeaux 
(Min.,  i.  466).  Tha  EnalyBas  hitherto  mada,  however,  sbow  a  Wide  diserepanpy.  Yet  it  ahoüM  1» 
noted  on  this  point  thaC  we  have  only  one  of  each  variety,  and  the  mineral  is  so  involved  in  the 
eontaining  slate  roelr  that  it  is  verj  diffloult  to  obtain  it  pure. 

Ocours  IQ  small,  obiong,  shining  sosles  or  plates,  more  or  lesa  hoiagonsl,  in  argilkcooua  scluat. 
Accordiüg  to  Desdoiaeaui,  ottrehte  is  probably  monochnic,  and  tiie  optiual  aiea  ara  very  diver- 
gent. H=5— 5'5;  G.  of  ottrelite  4-4.  Color  blacloah-gray,  greeniBh-gray,  blaek  ;  streak  grayish, 
trreenish. 

1,  Thomson  (L  c) ;  3,  Damour  (L  c,  351) : 


16-'I2 


13  Dami 


Tialds  water  in  the  dosed  tnbe.  Difflcultly  fiiaible  to  a  magnetio  globule.  Eeactions  for  iron 
with  the  fluies, 

Pliymte  ooours  izi  the  Bchist  of  Sterling,  GoBhon,  Chesterüeld,  Plaitifleld,  efa,  in  Masaaoliuaetts, 
and  Newport,  R.  I.,  and  the  rock  in  eonaequence  of  it  ia  eailed  by  Hitchcock  (Eap,  G.  Mass.,  4to, 
594,  1841)  "  Spaugled  Mioa  Slata,"  tha  phyllita  beiag  the  mica  of  the  sehist.  The  aoalea  are 
from  \-\  in.  long,  and  half  to  ona-third  thia  broad.  Ottrelite  ia  from  a  similar  rook  naar  Ottrez, 
on  the  bordera  of  Lusembourg,  and  from  Ardeaaes.  Phyllite  has  also  been  reported  frora  Tus* 
CBcy.  Deseloizeaai  remarlsu  on  the  dose  ceaemblaiice  of  the  ottrelite  of  Ardennes  to  Hie  New- 
port phyllite,  and  Hunt  on  the  same  to  the  Canada  chloritoid. 

459.  MABOAmTS.  PGriglimmer  {fr.  Sterzir^)  Mohs,  Ohar,,  1830,  Grundr,,  232,  1824.  Mar- 
garite  Tyrolese  mm.  dealers.  Oorunaellite  (fr.  Pb-),  Olingmanite  (fr.  N.  C),  Sülimait,  Jr.,  Am.  J. 
Sei-,  n,  vüi.  380,  883,  1849.    Emerylite  {(r.  Aaia  Minor)  SmiOi,  ib.,  viii.  3T8,  1849,  xi.  59,  ISäU 

Ortborhomtic ;   hemihedral,  with  a  monoclinic  aspect,  like  museovite. 
Ja  7=119°— 130°,  0  A  T-^löS"— 153%  0  A  (=lü°— 145°,  0-A  s=122°— 
134°,  0  A  iri=9ö°.    Lateral  planes  horizontally  stri- 
*^^  ated.   Oleavage  :  basal,  eminent,   Twins :  common, 

composition-tace  T,  and  forming,  by  the  crossing  of 
3  cryatals,  groups  of  6  sectora.  Usually  in  intersect- 
ing  or  aggregated  lamin^ ;  eomotimes  massive,  with 
a  8caly  strueture. 

.  H.=3'5— 4-5.  G.=2-99,  Hermann.  Lustre  of  base  pearly,  lata'ally 
vitreouB.  Color  grayish,  reddish-white,  yeilowish.  Translucent,  subtrans- 
Jucent.  Laminfö  rather  brittle,  Optic-axial  angle  very  obtuse,  109°  32', 
117°  30',  126°  24',  128°  48',  for  the  red  ray  in  different  plates ;  plane  of 
axes  parallel  to  the  longer  diagonal  j  disperaion  feeble. 

Comp. — O.  ratio  for  ß,  S,  Si,  fi=I  ;  ß  ;  4  :  1 ;  whenoe,  If  the  wator  ho  baaio,  for  baaea  and 
B!lioa=2:  1  ;  formula(i(E',  fi=)  +  |Sl)'äi°=Silica  30-1,  alumina  51-2,  lime  11-6,  aoda  26,  water  4-6. 

Amiyaoa :  1-9,  J.  L  Smith  (Am.  J.  ScL,  IL  si.  69,  and  xv.  208) ;  10-13,  W.  J.  Craw  (ib.,  viii 
879);  14,  B.  Silliman,  Jr,  (thisMin.,  1850,  362);  15,  W.  J.  Craw  (ibid.);  16  0.  Hartshome(ibid.); 
17,  Hermann  (J,  pr.  Gh.,  lüi.  1);  18,  19,  Smith  &  Broah  (Am.  J.  Sd.,  IL  sy.  309);  20,  Falüa 
(Za  Hat.  Ver  Halle,  v.  301) ;  21,  J.  L.  Smith  (Am.  J.  Scä,,  IL  slü  UO) : 


Si 

AI 

Pa      :äg      Öa     Sa,fi    S 

.  Gumueh-Dagh 

28-66 

60-B8 

l''J8     0-EO     13-58     1-60    841  Smith. 

S. 

SO-90 

48'21 

2-81    mdet    9-63   vMef.   4-61  Smith 

31-93 

48-80 

1'50        "         9-41     2-31     3-62,  an  ö- 

'.  Island  ofHioaria 

30-23 

49-87 

1-33       <r.       11-57     2-31     5-12  Smith 

5.       "                 " 

29-81 

48^88 

1-B3      Ir.      10-84    2-86    4-32  Smith. 
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HTDE0U8    BILICATES,   MAEOAEOPHYLLITE  BECTIOI 


Si 

Sl 

Se 

lÖg 

Öa 

£f«,S 

a 

6 

Island  of  Fasos 

30'02 

49-B2 

1-65 

0-48 

10-32 

1-36 

5-58  Smith. 

7 

48-63 

0-87 

undeL  11-93 

mdd. 

5-08  Smith, 

80'10 

60'fia 

imdsi. 

10-80 

4-62  Smith. 

Siberia 

51-02 

1-78 

ia-05 

5 '04  Smith. 

Village  Green,  Fa. 

82-31 

49-24 

0-BO 

2-21 

5-27  Oraw. 

81'08 

0-28 

9-24 

2-97 

5-37  Oraw. 

13 

3126 

0-50 

10-1 Ö 

1-23 

4-27  Craw. 

13 

SO'18 

61-40 

0-72 

10-87 

2-77 

4-52  Oraw. 

li 

Buiioorabe  Co.,  H.  0. 

29-n 

48-40 

1-24 

9-87 

6-15 

S-99,  B.'S  2-03,  Siffiman,  Jr. 

15 

UniocTille,  Pa, 

29'99 

60-51 

11-31 

a-47 

6-14  Craw. 

18 

32-15 

54-28 

ir. 

0-06 

11-86 

widät. 

0-50  Hartahome. 

SteraiDg 

32-46 

49-18 

7-42 

1-76' 

4-93  =  100-30  Hermann. 

18 

38'47 

50-24 

1-65 

0-70 

11-BO 

1-87" 

B-00=9fl-äö  Smith  k  Brush. 

19 

2864 

51-66 

lä-26 

[2-011' 

4-76=100  Smith  ftBrush.' 

30 

29-51 

5268 

1-61 

0-et 

10-79 

0-13 

8-20=09-75  fflltin. 

21 

ehester,  Mass. 

S2-2I 

48-87 

2-5I) 

0-32 

10-02 

1-91 

4-6J,  ti  0-32,  Mn  0-20= 

100-96  Smith. 

'0-O5of 

thlBlaKO. 

" 

rmceotEO. 

-Yielda  water  in  tho  closed  tube.     B.I 
sud  diagtaanüe  weie  basod  on.  an  incorrect  determiuBttoa  of  the  silica  in  ihe 
aiialyaes. 

Ihfhardte  of  Nordeaskiöld  (Bull,  Ac  St  Pet.,  y.  1.7)  is  only  margarite.     It  oec 
prisma  Witt  prfeot  basal cleav^;e.   H,=5— 5-5.   G,=3-04— 397.    Color white  to  bluish, 
sis  by  Jerreinof :  äi  34-02,  äl  43-38,  Öa  13-11,  ^e  3-02,  äIb  1-05,  fi  5-34=99-87, 

Obs. — Margarite  ooours  in  »jüorite  from  the  Greiuer  mount,  near  Sterzing  in  the  Tyiol,  -where 
first  found  (f.  436) ;  at  different  localities  of  emeiy  in  Asia  Minor  and  the  Greoian  Arciiipelago,  as 
diecovered  bj  Dr.  Smith ;  -with  corundum  at  Viliage  Gretm,  Delaware  Co,,  Fa. ;  at  UaioQville, 
ehester  Co.,  Pa  (corundelllte) ;  at  the  corundum  looalilrf  in  Buucotübe  Co.,  North  Oaroliua  {ding- 
mamte) ;  with  the  corundum  of  Katharmenburg,  Urals,  It  oecurs  maasive  in  Pennsylvania. 
Mphamle  is  ftDm  the  amerald  miues  of  the  Ural,  with  chryaoberyl  and  phenacita, 

Named  iftwiforiis  from  p^yafiitin,  peaa-l.  The  iiame  is  attrlbnted  to  Fuchs,  bat  he  nowhevepnb- 
liahed  it.  Von  Leonhard  (HaudbT  1826,  76«)  gives  it  aa  "the  currect  name  among  the  Tyrolese 
dealers  in  minerals  " 

This  speciea,  aonording  ta  Dr,  Kranta  (Am,  J,  Sii,  II,  xliv.  256),  ia  the  original  moi^arite  The 
specimen  from  Sterzing  analjaed  by  Smith  &  Bruah  was  oue  reoeived  ao  labelled  from  Dr.  Knmta 
of  Bonn, 


Ephbsitb  J.  L. 
Cleavage  (üCScult. 
Analysis  bj  Smith  (1,  e.): 


Am,  J.  Sei,,  II.  3 


te    Sa,littlefi;  fi 


The  oxygon  ratio  deducod  for  tho  protosyds,  sesquioiyda,  aüica,  and  water,  is  1 :  15  :  9  ;  3. 
From  tliB  emery  locelity  of  G-umuch-Dagh,  near  Epbeaua,  oa  epecimecs  of  Joagnetite.  Probably 
rulateii  to  margarite,  noar  which  it  is  pficed  by  Dr.  Smith, 

460,  THUKINGITE.    Thuringit  BreiSi.,  Char,,  95,  1S32.    Owonite  Genlh,  Am.  J.  Sei.,  If.  isi. 


Massive ;  an  aggregation  of  rninute  eeales ;  compact.  Cleayage  of  soales 
distinct  in  one  direction. 

H.=2-5.  a=3-186,  fr.  Saalfeld,  Smitli;  3-151— 3-157,  id.,  Ereith. ; 
3-19'('j  owenite,  Gentli ;  3-191,  id.,  Smith.  Lustre  of  Bcales  pearly;  of 
mass  glistening  or  dull.  Color  oliye-green  to  pistaehio-green.  Streak 
paler.     Fracture  Babconchoidal,     Veiy  tough.     I'eel  of  powder  greaey, 

:  8  :  3 ;  wheneo,  if  half  the  water  ia  hasic,  [i  (R,  fi)'+ 
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OXTGEN   COMPOUNDS. 

3,  J.  L.  Smiiäi  (Am.  J.  SoL,  11.  3 


Si 

äl 

?e 

i-B 

Mg 

Na      K 

H 

.  Thm-mgile    22-35 

13-89 

14-86 

34-34 

1-25 

—     — 

"             22-05 

16-40 

lT-66 

30-78 

11-44=99-36  Smitll. 

3.          "         (1)  23-55 

lS-68 

is-io 

34-20 

10-57=99-21  Eeyaer. 

i.  Omaiis        23-21 

15-59 

13-89 

34-58 

1-26 

0-41     0-08 

10-59,  Ca  0-36=99-97  Keyser 

2S-58 

16-85 

W-33 

33-20 

1-52 

0-4ß      ir. 

10-45,  Mn  0-09=100-48  Bmitli 

B.  Aikaaaaa     23-70 

16-54 

12-18 

33-14 

1-86 

0-32 

10-90=99-74  Smith. 

Pyr.,  etc. — In  Üie  cloaed  tubo  yielda  water.  B.B.  fuses  at  3  to  au  iron-blaefc  magnetic  glob- 
ule.     With  the  fluxes  reaota  for  iron,     Grelatinizes  witti  muriatic  add. 

Obfl. — Thurin^te  is  from  EeichmaoaBdorf  (aoal.  1,  2)  and  Schmiedebei^  (anal  3),  near  Saalfeld, 
in  Tlmiingia;  Hot  Springs,  Ärkansaa  (anal.  6);  owenite  from  the  metamorphio  rocka  oa  tha 
Potomac,  near  Harper'a  Perry, 

Owenite  was  named  after  the  geologist,  Dr.  D.  D.  Owen. 

461.  SBYBEHTITE.  Bronzite  (ft.  Amity)  J.  Finch,  Am.  J.  Sei.,  3vL  185,  1829.  Clintonit« 
(fr.  Amity)  Malher,  1828,  but  uupublished ;  Mather'a  Eep.  G.  of  H.  T.,  467,  1843.  Seybertite 
(fr.  Amity)  Clemsm,  Ann.  d.  M.,  III.  iL  493,  1832,  Am.  J.  Sei.,  ixiv.  17 1,  1833.  Cliatonit  im 
Mandel  [=of  the  trade],  ChryBophan  {fr.  Amity)  BreUh.,  Chsr.,  92,  1882.  Holmite  (fr.  Amity) 
Tliomson.  Eec.  Gen.  Sc!.,  üi.  336,  1836.  XanthoptyHit  G.  Sose,  Pogg.,  L  654,  184Ü,  Eeis.  Ural, 
li.  120,  514,  527.  Brandisit  Lteiener,  m  Eaid.  Ber.,  i.  4,  184G.  Disterrit  BvtOi.,  in  y.  Kotell, 
J,  pr.  Oh.,  slL  154,  1847. 

Ortliorhoinbie.  lA  7=130°.  In  tabular  crystals,  sometimes  hexagonal ; 
also  foliated  massive  ;  aonietimes  lamellar  radiate.  Oleavage ;  basal  perfeet. 
Strocture  thin  foliated,  or  micaceous  parallel  to  the  base. 

H.=4— 5.  G,=3— 3'1.  Lustre  pearly  Bubmetallic.  Color  reddisii- 
brown,  yellowieh,  copper-red,  Sti'eak  uneolored,  or  slightly  yellowisli  or 
grajish,  Folia  brittle.  Double  refraction  Btroiig ;  axial  divereenee  15°  to 
30°  for  white  light ;  sometimee  apparentlj  uniaxial,  or  unitea  at  the  ordi- 
nary  temperature ;  iDisectrix  negative,  normal  to  the  base ;  axial  plane  par- 
allel to  «-1 ;  Descl. 

Var. — 1.  The  Amity  seyberüte  (called  nl3o  dinloniie,  holmile,  aud  chrysoplian)  ia  in  reddish-bromi 
to  oopper-red  brittle  foliated  maaaesi  the  surfoeoa  of  the  folm  often.  marked  with  equilaterol  tri- 
anglea  liko  some  mlca  and  thlorite ;  optie-aKial  divergenee  veiy  small,  or  none  at  tho  ordinary 
temperature.    G.  =  B-14S,  Bruah. 

2.  Xa/ailwp}iylMU,  fr.  the  Sohisohimskian  Mts-,  near  Slatousl,  is  in  orusts,  or  iu  implanted  glohu- 
lar  forma,  1^  in.  through,  wbibh  coaeist  of  tabular  ciystals  about  a  eentie  of  talcoae  scWst,  wbich 
is  alao  the  encloaing  rook.  OpIJcally  oniazial  1  azis  negative,  or  two  exea  very  slightly  divergent, 
and  hardly  separatlng  with  increaae  of  temperature ;  IiescL 

3.  Srimdisile  (called  also  distetrtie),  ft-om  Pasaa,  Tyrol,  is  in  heiagonal  priams  of  a  yeUowish- 
green  or  leek-green  color  to  reddiah-gray ;  H.=5  of  base;  of  sides,  6— 6-6;  G.  =  8042— 3-051,  v. 
Kobell;  8'013— 3-063,  v.  Hauer;  3-01  — 3-06,  Liebeuer;  opöc-axial  diTergeuce  15°  to  30°.  Some 
of  it  paeudomorphoua,  after  faasail«. 

Oamp. — 0.  ratio  for  ß,  ß,  §1,  S,  from  Brnah'a  analyaia,  =  G  ;  9  ;  5  :  4^ ;  whenoe  for  fi  +  S,  Si= 
3:  1,  and  formula  {^ß'+äSl^'Si+iä.  From  v.  KobeH'a  (anal.  9),  0,  ratio  for  fi+K:  Si  the 
aame,  or  3  :  I,  with  j£' :  E=l :  1.  From  Meitaendorff 's,  0.  ratio  for  B,S,gi,]l=12:  20;  9:  2^; 
and  for  ß+S,  3i=3i :  1.  The  state  of  oiydation  of  tiie  iron  ivaa  not  eiamlned  eicept  in  tho 
analyaia  by  Bruah. 

Analysea:  1,  Olemson  (L  c);  2,  Kichardaon  (ßee.  Gen.  Stä,  May,  183S);  B,  4,  &.  J.  Brush  (thia 
Min.,  1854,  605);  5,  PJattner  (Breith.  Handb.,  ii.  385);  6-8,  Meitzondorf  (Po^.,  iviU.  166);  9,  v, 
Kobell  (1.  c): 

Si       Äl  S'e     lig     Ca      fi: 

1.  A-aätj,  Seyb.        17-0    37-6        5-0    34-3     10-7     3-6=98-2  Olsmaon. 

2.  "      ■     "  19-85  44-75Pe4-80    9-05  11-45  4-E5,Ma  1-35,HF..  0-9,  Zr 2-05=98-25 R. 

3.  "  "  20-24  39-13  "  3*27  20-84  13-69  1-04,  Sa,  fi  1-43,  Br  9-75=100-39  BrasL 
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..  Amity,  SeyS.  2013  3S-e8Pe3- 

i.       "  "  21-4    46-1     "   ■ 

1.  Slatouat,  Xoüffi.  lfi-65  43-:8 

"  "  16-41  43'1'r 

1.  "  "  16-20  44-96 

i.  Fassa,  Distsr.  2Ü-00  43-22  Pi 


MAKGABOPHYLLITE   SECTION,  5K)\> 

ilg       Ca      Sa      S 

■48  21-65  13-35   1-05,  [:&a,£  1-43],  2r0-63  =  100  46  B. 

8       9-8     12-6      8-6^08-7  Plattner. 

62  19-04  13-12  0-69  4-33=100'06  Meitzeniiorf. 

4-50  ü-e2  4-45=100-85  Meitzendorf. 

2-IE  0-65  4-33  =  100-36  MeitesniiorE 

■60  25-01    4-00   3-fiO,  K  0-67  =  100  Kobell. 


P3rr.,  eto. — Tields  water.  B.B.  inflisible  alona,  but  -wliitons.  In  powder  aoted  on  by  eonoen- 
trated  adds. 

Obd. —  Seybertiie  oocura  in  limestone  with  Berpentine,  aasociated  witli  hornWende,  Bpinel,  pyrox- 
ene,  grapbita,  etc.;  iamBtophylliie  in  talcose  scliiBt;  brandisite  in  -white  limostone,  either  disiem- 
ioated  or  in  grouped  crystala,  in  geodaa,  aniong  erystals  of  fagaaite  saä.  black  epLneL 

The  seybertite  was  discovered  in  182S  by  MeSBra.  Ktch,  MatJier,  and  HnriOD,  and  named  c!m- 
tonifc  by  them  on  ihe  Bpot,  after  De  Witt  Clinton,  aa  stated  by  Mather  in  Mb  Eep.  GeoL  N.  Y., 
1843.  But  the  nareie  waB  not  published  at  tha  time  by  eithei  of  the  diacoverers;  and  Findi,  the 
neit  year,  1829  (1.  o,),  announced  the  mineral  under  the  name  of  bronzile.  Clemsou'a  name  sey- 
hertile^  after  H.  Seybert  (1832,  L  c),  lias  therefoce  priorlty  of  publieation,  and  must  be  accepted 
as  tbe  name  of  the  species. 


APPENDIX  TO  HTDROUS  SILICATES. 

462.  WOIiCHONSEOITE.    Kämmerer,  Jahrb.  Min.,  iL  420,  1S31. 

AmorphoKS,  DuU— Shilling,  Color  tlnish-green,  passin^into  grass- 
green.  Streak  bluish-green  and  shining.  Peel  resinous.  rolished  by 
Sie  nail.  Fracture  subconchoidal,  Adheres  elightly  to  tlie  tongue.  Vary 
fragile. 

Comp. — 0,  ratio  fot  bases,  silica,  and  water  (anal  2,  4)  2  r  3  :  3,  aa  in  deweylite  and  genthite, 
Anaiysea:  1,  BertMer  (Mem.,  ii.  283);  2,  Karsten  (Po^.,  slvii.  489)]  3,Ilinioff(Ann.  Jour.  JOnes 
de  Kusaie,  1842,  366) ;  4,  Ivanof  (Koksoh.  Min.  Euaal.,  i.  146) : 

ä         Äl       er        Pe      Hn     ilg        a 

7-2  23-2=98-8  Berthier. 

1-91  21-84,  Pb  1-01,  £  Ö-.-98-28  Earsten. 

ä.         "  3606     3-09     31-24     9-39      6-50  12-40,  Ca  1-90,  tb  0-;6=100-14  Ilimoff. 

4.        "  36-84    3-BO    1S-8B  17-85 ii2-46,  Ca  1-39=100-89  Ivanot 

Pyr.,  etc. — In  tlie  dosed  tulie  yields  water.  B.B.  blackens,  but  is  infasible.  With  the  fluies 
pyea  reactions  for  chromiuQi  and  iron.  GelatiniBes  with  hot  conoentrated  murlatic  aciti,  in  -whioh 
balt'  the  chromium  is  diBaolved,  the  rest  remaining  in  union  with  sihca. 

Obs. — From  Okhansk  in  Siberia. 

Namad  after  M.  Wolcbonsby,  of  Bussia. 

463.  Sblwymtb,  CTricA  (Laboratory,  i.  237,  1867).     Masaive.     H.=3-5.     a.=2-53.     Eraerald- 
green.    SubtranBluoont.    Praeture  uneven  and  aplintery.     Somewbat  brittle. 
Composition,  aceotdiBg  to  an  analysis  iij  Mr.  Newberry ; 

gi  41-15        a  33-23        ^7-62        %  4-36        11  6-23=98-7S. 

CorrespondB  to  the  0.  ratio  for  E,  ß,  Si,  ft,  1  :  10  ;  lej  3  o  fo  baa  ?  and  ailioa  aboat 
2:3;  but  probahly  a  mixture.  Pechapa  containing  some  täte  aa  nipu  ty  w th  whioh  it  ia 
traversel  in  tliin  aeama.  B.B.  beeomea  white  and  fuaes  on  the  edgea  to  a  grayiah-white  blebby 
glaaa.    Only  partially  aoluble  In  streng  aeids. 

Found  near  Heathcote,  Victoria  (Auatralia),  in  the  Upper  SUu  lan  Named  »ft  r  A.  C.  Selwyn, 
direotor  of  the  gedogical  smvey  of  Victoria. 
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510  OXYGEN   COMPOUBDS. 

464.   Ckrome  (khre.    A  olayey  material,  eontainir^  some  oiyd  of  ohrome.    Occura  oarthy  ofa 
bright  groen  ahade  of  color, 
Acalyses:  l.Drappiea]  2,  Duflos  (Schw.  J.,  liii.  251);  3,  Zallaor  (Isis,  1834,  637): 

Si        äi       &       Se       n 

1.  Creuzat,  Fr.    64'l)  23-0  10-5  ,  Öa  and  Stg  2'5=1Ü0  Dtappiez. 

3.  HaUe  57'0  22-5  5-5  3-5  ll-0=99-5  Duflos. 

3.  Sileaia  68-50        30'00  2-00        3*00  6-25=99-15  Zellner. 

Tho  formula  (Sl,  ^c,  ¥e)'  äi'  correBpoads  naarly  to  the  compoBition,  the  watar  eieapted. 

Chroms  oclire  oecurB  at  the  looalitiea  above  caentioned ;  also  on  ünst  in  Zetiandj  Mortenberg 
in  SwedeD,  and  elsewliBre. 

The  dirome  oüiire  of  Halle,  analyzed  by  "Wolff  (J.  pr.  Gh.,  miy.  303),  approaches  selwynite  in 
eompoaition,  bnt  contains  muoll  more  water.  It  afforded  gi  48'11,  ücl  30-53,  Sr  4-38,  Se  3-15,  S 
lä-53,  Sa  0'4e,  g  3-44=100-49;  G.=a'l,  giTing  rather  oloselj  tlie  formula  of  kaolin,  and  niay 
be  au  impure  kaolinite. 

Serbiau  Breilh.,  J.  pr.  Cli-,  sv. 

Compact.     H.  =  1'B — 3.     Q.=3-131,  Breith.     Color  indigo-blue  to  eelaadine-groen. 

Ooup.— Approachea  (Sl,Sr)Si  +  3  S,  it  being  a  cftromi/eröas  niiopAane  with  half  tte  water  of 
ßUopliane.     Analysea:  1,  Kerstan  (Po^.,  ilrii  485);  2,  Beehi  (Am.  J.  Sd,  11.  liy.  63): 

1.  Rudüiak        Öi27-Ö0    Sl  4S-0I     Sr  3-61    Öa  0-30    Mg  0'20    Ö  23'30=99-92i:BrBlsn. 

2,  TuBcany  28-36         41-33  8-11  S2'76  =  1Ü0'5B  Bechi. 

In  a  matrass  yieWs  water,    B,B.  infusible.    Partly  diBSolvol  in.  muriatic  aaid. 

From  Euduiak  iii  Serviaj  associated  with  quartz  and  browa  iron  oie ;  Toltorra,  Tuscan7. 

Kamed  afler  Prince  Miloschi. 

460.  PIMELITS.  Cküuer  ChryBopraserde  {fr.  Eosemutz)  Kl^r^  Schrift., -G«b.  H.  UarL'n,  viii.  17, 
1788,  Beitr.,  it  134,  1797.     Pimelit  KarsL,  1ai>,,  28,  72,  1800. 

Maasive  or  earthy.  H.=2-5.  ö.=3-33— 2-S;  3'71  — 2-76,  Baar.  tuströ  weafc,  ftreaay.  Ooior 
apple-green.  Strask  greeniBh-whito.  Tranalueont  to  aiibtranalucent.  Feel  greaay.  Doea  not 
adhexe  to  the  tonguo. 

Comp,— Aoal^ea  r  1,  Klaproth  (Beitr.,  ii.  134) ;  2,  W.  Baer  (J.  pr.  Oh.,  It.  49) : 

Si  äl         Pe       Sri'       Äg      Ca       fl 

1.  Chrysoprase  earSi  35-00      500      4-58     15'a3      1'2B    0'4a  38-12  Klaproth. 

2.  mrd  Fimelils  35*80     23-04j?eä-89      2-78    14-66     31'03=100  Baer. 

Pimejite  ^ves  water  in  ttie  closed  tube,  Ja  inftialble  B.B.,  and  with  the  fluies  reacta  for  nieteL 
Decoroposed  by  acida. 
Prom  SÜesia  and  elsewbere.    Named  froai  iri/itAri, /ateas,    For  G-looker'a  idipäe  aee  p.  404. 

467.  CHLOEOPH^ITE.    Maccalhch,  "Weatam  isles,  L  50^^  1825. 

Granulär  massive,  imbadded,  or  as  a  coatlug  in  geodea.  flsaurea,  or  amygdaloidal  cavities. 
Cleavage  in  two  directious. 

H.  =  1'5— 3.  0.=2-oa,  Macculloeh;  l'SOO,  Forchhammer.  Lustre  Bubreainoua,  rather  dalL 
Color  dark  green,  olive-green,  <ihan|nng  to  dark  brown  or  blaok  on  expoaure. 

Formnla perhapa ("e 8i+6 fi ?=3i!ica  33-3,  protoiyd of  iron  267,  water  40-0=100. 

Analysis  by  Forohhammor  (J.  pt.  Chem,,  nx.  399,  1843):  From  Faxoe,  8iS3-85,  Fe  31-56,  Mg 
8'44,  B  42-15=100,  tho  iron  being  corrected  (RammelBbeigj  for  the  triie  atomio  woight.  B.B, 
fuaea  to  a  blaok  glaBS. 

A  chioritaJike  mineral  from  the  Western  Isles  of  Sootland,  at  Senir  More  in  Üie  ialand 
of  Bum,  and  from  Fifeshire,  occurriiig  in  amygdaloid;  also  from  Qualboe  and  Sudoröo,  Facöe 
Islands,  Reported  alao  as  inonistbg  chalcedony  in  Anirän,  and  in  Bmall  botryoidal  groups  in 
amygdaloid  at  Down  Hill.  But  the  oliemioal  identity  of  the  original  chlorophseita  of  Maociillooh 
from  Scuir  More  mith  that  of  Faroe  or  the  otbar  iooolitiea  has  not  yet  beeu  ascertained.  Named 
Jroni  J:^l.l|W5,  green,  and  ^.iit,  brown. 
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4B8.  ELIPSTBTNrFK.  Sohwarz-Braunsteinera  Ton  Klapperuii  Kla^.,  Beitr.,  iv.  lS7=Opsimos9 
Bmd.,  It.,  187,  1832.  Tattecialtigt  ManganoiidaiUkat  Bahr,  (EfT.  Ak.  Stockh.,  1850.  242. 
KJipateinite  v.  Kob.,  J.pr.  Gh.,  aorü.  180. 

Amorphona.    Compact. 

H,=B— B-S.  ö.=3'6.  Laatre  diül  to  Bubmetallic.  Color  dark  liver-brown  to  blaok,  Streak 
reddisb-brown  or  yellowiah-brown.    Opaquo. 

Coup.— 0.  ratio  for  Ji+H,  Si,  S,  doubtful;  parhapa  forklipstoinito  9  :  ß  :  3,  whenoe  (ß",  S)'Si' 
+  E'liä.    PerhapB  only  a  miiture. 

Analysos :   1,  Klaproth  (1.  c) ;  2,  Bahr  (1.  c) ;  3,  v.  Koboll  (L  c.) : 

Si        äl       S'e      ffift      Mn      Mg       Ca      S 

1.  Klapperud,Ops!m.       2B         60         13      ;=98  Klaprotk 

2.  "  23-69      0-81      8-14     5fi'21 0-39      0-50     9-5 1  =  100-05  Sahr. 

3.  DOlenburg,  KlijieL      25-00     Vlü     ä'OO     32-11    25-1)0     2-00 9-00=98-31  KobeU. 

Ptr.,  bto. — Tielda  much  water.  Fuaes  to  a  slag  which  ia  black  in  the  Oxydation  flama. 
Givas  reaetions  for  mangflnesc  aad  iroD.  Eaally  decompoaed  bj  muriatio  acid,  lie  küpsteinite 
and  Bahr'a  miuoral  evolving  oMoriae. 

Obs. — Froni  KJapperud  in  Dalecarlia  witk  rtodonite ;  also  from  tlie  Bomberg  mine  at  Herbora, 
near  Dillenbui^. 

Beudant's  name  cpsimose  las  the  priority,  but  is  intolerable.  It  ia  from  tbe  Greek  %;hi(, 
daing  anylhiitg  laie.     KJipateinite  was  giTen  äfter  Prof.  y.  Elipatein  of  Gieasen. 

469.  OHAMOISITB.  Mine  de  fer  o^de  en  graina  ^glutini5a  Gueymard,  J.  d.  M.,  ssxy.  29, 1814; 
Ohamoiaite  Berthier,  Ann.  d.  M.,  v.  393, 1820.  MInerai  de  fer  en  grains  Bertllier,  Ann.  Ck.  Phya., 
xiiv.  258,  1821.    Berthierino  Bmd.,  Tl.,  128,  1832.    Bavalite  Suot,  Min.,  290,  1841. 

Ghamoidie  ooeura  compact  or  ooliüc,  with  H.  about  8;  G.=3— 3-4;  oolor  greenisb-gray  to 
black ;  streak  ligbter ;  opBque ;  feobly  attraelod  by  a  magaet.  BerÜmrifi^  ia  aimilar  in  aiructnre, 
liaBH.^2'5j  oolor  bluisb-gray,  blaiiish,  oc  greenisb-biack ;  streak  dark  greeniah-gray ;  and 
Btrongly  attraeted  by  the  magnet. 

•       i:  I,  Bertliier(l.  c);  2,  id.  (Ann.  Ch.  Phya.,  xssv.  358,  1327): 


Si 

äi 

S-e 

a 

1.  ChamoisitB 

14-3 

i-a 

60-5 

17-4=100  Berthier. 

2.  Berihienite 

12-4 

1-8 

14-7 

6-1  =  100  Berthier. 

I  fuaes  easily,  and  also  gelatinizes.  Berthierino  fuaea  wiüi  diffleulty  -to  a  black  mag- 
nenc  globule,  and  gelatinizea.  Tbe  latlOT  is  mixed  -with  60  p.  c.  or  more  of  aidertte  and  oaicite ; 
Bertbier  found  40-S  of  tha  forraer  in  the  matorlal  he  examined. 

Cliamoisite  forms  tbick  bada  of  ratber  limitod  estont  in  a  limeatone  confednii^  ammonitea,  at 
Chamoison,  near  St  Maurice,  in  tbe  Valaie  ;  and  a  aimilar  aubstanco  is  reportod  fl-om  MeMenberg 
En  the  Bernese  Oberland,  and  Banwald  in  Öie  Vosges.  Bei-äiierim  oonstitutes  a  -valnablo  bed  of 
[ron  ore  at  Hayangea,  Dept.  of  Moselle,  and  alao  ocs;ura  in  the  orea  of  Champagne,  Bourgogne, 
Lorraine. 

470.  ALVITE.     D.  Forbes  &  T.  ßähä,  Njt.  Mag,,  siii. 

Teti-agonal.     Cryatala  like  tbosa  of  zircon. 

H,:^55.  G.= 3-601— 3-46.  LuBtre  greasy.  Color  reddiah-brown, becomiug grayisb-brownby 
alteration,     Subtranalucent  to  opaque. 

Comp.— A  yery  small  portion,  somewbat  altored,  afforded  (I.  c ) : 

Si  20-33  äl,  Se  14-il  S'e  9-6G  'h  3-92  f  h(?)  15-13  Se  0-27  T  22-01  Ca  0-40  Cu,  8n  li:  09-32=97-24. 

PiE,,  ETC. — Tielda  water.    B.B.  infusible ;  with  tha  floxea  reacta  for  iron  bnt  not  for  titanium. 
Insoluble  in  acida, 
Obs, — From  Helle  and  Karestö  in  Norway,  with  feldSpar  and  black  mlca. 
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410A.  FIOaOFLUITE.    ^rj^e,  Act  Soc.  Penn.,  ri.;  Terh.  Min.  8t  Pet.,  18B3, 148. 
Amorphous.     LuBtre  greasy  to  duU.    Color  white,  iucüning  to  yellow  and  blue.    H.=:2'5. 


1.  fuaea  easily  witli  intumesoenea.    Completely  aoluble  ia  aoids ;  evolTes  fluorid 

pliuric  acid. 

t  Lupiliko  in  Finland,  aome  versts  south  of  Pitkarauta,  witli  eiialcopyrite  and 


2.  TANTALATES,  COLUMBATBS. 


I.  PYBOOHIOBE  GEOUP. 

Isometrio, 

411.  Pykocblobb 

?rOb 

cb,e4e,|(ii„R), 

4T2.    MiCROLITE 

?  (Öa,  iluffa 

IL  TANTALITB  GEOUP. 

OrthorhomWo. 

473.    TANTiLlTB 

(Pe,jan)*a 

(Ta©,)=]e,pB,Mn) 

4T4,   COLÜUBITE 

(fe,  Iftn)(6b,fa) 

((Ta,Cb)0,),16,|(Pe,MnJ 

415.  TapiOLITB 

is'fa.' 

Ta,e..l0,„|Fe. 

476.  HiELMira 

*a,8u,fe,Ü,-f,Öa,ll 

471.   TlTROTiNTÄLlTB 

(Y,Fe,öfl,Ü)'"ta= 

T3o©.[e,,äH,o 

47  a   S  AM  ARBEITE 

&h,aT,fh,%fe,t,Ce 

479.    EOIENITE 

eb,*a,Ti,Ü,Y,Öe,B 

480.   .^SOHTNITB 

ta.eb,Ti,gr,5ft,,i'6,Öe 

,La,-f,fl 

481.   POLTCBASS 

eb,*i,6,2F,Pe,-i',Öe 

482.   POLIMIONITB 

JIL  FBRGUSONITB  OEOUP.     Tetragonal. 

483.  PBBeusONiTB  ?(R',2r)'Sb" 

484.  ADOLPHOUrS 


Cbjeilie,|(HiyZf)s 


486.  RüTHERPOEDlTB. 


471.  PIROGHLORE.    Pjioclilor  (fr.  FriederidkBi^ni)  Wohkr,  Pogg., 
Hydraehlor,  Flnodüor,  Hmn.,  J.pr.  Cli.,  L  186,  187,  1850. 


iBometric.     Observed  plai 


1,  I,  2-2,  3-3,  0.     In  octahedrons:  f.  2, 
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8,  20  +  8,  8  witli  planes  3-2.     Oleavage:   octahedral,  sometimes  dietinct, 
especially  in  tlie  smaller  erystals. 

H.=5— 5-5.  G.=4-2~i-35;  4-32,  from  Miaak,  Kose;  4-203,  ib.,  Her- 
mann; 4-203 — i-231,  from  Friederiehaväm,  Hayes,  Lusti'e  vitreoue  or 
resinoua.  Color  browii,  dark  reddish  or  blaekish-brown.  Streak  light 
brown,  yellowi&h-brown.     Subtranslueent — opaque.     Fracture  conchoidal. 

Var. — Tlie  name  Jtydr/Khlor  was  giren  by  Hermann  to  kinda  containing  water  (anaL  5,  1\  and 
fiaoäüoT  to  thoae  contdning  fluorine  (anal  1,  3,  3) ;  botii  bad  and  unneeoBsary  names. 

Comp,— Ä  columbate  of  lime,  cerium,  and  other  basea,  but  esact  cooatitutioa  noc  ascertained ; 
ß^  Ob?  Analyaes:  1,  Wohler  (Pogg-,  ilvlii.  8S1;  a,  3,  Hermann  (X  pr.  Ch.,  xixi.  94,  1.  188, 
192);  4,  id.  {Bull  Soo.  Nat.  Mosoou,  nxviü.  3G6);  6,  Wöhler  (1.  c);  6,  Ohj-denius  (Pogg.,  ciis. 
43);  1,  Wühler  (L  c);  8,  9,  A.  A.  Hayea  (Am.  J.  Scä.,  xlyi.  164): 

Ob        Ti     Je    Mn    T      Ce      La    %    Öa     :&a     £      P      fi 

ik       m-%%      (r.     1-29  0-15  O-Bl  lB-15   7    10-08  S-gS» 3-23  1-16,  Sn?— 

102-US  W 

(i2-25    2-28  6-11    ir,     0-10     3-09   2-00  13-B4      3-721'      3-00  0-50,ar  5-57  = 

101-11  H, 

6083'^   4'BO  2-23 0-94         15-23      1-48     9-80  2-ßfl» 0-54» 2-21    =100-83H. 

61-80    3-23  1-54 6-20^     I1-9T  3-69°  0-54  2-21   ^,  Tt  8*88= 

99-06  H. 

rig      61-02      It.     1-33  1-69   fl-16'' Ir.     9-88    tf. 1-06,  S  4-60= 

91 '80  W. 

ei-Ol       2-82' 5-00 16-02  4-60   «wJ.  1-11,  Th  4-62,  gn 

0-51  =95-87  0. 

I'v'n     62-75  3-16' 3-15    fl-80G 12-85     ir.      tr. 4'20,  Ü  518,  gn 

0-61=97-25  W 

fl3'10  20-20  2-35f 19'4S 0-80,  G,  Sn,  tt., 

§n  1-20=91-10  H. 
59-00  18-33  0-10* 10-13  5-63 0-80=101-19  H. 

°  -Wlthout  tlia  usyEen  ''  Id.,  and  wiUi  aoma  LI.  °  Later  made  lo  oonsist  of  14-88  coIuinWo  ai^d  aiid  46-18 
bJ-pocolumWc  ndd.     ''  With  thoria.     '  -WÜli  protos.  of  uranlura.     '  Fe'  0°.     ^  Ce°  O". 

Pyr.j  etc. — PyrooMore  from  the  Miaak  giTes  bnt  traoes  of  water  ia  the  eiosed  tnbe.  B.B. 
infuaible,  but  tarns  yellow  aiid  colora  the  flarae  reddjsh-yeüow.  When  ignited  it  glows  momen- 
tarily  BS  if  taking  fire,  the  sarae  phenomenon  as  observed  wlth  gadolinite.  WitJi  borai  and  aalt 
of  phosphorus  in  boüi  öames  giyea  a  Ught  green  bead,  beooming  oolorless  on  eooling.  A  Baturated 
bead  of  boras  givea  a  greeniah-gray  enamol  in  R,P.,  while  that  with  aalt  of  phoaphorua  is  reddish- 
gray.  Decomposed  by  eancentrated  aulphurio  add  with  ovolution  of  fluorine  (Q.  Boae).  Pyro- 
chlore  from  Horway  gives  water  in  the  dosed  tube,  and  B.B.  fusea  with  difEcuIty  to  a  dark  brown 
slaggy  mass.  Wilii  borax  in  R.F.  gLves  a  dark  red  bead,  whidi  by  flaming  tnma  to  a  graylah- 
blne  to  pure  blue  enamel,  DiSBOlved  with  eflerveacence  in  Salt  of  phosphorua,  giying  in  O.F.  a 
yellow  bead  while  hot,  beooming  graas^jeen  on  eooling  (uraninm).  In  E.F.  the  bead  is  made 
dark  red  to  violet  (ütanic  add).  Fuaed  -with  soda  givea  a  green  eolor  (manganese).  AU  varieüea 
are  decompoaed  by  fasion  with  bianlphat«  of  potaah.  Most  apeelmens  ard  aufGcienÜy  decompoaed 
by  muriatic  acid  ü  ^re  a  blue  color  when  the  concentrated  Solution  ia  boiled  with  metallic  tin ; 
this  color  disappeara  after  a  time,  and  almoat  immediately  if  diluted  with  -water. 

Obs. — Occura  imbedded  in  ayenite  ot  FriedBrichsväm  and  Laurv^,  Norway,  with  zireon,  poly- 
mjgnite,  and  xenotime  |  at  Brerig,  with  thorite ;  and  near  Miaak  io  the  Urals. 

Named  from  Tüp,  jire,  and  x*™"''<t  gtfsn^  becauae  B.B.  it  bocoraes  yellowiah^^een. 

472.  IVIICROIiITE.    MicrolitB  C.   K  SÄejrarrf,  Am.  J.  Sei.,  sxvii.  361,  1835,  ssxii.  338,  xlUi. 
116.     Pyrochlore  fläyes,  ib.,  tüü,  bh,  slvi  158,  838. 

Isometric.  Fonna  oetahedral.  Observed  planes;  1,  I,  2-2  (or  3-3),. 
Figa.  2,  8,  20-1-8.     Known  only  in  small  crystala. 

H.=5-5.  G.=5-485— 5-562, thelastfromaiargeerystaljShepard;  5*405j, 
Hayes.  lustre  vitreous  or  resinoua.  Color  pale  clear  yellow  to  brown. 
Streak  pale  yellowish  or  brownisb.     Translucent  to  opaque. 


.ccy  Google 


514 


OXTGEN   COMPOUNDS. 


Oomp. — The  yellow  crjitala  were  made  hy  HayeB  ossentially  columbata  of  lime.  Fcom  blowplpe 
inYOStigatioii  au^ested  by  Bruah  to  be  probably  (priv.  contrib.)  a  pyroohlore,  in  whicli  tantalio 
aiäd  replaees  the  Golumbic,  Ulis  correapoDding  with  the  high  apeeific  grayi^  and  Jarger  percentago 
of  the  luetallic  aciä. 

AnaljsBB :  1,  Shcpard  (1.  c,  xnÜ.  338) ;  2,  Hayoa  (ib.,  xlvi.  1B8): 

Öb(t9!)      Sil       S.Sg        Pb         Öa     W,-?,Ü       fl 

1.  CheaterÖeld       15-10       —       14'84        1'42        2-04— 100  Shepara. 

2.  "  79'60         0-70         2-ai  1-60       10-87,     ?b  0-99=959T  Hajes.  ' 

Pyr,,  etc. — B.B.  infnaible.  In  salt  of  phoaphorua  diffloultly  soluble,  giving  in  O.R  a  bead 
jellow  whÜB  hot^  and  eolorleaa  on  cwliag.  In  R.F.  afler  long  blowing  yielda  a  pale  bluish-gteoa 
bead.  Not  attaokeii  by  mnriatio  acid,  but  deoomposed  on  l'uaion  with  bisulphate  of  potash,  and 
the  sohition  of  the  fused  masa  reiaaioa  nnoolored  when  boiled  with  metallio  tin. 

Obs. — Ocoura  at  Ciieaterlield,  Maas.,  in  the  albite  yein,  along  with  red  aad  green  tourmaline, 
columbite,  and  a  little  caaaiterite. 

Named  from  i^iKpit,  small,  aUuding  to  the  aize  of  the  crjstals. 

473.  TANTALITE.  TaatalitBftrfieiy,  Ak.  HLStooich.,  isiii.  80, 1802.  TantalHs  pL  laier  aulhors. 
Perro-tantalitB  Thom.,  Heo.  Geo.  Sc,  iv.  416,  1836;=CoIumbatB  of  Iron;  =  8iderotanlal  Bausm., 
Handb.,  ü.  960,  1841;— Tammela-Tantalit  JJI  .ffijrdensMSIi^  Act.  3oe.  Sc  Penn.,  1 119;  =  8kogbä- 
lit.<l.  M.  Nordensmld,  Beakrifti,  Fjnl.  Min.,  185B.  Kimito-Tantallt  A^  Äötit  ;=IiLiollth..ä.  E.Svrd., 
Pof^.,  0.632,1851.  Fiiibo-Tantalit ;  Broddbo-Tantalit;=Ka33iterotantal  Ätitsni.,  L  c.  Ildefon- 
Bit  Eaid.,  Handb.,  1845,  543  ;^ Harttantalerz  Bmift.,  Char.,  230,  1832,  Handb.,  874,  1841. 

Orthorhombie.      Obaerved  planes  as  in  the  flg 
'0  A  l-i=122°  3^' ;  a  :  5  :  c=l-5967  :  1  :  1-3M7. 


ire.      lA  1=101°  33', 


OAi4=Ue''5i' 
0  A  f-*^ll7  2 
0  A  TVi=lY3  49 
U  A  1-2=143  64 
i-l  A  4=123  45 
a  A  i-§=lS5  4 
4  A  I,  adj.,=126 


4A4,  ov.44,=112°31' 
4  A  4,  OT.  I,=n  44 
1-ä  A  1-3,  adj.,=141  48 
i-t  A  i-f  =118  33 
4-i  A  4^,  top,=113  48 
■|-i  A  f-i,  top, =54  4 
^4A^J,  top,=167  38 


Twina  :  coniposition-faee  i4,  common.     Also  massive. 

H.=6— 6-5.  G.=7— 8.  Lustre  nearly  pure  metal- 
lic,  Bomewhat  adamantine.  Color  iron-black.  Streak 
reddieh'brown  to  black.     Opaqne.     Erittle. 

Comp.,  Var. — (S'e,  litn)  "ta,  with  sometimes  atannie  aeid  (Sq)  replaoiug  part  of  the  tantalio. 
Atantalateeither(l)of  iron  (anaL  1-11,  13-16,  19,20),  or(3)ofiroaand  mBQganeae(aDal,]2),  or 
(B)  a  staino-tantalato  of  these  two  Ijaaea,  part  of  the  tantalio  acid  being  replaced  by  oxyd  of  tin 
(anaL  16-18,  21-23).  Number  1  ia  the  MrrolamMile  of  Thomson ;  t  and  2,  the  SiderotaniaUie  of 
Hausmann ;  3,  the  Cassiterobm^äe  and  Miolile.  The  kinds  ahade  mto  one  another.  The  last  has 
the  lowest  speoifio  gra^ity,  G.=1— 1-3,  The  loineral  varies  in  the  atale  of  Oxydation  of  Üie 
baaes,  owing,  aa  Roae  has  shown,  to  alteralion  of  the  protosyäs  to  sesquioiyds ;  wilii  the  increaae 
of  Ihe  latter  Ihe  alj-eak  üoaes  its  black  color.  It  variee  also  in  0.  ratio  for  baaes  and  acid 
between  1  : 4  and  I  :  5.  The  latter  correaponda  to Tantalic  acid  86'06,  protoiyd  of  iron  139S, 
and  the  formor  to  83-1  and  18-9.  Eose  finds  that  prolonged  waahing  of  läie  powdered  mineral 
carriea  off  the  iron. 

Analyses:  1,  Nordenakiöld  ( Jahresb.,  xii.  190);  2,  Jacobson  (Pogg.,  liiii.  811);  3,  Brooks fib.) 
4,  Weber  (Pogg.,  cit,  85|;  6,  8,  Arppe  (Act.  Soc  Sd.  Fenn.,  vi.;  Vorh.  Min.  St.  Pet,  1863,  165) 
1,  BIomstrand(M:em.  Univ.  Lund.,  1865,  J.  pr.  Ob,,  idi.  48) ;  8,  Damour  (Ann,  d.  M.,  IT".  liii.  331) , 
9,  in,  JenzBoh  (P(^g.,  xoviL  104— the  2d  anaL  of  a  specnmeo  altered  by  espoBure) ;  11,  Chandlet 
'(Inaug.  Disaert,);  13,  13,  Berzeliua  (Schw.  J.,  ivi.  259,  441,  xiii,  814);  14,  Hermann  (J.  pr.  Ch., 
Im.  205);  15,  Ä.  Nordenakiöld  (Pogg,,  ci,  630):  16,  Woraum  (Pogg.,  Liiü.  811);  11,  18,  Webet 
(Po^.,  oiv.  SB);  19,  A.  Nordenski&ld(Pogg.,  cvä374);  20,  Blomatrand  {1.  c);  21-23,  Berzeliua 
(Afh„  iv.  112,  205,  207).: 
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1 

Tammela 

8R-44 

ir. 

13-15 

1-12 

ir. 

=98-31  Nordecskiöld;  G.=7-264 

i 

;; 

84-15 
M'JO 

0-32 
0-50 

14-88 
14-29 

0-90 

1-81 
Ü-04 

0-01  =  191-93  Jaoobaon;  G.=7-197. 
■ ^=100-81  Brooks. 

k 

83-90 

0-B8 

13-81 

0-14 

011 

=99-22  Weber;  G.=1-4U. 

5 

83'66 

0-30 

3  5-54 

=100Arppe;  G.  =  l-36. 

e 

82-11 

0-S3 

15-99 

:^99-53Arape. 

0-81 

14'41 

0  37 

82-98 

1-21 

U-62 

gi  0-42 

. — -=99-23  Damour;  G.=l-65. 

9 

1-03 

14-48 

ir. 

Zrl-64 

=100-59  Jenzsch;  G.=7-103. 

is-aa 

2-36 

13-62 

ir. 

"  5-lä 

=100-68  JeoKSOh;  G,=7-04. 

11 

19-89 

151 

14-14 

132 

'■  1-32 

=98-67  Chandlerj  G.='!-BS. 

Kimito 

83 'S 

0-6 

1-3 

1-4 

— =98-4Berz. 

13 

85-85 

0-BO 

12-94 

1-60 

§10-72 

0-5B=loa-47Berz.;  G.=l-93e. 

u 

81-09 

0-70 

3-38 

1-S3 

PelO-OS 

^99-70  Herrn. 

15 

84-44 

1-28 

13-41 

0-96 

Cu  0-14 

0-15=100-36  Ford.;  G.=7-86. 

IG 

iras 

6-81 

8-47 

4-88 

"  0-24 

0-60=98-13  Womum:  a=l-156. 

76-71 

9-aT 

4-32 

——=99-50  Weber. 

76-81 

9-14 

9-49 

4  21 

0-07 

0-41=100'19  Weber;  G.=7-271. 

Bjürkbod» 

83-79 

13-42 

l-ö3 

— =100-BaNord. 

20 

1-99 



0-B5,  WO-27,  Zr  0-2S,  M«  0-19=99-81 
Blomaü-and. 

21 

Broddbo 

118-23 

8-23 

Pe  9-58  K 

7-16 

W6-19 

1-19  =  190-59  Berz. 

22 

6S-35 

8'40 

"  11-67     ' 

"  6-12 

1-50=100  04  Bern. 

23 

Finbo 

66-99 

16-7S 

1.    T.6,    . 

7-98 

2-40=101-79  Berz. 

TS  formoriy  auppoaed  to  contain  either  3  or  2  of  Oxyden,  acd  a 

hypotantalie  and 

a  huvoat(«mlie 

were  recoimized. 

The  rec 

etit  resulta  of  Marigiiac,  eonßrmed  by 

th 

SB  of  Blomatrand,  have  led  to  the  coeoIl 

aion  that  there 

.8  but  one  aeid,  and  that  lliia  one  con- 

ish-blue 
iroa,  giyea 
spoon,  and 
duc,  which, 
blue  color 


I  RF.  metaliie  li 


Klaproth  obtdiii;d  from  tlie  Kimito  tantalite  (Beitr.,  v.  5)  ta  83,  fe  16,  Ma  2  =  106 ;  Taiiquelin 
(HaüyTabl.,  30a;Ta  83,  J'e  12,  Mu  8=103;  and  Wollaston  (Phil.  Trans.,  1809)  Ta  85,  ^a  10, 
Mn4=99. 

Pyr.,  etc.— B.B.  uualtered.  With  Irorai  slowly  disBolved,  yielding  an  iron  glass,  wbioh,  ot  a 
certain  point  of  aaturation,  gives,  when  lieated  in  ILF.  and  subseqnently  flamed,  a  grajiah-whito 
bead ;  if  completely  aaturated  bscomeB  of  itself  eloudy  on  cooliag.  With  Salt  of  phoapborus  dia- 
solvoa  alowlj,  giving  an  iron  giaas,  wbicli  in  R.F.,  if  free  from  tungatic  arad,  ia  pale  yellow  on  oooling ; 
treated  wltb  üa  on  cltarsoal  it  becomea  green.  If  tungstic  acid  ia  presetit  tbe  bead  is  dark  red, 
in  color  when  treated  with  tin  on  clärcoal,  With  aoda  and  nitre  givea  a  green- 
ion.  Oll  charooal,  with  soda  and  saffioient  borai  to  diaaolve  the  oiyd  of 
'  ■  .  Decompoaed  on  fusion  with  bisulphate  of  potash  in  the  platinuia 
with  dQute  muriatie  add  a  yellow  Solution  and  a  heavy  white  pow- 
addition  of  metaHlc  zinu,  aesnnies  a,  smalt-hlue  color ;  on  diluüon  with  water  Uie 
diaappeara  (y.  Kobell). 
Obs, — Tantalite  ia  conüned  moatlj  to  albite  or  oligoclase  granite,  and  is  usuaUy  Bsaociated  with 
beryl.  Nsar  HiLrkäsaart,  tantaüit«  is  associsted  with  roae  qiiartz  and  gigantolite,  inalbitic  granite. 
At  Katiala  it  ia  aasooiated  xriib  lepidoJite,  hiack  tourmaline,  Bud  colorless  beryL 

Ocoura  in  Finland,  in  Tammela,  at  Häj-kftsaari  noar  Torro,  aaaocuateii  with  gigantolite  and  roae 
quarte ;  in  Kimito  at  Skogbüle,  in  Somero  at  Kaidasuo,  and  in  Knortane  at  Katiala,  with  lepidolite, 
tonrmiine,  and  beryl ;  in  Sweden,  in  Fahlun,  at  Broddbo  and  Finljo ;  in  Franoe,  at  Ohaolaloube 
near  Limoges,  in  pegntatite.  Ixte/Ue,  from  £jaiito,  was  instituled  on  a  supposed  (not  real)  difi'er- 
eace  of  crystalÜQe  form.    Ildefimsile  ia  ß-om  Ildefonao,  Spain,  and  haa  G. =7-416,  H,=6— 1. 

Named  !RmlaUie  by  Ekebei^,  from  the  roy thic  Tantalns,  in  playful  allusion  to  Üie  difficulties 
(tautahzing)  he  encomjtered  in  bis  attempts  to  malie  a  Solution  of  the  Finland  mineral  In  adda. 
Tho  name  was  aftorward  extonded  to  the  American  mineral  coiamüfe,  and  to  the  aame  from  other 
localities ;  wbile  the  name  columbite,  the  metal  oolumbium  haTing  been  diaeovered  a  little  prior 
to  tantalura,  received  a  similar  exlflnsion,  ho  aa  to  indude  all  tantalite.  The  aubsetiuent  diacovery 
that  tantalum  and  colnmbium  were  distinct  metala,  and  that  the  two  compounda  differed  also  in  the 
atoniic  proportiona  of  the  conatituents,  Snally  establiahed  Ihem  sei  IndopendenC  epedes. 


474,  COLUMBITI!.  Ore  of  Columbium  (&.  Conn.)  EateheU,  Phil.  Tr^  1802.  CoIumMte  /<W1M- 
son,  Min.,  li.  683,  1805.  Columbate  of  Iron.  Colnmbeisen  Genn.  Baierine  (fr.  Bavaria)  Band., 
Tt.,  a  655,  !B32.     Torrelite  Thom.,  Rec  Gen.  Soi.,  iv.  408,  1836.    Niobite  Said.,  Handb,,  B49, 
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1845.    Greeolaniäite  Breiih., 


OXYGEN   COMPOUNDS. 
H.  Ztg.,  xvii.  61,  185S.    Diauile  u  Sah.,  Eer.  Afc.  Miinclieii, 


Orthorhombie.  JA  1=101°  26' ;  Ö  A  l-i=134''  53i' ;  a :  J :  e=.l-0038  : 
1 : 1-3235.  Observed  planes  :  0  ;  vertical,  i-z,  i-t,  I,  *-|,  *-2,  i-S  ;  doraes, 
f i,  i-i,  H,  f* ;  1-*.  24 ;  octahedral,  |,  1 ;  |-2,  2-2  ;  1-|,  2-| ;  2-ä ;  1-ä,  3-ä, 
9-3  ;  2-6,  4-12.  Of  fhese  planes,  zone  1-i  :  *-«  contains  1-«,  1-S,  1-|,  1,  3-2 ; 
Zone  3-1 :  «-*  containa  2-z,  2-6,  2-S,  2-ä,  2-| ;  zone  ^-l :  i4  contains  ^,  1-3, 
2-6,  4-iä ;  zone  |-i  :  i-i  contains  f-i,  f-ä,  1-|,  3-ä. 


Greeoland. 


f^=^ 


Middletöwn,  Conn. 

(5  A  1-1=161"  30' 
OAfi=146  13 
0  A  1-2=140  36 
0  A  2-J=121  20 
OA  1=127  38 
(7  A  1-3=138  36 
t9A  2-3=119  35 
i-J  A  1=127  48 
*-TA  1=120  6 
»-i  A  1-3=104  30 
i4  A  «-2=157  45 


i-lAl=lW  4S' 
U  A  7=129  17 
i-i  A  »-3=157  50 
i-!Al-S=137  55 
U  A  2-*= 148  40 
1-ä  A  1-3,  adj.,=151 
i-ä  A  i-ä,  ov.  t-J, = 135  40 
2-2  A  *-2,  ov.  «-j:,=135  30 
«-ä  A*-3=121  34 
U  A  2-3=150  35 


md  *-*,  the  fonner  most  dia- 


Twins  :  composition-face  %i.     Ölet 
tinct.     OccTira  also  rarelj  massive. 

H.=6.  6.=5'4— 6*5.  Lustre  snbmetallic;  a  little  shining.  Color 
iron-blaok,  brownish-blaek,  grayish-blaek ;  often  irideecent.  Streak  dark 
red  to  black.     Opaque.     Fracture  sobconchoidal,  imeven,     Brittle. 


Comp.,  Var. — Columbate  and  tsntalate  of  iroD  and  manganese,  of  the  general  forraula  ({"e, 
Sin)  (ob,  Ta),  with  at  leaBt  tnlee  as  much.  atomieally  o!  oolumbic  aa  of  tantalic  seid,  and  with  the 
specific  gravity  iacreaBing  as  äie  proportion  of  tantalio  seid  increaaes  (Blomatrand,  1 865 ;  Marig- 
aac,  1S66).  The  followiiyf  are  aome  of  the  ratios  from  Marignac's  determinations :  (1)  From 
Greenlflcd,  ¥a  3'3  p.  c, ;  Cb  :  t^=:36  :  1.  (2)  Acworth,  N.  H.,  La  Vilate,  nesr  Umogea,  and  tta 
<Jmm»%  of  BodeumaiB,  ta  15'8— 13-4;  Ob  :  f  a=l  or  8  :  1.  (S)  Another  fr.  Bodenmais,  fa27-l; 
ob:  ^a=S;  !.  {4}  A  third  fr.  Bodonmaia,  fa35-4;  6b:  ta=about  2  :  1.  (5)  From  Haddam^ 
ta,  30'4,  and  anotber  31'5 ;  Ob  ;  $a=2'5  :  1.  (6)  In  another  from  Haddam  he  foimd  only  10 
p.  c.  of  tantaüc  add,  but  qaeries  the  reault.    Blomatrand  obtaiced  for  a  Haddam  apecimen  (anal. 
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8)  ob :  ta=3  :  1,  with  G.=6'151 ;  for  on©  fr.  Bodenmaia  (anal.  18),  6b  :  fa=4  i  1,  mth  G= 
5-75;  another  fr.  B.  {aa&l  11),  Ob  :  fa-2-5  :  1,  with  G.=6'26:  for  one  fr.  Greenland,  no  ta> 
with  G.=S'395.    Eis  reaulta  all  givB  for  the  0,  ratio  of  baaeB  andacidB  1 ;  5. 

No.  3,  aboYo,  ^VBS  tlie  formula  8  (Fe,  ida)  Cb+^ffe,  Söilfa;  andNo.4,  2  (Je,  Sin)  Cb+(Fe, 
Mii)4^;  while  1  gives  36  (fi"©,  An)  Öb+(Pe,  iln)ta.  t'e  Ob  oorreBpoüds  to  columbic  acid  18-83, 
protoxyd  of  iroQ  21-17  =  100. 

The  tollowing  are  Üie  G.  of  the  Bpecünens  employed  for  the  imalyaea  below : 

ÖMineciunrf,  anaLS,  B-469— 5-405;  3,  5*708 ;  4,  5'3;  5,6-68— 6-B9;  6,  6-028— «'048;  7,6-85. 
Baiaria  snal.  9,  6-39;  II,  5-7;  12,  6-02- fi-QS ;  13,5-976;  U,  6'9tl;  16,5-698.  Ilmen  Mts., 
au'a  19  549— 5-73;  20,5-461;  21,5-447.  ereenionti,  anaL22,  23,  5-375;  24,  6-40— 6 ■42.  Cftojl- 
telo'ibe,  anaL  27,  5-60— 5'727.    Other  G.  ata  aB  follows : 

0  ü-  Northöeld,  Mass.,  6-6,  Shepard;  fr.  Monte  Video,  S.  A.,  6-660,  Maatelyne ;  fr.  Haddam,  G-967, 
Schrauf    fr.  Middletown,  5-590  aad  5'e45,  id, ;  fr.  Greenland,  5*896,  id. ;  fr.  Bodenmaia,  6-115,  Id. 

The  Bodenmaia  spedraens,  having  the  higteBt  G,,  give  a  blaek  powder ;  and  others,  of  leBS,  a 
dark  reddisb-brown,  but  as  a  result  of  paröal  alteration,  Rose. 

The  angles  of  the  orjatals  vary  considerably.  ■  The  angleB  ahove  giyen  are  thoae  calculated  by 
Schranf  öfter  a  atudy  of  the  crystals  of  variaua  localitiea,  adopting  for  tha  baais  i-i  A  1-5=101° 
30'  (obs.  on  Greonland  eryatala),  and  i-l  A  i-3=112°  10'  (lia°  20',  oba.  on  Gr.  oryat.).  The  anthor 
obtained  somewhat  differont  results  from  a  Middletown  crysM,  f.  429  (thia  Min.,  ©dit  of  1837, 
et  aeq.,  Am.  J.  Sd.,  rsxü.  150,  1837):  i-üA  1-5=104°  53';  i-iA/=140°  40',  whenoe /A /=100'' 
40';  vJAi-ä^lSa'fl',  wheuoei^A  4-3=111''  54';  0  Aj-i^ieO"  84',  whenee  i-i  A  J-t=109°  26'; 
Oa1.S=136''  36';  0Ai4=n9°  40';  l-ä  A  l-ä,  fl4),,  =  150''  IT.  The  angles  /A/=100°  40', 
0/\i4—leO°  34',  correspondtothedimensioüso:  &:  c=l-0634:  1:  1-206B.  Schrauf 's  measure- 
ment3  gav©  him  for  i-i  A  /=140°  30'.  fr.  Greenland  and  Bodenmaia;  i-i  A  4-1=108",  fr.  B. 

The  crystalB  from  Eavaria,  Miask,  OocueDtiout,  Chesterfleld,  MbsSt  and  Monte  Video,  iiüve  the 
genaral  form  sbown  in  f.  429,  430,  though  aometimes  with  the  baanl  plane  wanting ;  while  thoae 
of  Greenland  have  the  habit  generally  of  f.  431  (fr.  Sohrauf 's  paper).  Occaaionally  the  ootahedral 
planes  are  veiy  much  elongated,  produoing  eryatala  with  long  pyramidal  Bummita,  as  a  kind 
from  Acworth,  'S.  K  (Shop.,  Am.  J.  ScL,  xvii.  358,  1830|. 

Analyaea:  1,  Wollasion  (Phil.  Trana.,  1809,  246);  2,  Schlieper  (Po^.,  IxüL  311);  3,  H.  Rose 
(ib.);  4,  Hermann  (J.  pr.  Ob.,  xliv.  207);  5,  0.  F.  Chandler  (Inai^;.  Diasert.);  8,  Ooaron  (Pogg., 
seil,  61T);  7,  T.  8.  Hunt  (Am.  J.  Sei.,  II.  liv.  340);  3,  Blomatrand  (Mem.  Univ.  Lund-,  1885,  J. 
pr.  Oh.,  xcii.  44);  9-11,  H.  Boae  (!.  c);  12,  Avdejef  (Pogg.,  bdii.  317);  13,  Jacobson  (ib.);  14, 
Chandler  (L  o.);  15,  Warren  (Pogg.,  Isuv.  438);  16,  17,  Homatrand  (1.  o);  18,  H.  Müller  (J.  pr. 
Ob.,  Ivüi.  183,  Isiii,  37);  19,  Hermann  (X  pr.  Cb.,  xxiviü.  121);  20,  Bromeis  (Pogg.,  liii.  157); 


-23,  Ooaten  (L 

-)';  24,' Hermann 

Bull. 

Soc.  Nat.  MoBCOU,  ss 

lil.  87,  1886);  25,  Müller  (1.  c); 

3,  Blorastrand  (1 

c);  27,  Damour  (a  B., 

rsTÜi. 

55,  40) : 

Ob     fa 

Sn 

W 

i-e 

& 

Cu 

Öa 

.  Connecticut 

15 

=100  Wollaaton. 

2.  Middletown 

78-83 

0*39 

0-07 

0-45,  flg  0-22=  101'23  Schlieper. 

79-62 

0-47 

16-37 

4-44 

006 

ir.=l00-96ßoae. 

7S'23 

0*4 

0-28 

14-06 

— ,  Mg 0-49=9906  Hermann. 

78*79 

0-60 

18*33 

3-14 

0  48=99-24  Chandler. 

6. 

0-56 

15-00 

4'50 

=  09-86  Oesten. 

7.  Haddam 

15  ■67 

3-a5 

0-50 

=99-92  Hunt 

8. 

61'53  28*5 

5  0-34 

0-76 

13-54 

4-56 



,  Zr  0-34,  Mg  0*42,  fi  0-16= 

100-19  B. 

9.  Bodonmaia 

0*45 

14-30 

3-35 

0*13 

(r.=98-S0  Boae. 

0. 

81*34 

0-19 

13-89 

S'7T 

0-10 

ir.=99-a9Bo3e. 

1. 

19-68 

0*12 

15-10 

4-65 

0*12 

ir.=99-67  Eose. 

2. 

80-64 

0-10 

15-33 

4-69 

0*21  =  10093  Aydejef. 

3.          " 

79-78 

0*10 



14-7  T 

4-77 

1-51 

=100-89  Jacobaon. 

17-2 


17.  "  48-87  80*58 

18.  Tirscbenreutb     78-6 

19.  Ihnen  Uta. 


78*60  


-  0-30,  fig  1-57=99-96  Warren. 

-  ,  Zr  0-28,  Mg  0-40,  fi  0*35= 

100-11  B, 

-  ,  Wg  0-14,  fi  0-40=99-55  BL 

lo-l      o-i         =99-07  Müller. 

8-50     6*09Stg3*44  ,  Y  S'O,  Ü  0-50=100  Herrn. 

12-76    4-48lilg3-01  0-75,  Ü  O*5a=ln0'17  BromeiB. 

14*29  [7-55]     —  0*54,  0  0*54=100  Oesten, 

16*91     4*34        0-54=98-22  Oeston. 

16*52    4*95       0*39=99-83  OeBten. 


15-70 
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—  fig  0*G0=99-91  HermauiL 

-=lU0-42M:iiEer. 

■-.,  2r  O'IS,  ]4g  0-23,  tb  0'12  = 


14-50    7'17 =10041  Bamour. 

—  13-3      5-5  —      — =lüa-2  H"oriäenski51ii. 
^  Ilmenlo  aeia  of  Hcraiarra. 

WoUaston's  aiialysia  was  made  oii  four  grains  of  the  ori^nal  spodmoii  in  tho  Britiah  Miiaeum, 
sent  out  fram  Conneoüout  by  Goremor  Winthrop  Ui  Sir  Hana  Sloane. 

Pyr.,  etc. — Like  tantalite.  Ton  Eobell  etatos  that  Wien  dccompoaeii  by  fuaion  witJi  cauetic 
potashi  and  ireated  wiUi  muriatio  and  sulpliurio  adds,  it  gives,  on  the  addition  of  zinc,  a  blue 
color  muchinore  laatii^  thanwith  tantalite;  and  the  variety  dianite,  wlien  aimilarly  treated,  giYöS, 
ou  boiling  witli  tin-foil,  and  dilution  witU  ita  volume  of  water,  a  Bapphire-l>lue  flnid,  while,  witli 
tantalite  and  ordinary  columbite,  the  metallio  acid  reniiünH  undiaaolved.  The  rarietj  from  Had- 
dam,  Ct,  is  partially  decompoaed  when  the  powdered  mineral  is  evaporated  to  dryneas  with  con- 
oontrated  Bulphurie  aoid,  ita  color  is  ohanged  to  white,  light  gray,  or  yellow,  and  when  boiled 
witb  muriatie  acid  and  metallio  zine  it  givoa  a  beautifui  blue.  The  remarkably  pure  and  unaltered 
columbile  from  Atkaut-flord  ia  Greenlaod  is  also  partially  deoomposed  by  aulphuric  aeid,  and  the 
product  givea  the  reantioa  test  with  ainc,  aa  above. 

Obs.---Occura  at  fialjanstein,  Bavaria,  near  Zwiesel,  not  far  from  BodenmaiB,  in  granite,  with 
iolite  and  magnetite ;  at  Tirschenreuth,  Barariai  at  Taramela,  in  Pinland;  at  Chanteloabe,  near 
Limogea,  in  pegmatite  with  tantalite;  near  Miask,  in  tiie  Emea  Mts.,  with  samarskite;  at  Her- 
manakär,  near  Björakär,  in  Fialand;  in  Greenland,  in  cryolite,  at  Evigtolc,  in  brilliaut  crystals; 
disseininated  through  Or  among  the  wolfram  of  Auvorgne,  and  detected  by  aeting  with  aqua-regia, 
whieh  diasolvea  the  wollram  and  leaves  untoucbed  the  oolumbite  fPhipaon,  Obem.  Newa,  1361, 
160);  at  Monte  Video,  S.  A, 

In  the  United  Statea,  at  Haddam,  2  m.  from  the  village,  in  a  granile  Tein,  some  of  the  crystals 
SBveral  pouuda  in  weight ;  also  at  the  ohrysoberyl  looality,  but  not  now  acoessible ;  also  at  the 
iolite  looality,  Haddam ;  near  Middletown,  in  the  "  feldspar  "  or  "  china-stone  quarry,"  with  tdbite, 
abundant  in  fiue  ciyatala  some  vory  largo;  Agare  429  representa  one  J  in.  long;  another,  de- 
scribed  by  Professor  Johflaton  (Am.  J.  SoL,  xxx.  38'!),  weighed,  before  it  was  broken,  14  pounds; 
and  tbe  part  figured  about  6  in.  in  length  and  breadth,  weighed  6  Ibs.  13  oz.;  it  exhibits  the  faces 
tt,  i-i,  i'-2,  I,  i-i,  i'i,  and  flnother  Imperfect  plane,  whioh  appeara  to  bo  1-3.  At  Cheaterfleld, 
MbsSt  Borne  Öne  cryatals,  assooiated  with  blue  and  green  tourmalinaa  and  beryl,  in  a  vein  of 
alhitie  granite ;  Aoworth,  N.  H. ;  also  Beverly,  Bplasa. ;  Northfieid,  Mass.,  with  beryl ;  Plymoaih, 
N.  H.,  with  beiyl;  Greei^eld,  N.  T.,  with  ehryaoberyl. 

The  Connecticut  ciralida  ars  usoally  ratber  fragile  from  partial  change ;  while  those  of  Qreen- 
land  are  very  firm  and  hard. 

The  oocurrenee  of  eolumljjte  in  America  waa  flrst  made  known  by  Mr.  Hatchett's  examinalion 
of  a  apeeimen  sent  by  Governor  Winthrop  to  Sir  Hana  Sloane,  theu  President  of  the  Eoyal  Society, 
whioh  was  labelled  aa  found  at  Neatneagua.  Dr.  Ö,  L.  IMitohill  stated  (Med.  Repos.,  vol.  viil)  that 
it  was  taken  at  a  spring  at  Few  London,  Conn.  No  locality  haa  since  been  detected  at  that  place. 
But  the  redisoovery  of  it  at  Haddam,  Erst  publiahod  by  Dr.  Torrey  (Am.  J.  ScL,  iv.  S2),  and  Binne 
near  Middletown,  about  1  m.  distant^  has  led  to  the  behef  that  the  original  locality  waa  at  one  of 
these  places,  whioh  are  about  30  m.  W.  of  Hew  London. 

Tor  recent  papers  on  ciyst.  see  Deacl.,  Ann,  d,  M.,  T.  vüu  395 ;  Sehrauf;  Ber.  Ak.  Wien,  iliv. 
445,  1861 ;  Maaltelyne,  Phil  Mag.,  17.  zxv.  41.  The  crystallographio  identify  of  the  American 
mineral  with  the  Bavarian  waa  firat  ahown  by  Dr.  J.  Torrey  (Ann.  Lyo.  F.  Y.,  i.  89,  182*). 

Tbe  meCal  of  columbile  waa  named  coiumbiimi  by  Hatchett  in  1802,  finm  Columbia,  a  name  of 
America,  whence  hia  apedmen  waa  recetved,  aai  thns  came  the  name  colmiMle  given  by  Jamesoa 
and  Thomson  (aee  fbrther  under  tantalite).  Böse,  after  inveat^ating  the  metsl  and  Its  componnda, 
named  it  anow,  caüing  it  niobiian,  and  thia  gave  riao  i«  the  name  iHobile.  Saierite  is  from  the 
German  name  of  Bavaria.  Torrehte  Thomson,  named  after  Dr.  J.  Torrey,  ia  the  ordinary  Middle- 
town oolumbite ;  and  GreenlandOe  BreiÜi.,  is  that  fhim  Greenland ;  botn  names  originated  partly 
in  erroneous  views  ofthe  orystals  of  the  minerala.  ZHanUeia  tbe  Bodenmais  cohimbite,  in  whidi 
V.  Kobell  supposed  he  had  diaeovered  the  acid  of  a  uew  metal,  which  he  called  dianimn. 

So  good  reaeon  has  been  given  for  aubstitnting  ntobiam  tot  columbium;  and  yet  most  Engliah 
chemists,  as  well  aa  European,  have  thus  far  followed  Rose  ia  rejecting  the  naino  givea  by  the 
Enghah  diseoveret,    The  nile  of  prloriiy  domands  reci^nition. 

47S.  TAPIOUTB.    Tapioiit  Ä.  R  NordensUöld,  (Efv.  Ak,  Stockh.,  443,  1863,    Tantalite  (fr 
Sukuia)  Arppe,  Act.  Soo.  Sei.  Fenn.,  vL  SSO,  1861. 
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Tetragonal.  O  A  1-J^14T°  7' ;  «— 0-646i.  1  M  in  same  pyramid 
123°  1',  over  base  84°  52' ;  Oa  1^137"  34' ;  1  A  l-^=151''  30'.  Cleavage 
indistinct. 

H.=6.  G.=7-35— 7-37,  Nord.;  7-17— 7-36,  Arppe.  Lustre  strong 
adamaatine,  approaching  metaUic.     Oolor  pure  blaclc. 


Comp. — i'o'T^'=Taiita]ic  fioid  83-1,  protosyd  ot 
2,  Nordenskiold  (L  c) : 


Analyaes  ;  1,  Arppe  (1.  c); 


Pyr.,  etc. — B.B.  beTiaves  like  tantalite,  but  gives  no  reacHon  for  manganeae. 
Obs. — Oceurs  noiir  liie  Eulmala  farm,  in  the  Tillage  of  Sukula,  in  tho  pacisli  of  Tammola,  Pin- 
laod,  in  wäiite  pegmatjte  granite,  with  boryi,  tourmaline,  and  arBenopyrite. 
Kamed  from  an  aceient  Finoish  divinity. 

476.  HIBIiMITEI.    lljelmit  A.  E.  MrdaisMolä,  Po^.,  csi.  236,  1860. 

Ciyatallization  indistinct.     Massive,  without  apparent  cleavage. 
II.=5.     G.=^5'82.     Lusti-e  metaltie,     Color  pure black.    Streak  grayish- 
black.     Fractiire  e 


.— A  Btaano-tantalate  of  ir 

OH,  uTflüium,  and  yttria.    Analyais :  FordenakiöM  (L  c.) 

%     8a,W   Öu       Ü 

fs      i/ltt      Oe        Y      lüg      Öa       H 

62-42     6-56     0-10     4'8T 

80Ö     3  3a     107      619     026     4-2ri      3'26=99-3T. 

PyrT  etc. — In  tlie  cloaed  tube  decrepitatcs  and  yielda  water.  B.B.  üiftisible,  but  turna  brown 
in  O.F.  With  aalt  of  phosphorus  eaaily  diaaolved  to  a  bluiBh-green  glass.  Witll  borai  diasolTea 
to  a  clear  glaaa,  whidi  remaiua  unchanged  on  flaming,  With  aoda  oa  charooal  gives  metallle 
spangles  INocdenskiöld). 

Obs. — From  the  Kararfvet  mine,  near  Fahluo,  Sweden,  along  with  garaeti  pyrophjaaiite,  gado- 
linite,  aaplialtiim,  in  a  pegmatjte  graaite. 

4.11.  YTTROTANTALITE.    Tttrotanral  Ekeberg,  Ak.  H.  Stodth.,  uiü.  80,  1802.    Tautale 
oxide  yttrifSra  K,  Tr.,  1822.    TttroDmenit  Eerm.,  J.  pr.  Gh.,  ssiviii.  119,  1846. 


:  5  :  e=2'0934  :  1  : 


OrthorhomHc.  JA  J=123°10';  ö  A  2-^=103"  36' ; . 
1-8482.  Observed  planes  :  0  ;  vertical,  *-*,  J,  i-2,  »-ä, 
i-i ;  domes,  14,  M.  0  A  l-i=131''  26',  14  A  14=138° 
34',  i-*A  7=118"  25',  ^-lA  4-3=137°  16',  «4  A  i-2= 
105°  9',  a-äA«-ä,  ov.  i4,=9i°  32',  i-SAi-S,  adj.,= 
149°  42',  i4  A  t-§=159°  43'.  Crj^tals  often  tabuZar 
parallel  to  *-*.     Also  massive  ;  amorphous. 

I"I.=5— 5-5.  G.=5'4— 5-9.  Lustre  snbmetalKe 
to  vitreous  and  greaey.  Oolor  black,  brown,  brown- 
isli-yellow,  straw-yellow.  Streak  gray  to  colorless. 
Opaquo  to  snbtranslucent.  Fi'acture  small  conehoi- 
dal  to  granulär. 

Vax. — 1.  The  block  jttrotantalite,  of  Tttecby,  is  iton-black,  aub- 
metaUfo  in  lustre,  and  has  Gf.=B-396,  Bera.;  5'67,  Peretz;  after  %nition  6'40,  Pereta;  7 '09,  Hbr- 
denslriöld.    Often  in  crystals. 

2.  The  yeJfow  of  Ytterby  is  amorphoua  or  iudiaüoetly  crystalliied,  and  has  G.=:5'882,  Ekeberg; 
5-468,  Chäidler ;  after  i^^ition,  6'40,  Peretz;  5-846,  Ohandler.  3.  The  ydlow  from  Kararfvet 
\iaa  G-.=5'640,  Ohydeniua.    Tbis  variety  oontains  much  urarLiun). 


Ytterby. 
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Hermann  cnlla  fbe  mincml  of  anal.  5,  G,  1,  ytlrolatilaUle,  and  tliat  of  liis  own  analysis  yt^Ume- 
nile,  giving  G.=4'88. 

Comp — Tantalate  of  yttria  and  lime,  or  jttria,  lime,  and  iron,  with  aome  protoiyd  of  uranium ; 
('i'.Pe,  Öa,Ü)'°f&'=,ift  :Öa:  So  :'Ü  =  6:  2:  1  :  l.Tantalicadd  62-5,  yttria  32-6,  limo  6-2,  prot 
cayd  of  iron  3-4,  ptot  uranium  6'3=100.  Analysea  :  1-4,  Berselius  (Afhaadl^  iv.  268,  212, 
Sohw.  J,,  Sri.  461):  5,  Peteiz  (Pt^g.,  lnii.  155);  BÄ,  same,  witli  4-B6  IT,  the  mean  loaa  by 
^ition  (Kamm.  Mm.  Gh.,  400};  6,  Chendler  (Inang.  Disaert.);  7,  Potyka  (Inaug.  p:--"-*^-  ° 


Nordenskiöld  (P:^.,  esL  280):  9 
Mose.,  X33röi  358) : 

J.  J.  Chydenius  (ib.,  284) ;   10-13,  Hermann  (Bull.  Soo.  Nat. 

%     W 

Sn         Ü      Y           &e    %    Öa    Cu     Ü 

1.  Ttterby,  JieKolO      aO'I2  1*04       ©  ß-62  29-lai'eM6    0'50 =99  22  Berz. 

2.  "              ■'           69-50  1-25      "  3-33  29-90  "  2-72    3-39 =99-89  Berz. 

3.  "         iteft        61-00  8-26      "  0-50  20-26  "  3-50    6-25 =95-TB  Bera. 

4.  "        &«A.-&fc  61-82  2-69     "  Ml  38-62  "  0-65   3-26   — =97-85  Berz. 

6.         "         Mach        68-65  0-fiO      "3-94  21-25       6-29  1-40  7-55  040    =100  08  Per. 

6Ä.       "             "           56-80  0-57      3-75  30-22       5-96  1-33  J-18  0-40  4-86=100-05  Per. 

6.  "         yeltvw      57-21  1-85       O-IO      B-10  18-64       4-82  0-76  4-78  0-69  6-00=100  ChandL 

7.  "            "         55-60  0-49      0-10      7-00  36-52      0-77  0-19  3-60  0-43  4-11=99  61  Pot. 

8.  "         llacJt        5B-56  8-87 0-82  1956       890    4-37     tr.    6'68=100'86N. 

9.  KararfVet,&rt«ini    56-44 ZiiO-42      1-19  80-48       3-27    2'«  0-27  4-83=99-12  Cbja 

ta"     eb'>      ti      Th 

Ü       t    (Ce,La,l)i)  Je    Mn    Mg    Öa     fi 

10.  Ttterby        61-33       1-50   — 

11.  "              67-81       5-00   — 

e-64  19-74       ir.          8-06  1-00   2-08  l-66=:0]-01  H. 

1-87  18-30      2-21       13-81  0-33   —  0-50   — =100-59  H. 

d  liaa  found  16  p.  e.  oF  columbie  aoid  in  the  yellow  yttrotantalita ;  he  rcgards  Her- 
mann's  Qmenie  acid  as  having  no  existenoe.  Marign^  conSrma  thia  Statement,  and  has  sliown 
ilmenio  acää.  (G.  3-8)  to  be  oolumbic  aoid  mised  with  titanio  add,  while  hiß  "  niobic  "  acid  {G,=6) 
contained  tantalic  add     In  anal.  1,  2,  4'64  p.  c.  of  fi!  were  ibnnd,  and  ia  3,  5-43. 

Pyr.,  etc. — In  the  dosed  tube  yielda  water,  the  black  variotioB  turn  yellow.  On  intense  igni- 
tlon  both  varietiea  beoome  white  and  givo  olT  traees  of  fluoriue.  B.B.  infUsible.  With  Salt  of 
phosphorua  dissolves  with  at  ßrst  a  Separation  of  a  white  skeleton  of  tantalio  add,  which  witii  a 
streng  heat  is  alao  dissolved ;  the  hlacii  variaty  from  Yttsrby  givea  a  giass  faintly  iinted  roae-red 
from  the  preaenee  of  tnngatic  anid ;  the  dark  and  yellow  varietiea  give  a  faint  greeu  head  ou 
cooling,  dne  to  the  prcaenoe  of  uranium.  The  mineral  from  Finbo  and  KararIVet  gives  an  irou 
glass.  Witli  soi^  leaots  for  manganose.  With  soda  and  borai  on  charooa!  giyea  traoes  of  metal- 
fle  tin  (Berzeliua).  Not  decomposed  by  acids.  Deoomposad  on  fuaion  witli  bisulpiiate  of  potaah, 
and  when  the  product  is  hoilod  with  muriatie  add  metallic  zino  givea  a  pale  blue  oolor  to  the  Solu- 
tion whioh  soon  fadea. 

Obs. — Occurs  in  Sweden  at  Ttterby,  near  Vaxholin,  in  red  feldspar ;  at  the  KararfVet  mine, 
and  at  Pinbo  and  Broddix),  near  Fahlun,  imbeddod  in  quarta  and  übite,  aBaodated  with  gamet, 
mloa,  and  pyrophysalite. 

On  oryst.  see  A.  E.  NordensMöld,  (Efr.  Ale.  Stociih.,  1860,  38,  dted  in  Pogg.,  cxi  280,  and  .1. 
pr.  Ch.,  iifTTri,  198. 

The  name  yttroia^iiaUie  alludea  to  the  composition.  YitrmlmeniCe  was  given  to  a  variety  by 
Hermauu  npon  the  disoovcry  in  it  of  bis  sap'posed  now  metal  ümenium. 

478.  SAMARSKITE.  Uranotantal  H.  Rose,  Pogg.,  ilviü.  555,  1839.  Samarsicit  S.  Böse, 
Pogg.,  Isii.  157,  1847.  Uranoniobit  K  Eose,  Pogg.,  issL  166,  1841.  Tttroilmenit  Eerm., 
xlii.  129,  1847,  J.  pr.  Ch.,  sliv.  216,  184S. 

Orthorhombie.  Angle  of  priem  «-S,  135°  to  136°  {whenee  7  A  J=100° 
40'  to  101°  40',  near  tliat  of  eolumbite).     Usnany  in  flattened  grains. 

H.=5-5— 6.  G.=5-614— 5-75;. 5-45— 5-69,North  Carolina.  Lusti-e  of 
rsnrfa«e  of  fracture  shining  and  suboietalHc.  Color  velvet- black.  Streak 
'dark  reddish-brown.     Opaque.     Fractiire  subconcboidal. 
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La6sr  Fiukener  and  Stephan 
StPet,  1803,13): 

have  obtained 

ob       W        e        Zr      §n 

fh       &o      M 

41-47     1-36    11-60    4-SS     05 
60-17         ll'OS   4'25    0'63 

605    11'02    0 
5-S5    10-55    1 

TANTALATEH,   COLUMBATES,  531 

Mg  Ca,  J^n 

0-SO    0'92=fl6-84  Paretz. 

ßO'OO         lß-70  15'90  n04     O'IS     1-02=101-41  Peretz. 

"                    65-31         16-71  1B-S4  8-36    0-7B     l-88=99-ei  Peretiz. 

"               55-10  0-48     18-22  15-05  491    0-26     l-OO,  Sn  0'26,  Öa  0-07=96'85  Ohandler. 

"                    56-38     B16-63  8-87  13-29    0-50,Ce,  La  2-86,  Mn  1-20,  igö.  0-33=10003  H 

r.  Carolina  54-81          "ll-OS  U-07  11-11,  Ce,  La  3-95,igii.  0-24=101-21  Hunt. 

obtained  from  üie  Miask  mineial  (H.  Bobs  in  Yerb.  lOn. 
Cn     Ce       f      %     Ca      fl 

0-25     3-31     12-Sl    0-14    0-73    0-45=100-55. 
15-90  0-04   0-64    0-40=100-8a. 

Q-ivii^  for  tte  0.  ratio  betwoen  th©  ob  [+"W^  d  tb  tb  m  reflionta  0-49  : 9-65=1  :  1, 
whence  tbe  general  formula  {&',  E,  "Rif  Ob'. 

Pyr.,  eto. — In  Üie  elosed  tübe  deorepitalcB,  glow  bk  g  d  Imte  ccaeka  open,  and  tama 
black,  and  is  of  diminiabed  density.  B.B.  fiisoa  on  th  dg  t  black  glaas.  Withboraiin 
O.F.  givaa  a  yellowisli-grean  to  red  bead,  in  H,F.  a  y  11  w  Eo  gr  U-black,  whicb  on  Hamii^ 
becomes  opaque  and  jellowiah-brown.     Tith  ssJt    f  ph    ph  botli  flsmoa  an  emerald- 

green  b&ad-     Witli  aoda  yiclda  a  iuaji^;aiieBe  rcacti  l?       mp  on  f^ision  "witU  bieulphRte 

of  potash,  jielding  a  yellow  maaa  whicäi  on  tceatme  t  with  d  1  te  mutiatio  add  Beparatea  white 
tactalie  aeid,  and  on  boiling  with  raetallio  ziiic  gives  a  bne  blue  color.  SamaisMte  in  powder  ia 
also  eiiffloiently  deconiposcd  on  Ixiiling  with  concentiated  aulphuric  add  to  give  the  blue  reduc- 
tion  test  wben  the  acid  fluid  is  treated  with  metallic  zinc  or  tin. 

Obs.— Uranotautaiite  otcura  in  reddiah-brown  feldapar,  with  cryatsHized  Eesehynite,  in  tbe 
IlmeD.  mountaiua,  noar  Minsk  in  the  Ural.    The  largeat  piecea  met  with  were  of  tbe  aiae  of 

If  the  oecurring  priam  of  Samarakita  is  ^ä  jnatead  of  i-S  IßB  in  meugite),  then  /A /beeomea 
100"  67'  to  102°  20'. 
Hamed  after  the  Eussian,  v.  SamarakL 

479.  EUXENTTE.    Eaxenit  Scheerer,  Pogg.,  L  149,  1840,  Ixsii.  566. 

Orthorhombie.  Form  a  rectangular  priam  (i-i,  i-t)  with  lateral  edgea 
replaced  bj  I,  and  a  pyramid  at  summit,  also  with  a  maerodome  m-j. 
lA  1^126°,  i-lAm^=15i°  30',  i^Apjramid=107'',  Dahl;  IaZ=UO°% 
«-1  A  m-is^lSS",  *-«  Am-t=124:°,  *-«  A  pjr.^lSß",  Greg;  pi-ism  of  141°, 
maerodome  of  59°  15',  Breith.     Cleavage  none.     Commonly  massive. 

H.=6'5.  G.=4-60,  Jölster,  Scheerer;  4-73—4-76,  Tvedenstrand,  id. ; 
4-94-4-99,  ib.,  Breith.;  _4-89-4-99,  Alve,  Torbea ;  4-96,  Chydenius. 
LuBtre  brilliant,  metalKc-vitreous,  or  somewhat  greaay.  Oolor  hrownish- 
black ;  in  thin  Bplinters  a  reddish-brown  transniceiiee  lighter  than  the 
etreak.  Streak-powder  jcllowieh  to  reddiah-brown.  Fractnre  subcon- 
choidal. 

Comp. — A  eolumbo-tantalat«,  containing  titanio  aeid,  jttrium,  and  uranium.  0.  ratio  for  fi,  Ti, 
ßb+f  a=  {fi-oia  raean  of  sual,  3,  4)  8  :  6  ;  7 ;  and  if  the  ötauio  ia  baaic,  the  ratio  for  the  haaea  and 
Cb  +  Tals2  :  1,  which  would  ^ve  the  fonnula  (ii',fi)'{ölj,Ta).  If'ti  ia  aeid,  the  ratio  ia  8  :  13. 
'Eermann  makea  it  iaomorphoua  and  similar  in  formula  with  feechjmte.  Änalyaea:  1,  2,  Scboerer 
(1.  c);  3,  Porbos  &  Dahl  (Bd,  N.  PbE.  J.,  IL  L  62);  i,  Strecter  (J.  pr,  Ch.,  liiv.  384);  5,  Ohy- 
denius  (Bull.  Soo.  Oh.,  vi.  434,  186B) : 

iSb,%     Ti     31     Ö  fe     Öe    La     t     %    Öa     fi 

1.  Jölster  49-66    7-94   — •  6-34  2-18  0-96  26-09  0  39  2-47  3-97  Scheerer. 

2.  Tvedenstrand       53-64        7'53  2-60       2-91      28-97 4-04=99-74  Soheerar. 

3.  Alva  SS'Oa  14-36  3-13  5-22  1-98  331    29-38  0-19  1-37   2-88=100-37  F.  &  D. 
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The  Jölatec  emeuite  oontains  tlie  most  titanic  acid;  yet  Schaerer  doea  not  doubt  Ihe  Idanäty 
of  tie  two  minerala. 

OhydeniuB  taa  aLown  Uiat  the  mineral  contaius  thoria,  atid  only  traoea  of  oxjd  of  ceriam. 
Jitarienac  (Bib,  Univ.,  xxy.  29,  1866)  found  52'28  ofmetaflic  acäd,  conaistk^  of  aboat  S2'6  p.  c  of 
ob  and  29*7  of  Utanic,  tha  ratio  of  the  two  beiag  atated  at  268  :  243. 

Fyi;  etc. — B.B.  infuaible.  Diaaolrea  in  borax  and  aalt  of  phoaphornB,  g^viog  a  yellow  head 
wliile  bot;  iritfi  aale  of  phosphorua  sliowa  a  yellomah-groon  (uranium  reaetion)  on  cooling,  if  auf- 
ficienüy  aatarated  (Scheerer],  Wien  deoomposed  by  fuslon  with  oauatie  potaah,  and  sabHequently 
treated  with  water,  and  this  Solution  neutraliaed  with  muriatio  acld,  it  gires  a  preripitate,  -w-bich, 
boiled  wlth  oonoentrated  mnriatic  add  and  tin-foil,  gives  a  olear  sapphire-blue  fluid,  which  ohangea 
to  an  oUve-green,  and  flnally  bleacbea.  If  tha  reaidne  of  the  fuaion  after  leaohing  is  treated  with 
mnriatio  aoid  and  boiled  with  tin-foil,  it  yields  on  düution  a  pale  roae-red  eolor  [r.  Kohell). 
The  minecal  is  suffioient^  attacked,  on  evapocation  with  sulphurio  aoid,  to  give  awhitish  reaidue, 
whiob,  treated  with  metallic  zinc  or  tin,  afforda  the  charaoteriBtio  blua  leduction  tost. 

Obs. — Oceura  at  Jölatet  in  Norway,  imbedded  in  feldapar  and  someämea  in  soaly  mioa,  tha 
largest  crystals  3  in.  long  and  ^  in.  wida,  but  usually  muoh  smaller ;  also  near  TTedenatrand ;  at 
Alre,  Island  of  Tromoen,  near  Arendal ;  at  Möratjär,  near  Naskilen. 

Mamed  by  Soheerer  from  eii(criii,  a  siranger,  in  ahuaion  to  tha  rarity  of  ita  occarrenra. 

48a  ÄISOHYNITB.    iEeobynit  Sera.,  Jabresb.,  ix.  195,  1828. 

Orthorhombic.    ZA  J=91°  3iJ',  O  A  l-i=145°  18',  Kokscharof ;  a:h:G 

=0'69344:  1  :  1-0279.    Observed  planes :  0  (not  common) ;  vertical,  «-2, /, 

«-5 ;  brachydome,  24 ;  oetaliedral,  1-2.  Ciystals  usually  long 

prismatic  and  striated.     Oleavage :  i-z  in  trae^,  or  none ; 

none  observalile  aceording  to  Kokscharof. 


i-i  A  •i-2=128°  6' 
ä-ä  A  «-1=115  57 
Ja  a=134  IH 
2-i  A  2-t,  top, =73  10 


2-?  A  a=143''  25'- 
1-5A1-2,  adj.,=136  56i 
i-2  A  1-2=146  60     . 
24  A  l-ä=128  16 


ir.=5-6.  G.=4-9-5-14;  5-118,  Miask,  Kokseliarof. 
Lußtre  submetaUie — resinous,  nearly  dull.  Color  nearly 
blaclc,  inclining  to  bi-ownidi-yellow  wiien  tran&lncent. 
Streak  gray,  or  yellowish-brown,  almost  blaek.  Kubtrans- 
Practure  sin  all  Bubconcboidal, 


Comp.— Doubtfiil.  The  mineral  desoribed  by  Berzelins  and  analyzed  by 
Hartwall  differa  much  in  tbe  pycognostio  and  other  charactcra  given  from 
tiat  from  the  aame  locality  investigated  by  Hennanji,  and  the  identity  of  the 
two  iB  not  jet  certain,  Scheerer  found  no  ziroonia.  AnalysaB:  ],  Hartmall  (Pogg.,  xvÜ.  483, 
Jahreab.,  is.  195);  2-4,  Hermann  (J.  pr.  Gh.,  xiii.  89,  xxiviL  1.16, 1.  170,  IxviiL  97);  6,  id.  (Bull. 
Sog.  Nat  Moacou,  jsivlil.  472,  J.  pr.  Ch.,  leii.  288) ;  6,  id.  (Bull.  See.  Nat.  Moacou,  ixxii.  D5, 


*a,ab  *i         &      8n     th      Je     Sa 

66-0      20-0    O'ß 15-0 

83-30  11'94?  !7-5a  — -   -—  17-65 

35-05  l'0''56?  17-68 4-82    

33-20  25-90 5'45  23-20 

82-30*  15-05 22-91     6-00 

SS-Sa'    16-12 22-67     6-58 

B  M läe  Si-m  iJmcnic  add  (or.  Ister,  11-26  ilmei 
t>  Made  80-16  Umenic  add  pim  8'43  ninbons  a 


15-96= 
14-36= 
e,  andlfi-TäilD 


Y  Ca  fi 

8-8       ,¥^ea-6=97-9K 

9'35  2-40  1-66=101-05  Herrn. 

i-62  1-68=100-51  Herrn. 

1'28  1-20=100-51  Herrn, 

6-30  1-dO  1-70=10012  Herrn. 

4-SO  2-16  r50=I00-18  Herrn, 
nons  acii)  plus  3-39  nlobous  acld. 


Hermenn's  analyges  afibrd.for  the^O.  ratio  of  baaoB,  Ti,  Öb+ta  7-9:60;  8-2,  as  daduced  by 
him,  or  lS-9  :  8'2  for  baaea-l-'fi,  andCb  +  'fa.     His  ilmenie  aoid  is  made  tantalio  and  colnmbio, 

Fyr.,  etc. — In  the  open  tube  jields  water  and  tracos  of  fluorine.  B.R  in  the  forceps  sweUa 
up  and  ohangea  ita  color  from  blaclt  to  n  ruaty  brown.    In  borax  disaolves  easily  in  O.F.,  giving 
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a  yellow  bead  whjle  hot,  and  on  oooling  becomes  colorleaa ;  in  E.F.  wißi  tin  givoa  a  blood-red 
boad.  More  difficultly  eolable  in  aalt  of  pliospborus;  with  a  small  amount  of  the  assay  ^vea  a 
eotorless  bead,  wliile  wiüi  a  iarger  quantity  there  aeparatea  a  white  Bubatance  which  elouds  the 
bead;  in  R.F.,  with  tin  on  oharcoal,  yiolda  an  amethyatiiie  glass  (Berzeliua).  Decomposed  on 
fusion  withpotash;  jielda  reactions  simüar  to  tboae  montioned  nndcr  euienite  (v.Koball).  It  is 
olao  suffidontly  deoomposed  by  aiilpliurio  aoid  to  ahow  the  reductiou  test  with  zinc. 

Obs.. — Prom  Miaak  in  the  Ilmen  Mta.,  in  feldapar  with  mica  and  aircon;  alao  with  euolase  in 
the  gold  Sands  of  "Kaufmann'sBalsakin,"  in  the  Orenburg  Diatriet,  Southern  Ural. 

Nained  from  alojure,  shame,  by  Berzeliua,  in  alluaion  to  the  inabihty  of  Chemical  Science,  at  the 
time  of  ita  diacovery,  to  separate  the  two  vmlike  subatanoes,  titanic  acid  and  Eirconia. 

On  cryat,  aee  Brooks,  PMl,  Mag.,  x.  188  ;  Böse,  Eeia.  Ural.,  ii.  10 ;  Desoloizeaus,  Ann.  d.  M, 
IV.  ii.  S43;  Kokaubarof,  Min,  Rnssl.,  iii.  38*,  iv.  53,  100.  Rose  made  ä-5Ai-2=13T°  19',  ajid 
y-j  A  2-8=73°  44',  whiob.  he  saya  are  approiimatiüns  only,  the  faoea  being  rough.    Fig.  is'i  is  by 


481.  POLYCRASE.    Polykraa  Sdiecrer,  Pi^.,  liil  4S0,  : 

Orthorhombic.     IM=95°,  0  M-i=lSi°  15';  a:h: 
(=1-02655  :  1  :  1-0913.   Observed  planes  ae  in  the  ügure. 


O  A  3-*=:^118°  0' 
0  A  1=125  41^ 
0  A  l-ä=139  59 
1-3  A  1-S,  mac.,=96  40 
1-ä  A  1-3,  braeli.,=152 


1  AI,  inac.,^112°  32' 
1  AI,  brach., =106  24 

i-i  A  *-ä,  ov.  *-J,=140 

M  A  *-ä=160 

2-iAa=152 


Ciyetala  thin  hnear.     Cleavage  none. 

H.=5-5.  G.=5-09— 5-12.  Xustrebriffht.  Colorblack; 
in  spHntera  brownish.  Streah  grayiBh-brown.  Fracture 
concboidal. 


Oorop. — AcconÜDg  to  Soheerer,  containa  columbic  add,  oxyd  of  uracium,  titanic  acid,  zirconia, 
oiydof  iron,  yttria,  and  protosyd  of  ceiium,  with  a  litäo  aluminat  Mid  traces  of  lime  andmagneaia. 

Pyr.,  etc. — In  the  dosed  tube  decrepitates,  and  giyes  traces  of  water.  B.B.  in  the  forceps 
glowä,  and  turns  to  fl  Eght  grayiab-brown  color,  but  is  infasible.  Soluble  in  baras,  giring  in 
O.F.  a  clear  yellow  bead,  wbich  in  R.P.  with  tin  tuma  browu.  In  aalt  of  pliosphorns  gives  i 
cloar  yeilow  glaaa,  whidi  on  cooling  is  greeniah ;  in  R.F.  the  color  becomes  darker.  With  sodano 
reaction  for  maJ^aneae,  and  on  chareoal  do  aetallio  partielea.  Decompoaed  by  oyaporation  with 
coiicentraled  sulphurio  acid;  the  producl,  treated  with  znuriatic  add,  pvea  on  Imilmg  with  mo- 
tallic  aiüc  or  tin  a  deep  azure-blue  Solution,  which  doea  not  fado.     The  dilote  Solution  gives  a 


!r  (zii 


,ia). 


Obs Srom  Hitteröe,  Norway,  in  graulte  with  gadolinita  and  ortiiite ;  eryatals  ^  to  1^  in,  long ; 

alao  near  Dresden. 

Named  from  iroJft,  vumy,  and  itpüir«,  mixturs. 

S.  B.  Moller  makes  the  so-called  polycraao  of  Brevig  eertaioly,  and  that  of  Hitteröe  probably, 
idontical  with  polymignite  (J.  pr.  Ob.,  Isis.  318).  Scheorer  mentions  a  priam  of  93°  32'  (B.  H. 
Ztg.,  KVii.  22),  and  Breithaupt  one  of  59°  and  121°. 

482.  POLYMIGNITE.    £enelins,  Ak.  H.  Stockh.,  338,  1824. 

Orthorhombic.     /A  7=91°  44',  OA  1-^=144"  «5 

3';  a:S:e=0-'7253:l;  1-0308.  Observed  planes: 
0 ;  l-l,  2-L  4-i,  i-l ;  2-ä. 


Oa  1-^=144°  53' 
0  A  24=125  15 
0  A  2-2=121  49 
aA4-i=160  26 
i4  A  2-2=111  46 


2-2  A  2-3,  mac.,=136°  28' 
2-2  A  2-2,  brach.,=99  14 
2-2  A  2-2,  bas.,=116  22 
1-*  A  1-*,  ov.  (?,=109  46 
i-t  A  1-*=125  7 
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Cleavage :  14  and  0  in  traces.  Ciystals  generally  elender  and  thiu,  and 
Btriated  longitudinally. 

H.=6'5.     G.=4-V7— 4'85.     Lustre   snlimetallie  but  brilliant.      Color 
black.     Streab  dart  brown.     Opaque.     Pracüire  peifect  conchoidal,  pre- 
;,  like  the  surface,  a  brilliancy  almost  metallic. 

i.  3S9,  1824),  imperfeet  he- 

Ti4a-30    &14-U    Fö  12-20     Ca  4-£0    Hd  2^0    66  5-00    f  11-50^9S04, 

with  a  tiace  of  potaBl!,  magnesia,  silioa,  and  oxyd  of  tin.  The  blowpipe  reactions  iadioalö  the 
probable  presenco  also  otcoltmibic  or  taniiäic  add  es  an  eBBentinl  conatitueut  (Bniab). 

Pyr.,  etc. — B.B,  infnsibte,  and  uncliaiiged  io  oolor.  With  borax  diBBolves  resdily,  givitig  an 
iron  iead ;  witti  more  of  the  aBaay  becomea  browuieli-yellow  oa  flaming,  anö.  opaque  on  coolicg ; 
Witt  tia  in  R.!F,  tums  reddiah-jellow.  Witt  salt  of  phosphorua  not  eaeily  aeted  upon,  gives  a 
reddiah  tjnge  in  B,F.,  wbiclt  ia  nnchanged  by  tin.  With  aoda  eliowB  traces  of  manganese  {Ber- 
zelins).  The  powdeied  FrederickBväm  mineral,  heaied  with  eoncentrated  sulphurio  add,  givea 
a  whitjah,  residue,  wMeh,  tieated  with  muriatic  aoid  and  lin-foil,  gives  a  beantiful  aKure-iilue  color, 
indioating,  aa  under  polyerase,  tlie  presenea  of  aome  other  metallin  acid  in  addition  to  titanic^ 
whieh  of  itaelf  gives  only  a  yiolet  color.  The  dilute  acid  Solution  gives  with  turmerio  papor  the 
orange  oolor  oharacteristio  of  zireoma, 

Obs.— Occiira  at  Frederioksrärn  in  Norway,  imhedded  in  feldspar  and  aireon-syenite.  Ita  crys- 
tala  sometimes  eicoed  an  inch  in  length.    Keported  by  Shepard  as  occurrjng  at  Beverly,  Masa, 

4S3.  PERGUSONTTE.    mmng&;  Ed.  Pha  Trans.,  i.  214,  !  828. 

436.  Tetragonal,  hemihedral.      (9  A  1-«=:124°  30;  «= 

1-464.  Observed  planes  aa  in  tlie  annexcd  fignre. 
0  A  1=115°  46',  1  A  1=100°  54',  and  128°  28',  3-|  A 
3-1=91°  59',  *-|  A  3-f =169°  17'.  Cleavage  :  1,  in 
distinct  traces, 

H.=5-5— 6.  G.=5-838,  Allan;  5-800,  Tumor. 
Luatre  extemally  duU,  on  tlie  fractnre  brilliantly 
vitreoue  and  eubmetallic.  Color  brownieh-black ;  in 
thin  seales  pale  liver-brown.  Streak  pale  brown, 
Subtranslucent — opaque.  Practure  imperfeet  con- 
cboidal. 

Comp.,  Var.— Variea  mueh  in  ooniposition,  accordir^  to  Ihe  anal- 
yses,  like  other  columbium  miuerals,  and  probably  as  a  reault  of  alter- 
ation.    The  deacription  above  given  is  from  (1)  the  Greealaad  fei^aaonite. 

2.  A  mmeral  frma  Ylierhj.  acoording  to  Nordensldöld,  is  very  aimilar  in  ita  hemihedral  ciyatal- 
lizatjon  and  form,  but  contains  6  p.  c.  of  waler  (anal.  8,  4)  r  aa  pyrochlore  is  aoraetimea  hydroua, 
thia  peculiarity  may  be  one  of  the  effeots  of  altcration.  It  Wa  an  imperfeet  baaal  cleavage  ;  a  vit- 
reous  to  greaay  luatre ;  a,  darfc  brown  color ;  H.=4-5;  G.=4'ayi  and  is  feebly  subtranslucent. 

3.  Tyrile  Forbes  (Bd.  H".  Phil.  J.,  L  67,  1855,  and  Phil.  Mag.,  IV.  xiii.  91)  occura  in  aquare 
pyramidal  cryatala  lilte  those  of  fei^uflonile,  and  sometinieB  2  inehes  long,  with  occasionally,  ao- 
oording  to  Keimgott,  planea  correaponding  to  0,  1,  3,  f ,  and  hemihedral ;  but  with  the  faces 
too  uneven  for  ezact  measurement.  It  haa  one  cleavage  distinct,  and  traces  of  two  others ;  color 
browniah-black ;  H.=6-5;  G.=5-13— 5-66,  Porhcs;  5-656,  Kenngott  It  containa  water,  but 
approaehea  fecgaaomte  in  uomposition  (anal.  5,  6).  It  is  from  Hampemyr  aud  Hohe,  near 
irendal,  Norway,  and  the  crysCala  often  stand  on  platoa  of  blaclt  mica. 

4.  A  mineral  from  the  ITorwegian  locahty  of  tyrito,  and  suppoeed  i«  be  that  spedoa  (the  speci- 
men  havii^  been  sent  ae  such  from  Krantz  to  H.  Rose),  haa  been  analyzed  witii  still  different 
reaiilta  by  X  Potyka  (Pogg.,  crii.  590),  he  findüig  in  it  7  p.  o.  of  potasli  (anal  7).  It  was  an 
irregiilar  masa  imbedded  in  reddiah  feldspar,  had  no  cleavage,  a  aubmetallio  lustre,  a  black  color, 
reddish-brown  at  the  edges  m  thin  splinters,  a  reddish-brown  streak,  and  H,=4,  G.=5-ia4. 

Thia  last  mineral,  the  tyrite,  the  Ttterby  mineral,  and  ferguaonite,  may  be  four  distinct  species, 
but  it  does  not  appoar  probable. 
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6.  Bragite  of  Porljes  and  DaU,  from  Heils,  NarBatÖ,  Aive,  and  Askero,  Horway,  haa  besn  re- 
ferred  io  ferguaonita  by  J.  Ä.  Michaelaon  (J.  pt.  OL,  xo.  103).  'S.  H  D.  deseribe  tie  mineral  na 
fetragonal,  with  H.  — 8—6*5;  G.=5-13— 5'36;  color  brown  ;  Btreak yellowish-brown  ;  lustre  aub- 
metallic ;  tMn  splintecs  tranalauent ;  and  aa  loaiag  water  when '  heated ;  but  mfiiaible  B.B.,  and 
beoomij^  yellow ;  and  aa  affording,  with  salt  of  phospliorua,  a  Bkeletnn  of  ailica ;  cliaracteM  wbioh 
süßest  a  relation  to  hydroua  or  ätered  ^rcou,  where  it  is  placed  oa  p^  216.  Michaelson's  mlu- 
erS  ia  graylsh-brown,  hea  H.;=4'B,  G.=B-40,  and  cont^as  no  sElioa  (anaL  8). 

Analysea :  1,  Hartwall  (Ak.  H.  Stookh.,  161,  1838) ;  2,  'Weber  (Pogg.,  cvii.  190) ;  3,  Nordena- 
tiöId(J.  pr.  Ch.,  \xssi.  20Oh  4,  Barzeliua  (Afh.  i.  Fya.,  etc.,  iv.  381).  Tyriie:  5,  6,  D.  Porbea 
(1.  c.)i  1,  Potyka(Po^.,  oriL  590);  8,  Michaelson  (1.  c): 


ßb      W     Sn     2r     Sl      Y 

Ca    La     Ü     i-e      Ca     fi 

1.  Greenland 

41-75    1-00  S'Oa    «'äl 

4-63 0-95  0-31 =99-62  H. 

2.          " 

48-84    0-85  6-93    3861 

8-05 0-36  1-33 =99  46  W, 

8.  Ttterby 

46-33        2-86 39-80 

1-12  0-10  3-lS  6-44=100-39  N. 

4,        " 

48-80        2-44 36-31 

101  0-41  8-07  5-11=91-81B. 

5.  Hampemyr,  Tyr.  4430        Ir.    5-66  39-'73 

635 S03  6-28  0-81  4-52=100-25  P. 

6.  Helle,              " 

44-48 Ir.    2-18  8*55  21-83 

5-63  1-41  5-99  2-11  1-08  4-66=100-18  F. 

1.  Norway,          " 

43-49  1-3B  0-09  0-80   31-90 

3-68 4-12  1-12  1-95  3-7!,  ft  1-23,  tb 

1.  neUe,  ß-ajite  3     48-10    ■ 


■41,  Öu  0'35=100-ä( 
-"  1-89  1-03,  SlD  " 

0-39,  tb  o-o; 


"Weber'3  acalysis  giveB  for  the  0.  ratio  of  protoiyda,  Birconia  and  tin-oxyd,  and  columbic  aoid, 
4'5  ;  1  :  5 ;  and,  if  the  airconia  13  basio,  for  basea  and  acid  aearlp  1  :  1=(IE°,  E)'  Ob'.  The 
Ytterbj  minsral  also  alforda  very  cloaely  the  ratio  1:1;  tyrits  aboiit  9:11;  Potyka'a  mineral 
9  :  fl^,  or  yeiy  aeaily  1  :  I.  Wüenoe  all,  tte  water  diaregaxded,  may  perbapa  como  under  täie 
above  general  formula. 

Blomstrand  finds  5  p.  o  tantalio  aeid  in  the  Ttterby  minerol. 

Pyr.,  etc.— Fei^aonite  from  Greenlacd  gives  iu  Üie  cloaed  tntie  a  litüe  water.  B.B.  infuaible ; 
on  cbarcoal  ita  oolor  beeomea  pale  yellow.  With  borai  diasolves  with  difficulty,  ^ving  a  yellow 
bead  wbile  hot,  the  inaoluble  porlioa  being  -wiiite ;  the  aaturated  bead  is  yollowiah-rod,  and  is 
made  opaque  by  flaming.  Slowly  diaaolved  by  aalt  of  phospliorua,  leaving  a  white  inaoluble  reai- 
due ;  in  CP.  the  bead  ia  yellow,  while  in  ß.F.  it  ia  colorlesa,  or,  if  satarated,  slightly  reddish,  be- 
coraicg  opaque  on  cocling ;  treated  with  tin  the  bead  remains  unoolored,  while  the  inaoluble  reaidue 
ia  made  fleab-ied.  Decompoaed  by  soda  without  diaaolving,  leavirg  a  roddiah  alag ;  with  aoda  on 
charcoal  afforda  globulra  of  metallio  tin  (Berzoliua).  When  eyaporated  with  aulphurio  arid  jdelda 
a  white  reaidue,  whiob,  treated  with  muriatic  add  and  metallic  zino,  ^yes  a  bluish-^ree"  oolor. 
Tyrite  decrapitatea  and  yielda  mach  waler  in  the  cloaed  tnbe  (Foj-bea). 

Obs. — Fei^uaonite  was  diacovered  by  Gie3eck4  near  Cape  Farewell  in  Greenland,  diaaeminated 
in  quartz,  and  named  after  Kobert  Fei^son  of  Raith.  Also  fonnd  at  Ttterby,  Sweden,  aa  men- 
tioned  above. 

Tyrite  is  assodated  with  eusenite  at  Hampemyr  on  the  islandof  Tromoe,  and  Helleon  the  main- 
land :  at  N^akul,  about  ten  miles  east  of  AreudaL 


484.  ADELPHOLITE.    Adelfolit  N.  Nordeaskläld,  Beakrilh.  Tml.  Min.,  1865,  Jahrb.  Min., 
313,  1858;  A.  E.  Nord.,  Pogg.,  cxxii.  015,  1804. 

TetragonaL    Anglea  undetermined. 

H.  =  3'5— 4-5.  G.=3-8.  Lustre  groaay.  Color  browniah-yellow  to  brown  and  black.  Streak 
white  or  ycllowiah-wMK.    Subtranalucent. 

A  coliunbate  of  iron  and  manganeae,  oontaining  41-3  p.  e.  of  metaUic  acida,  and  B'l  p.  c  of 
waler.    From  Lauriamäbi  in  Tammela,  Finland,  with  columbite. 


Orthorhombic.     /A  /=100''  28',  0  A  l-i=133°  i2':  aiil  ö=X-0i63  : 

1  : 1-2071. 
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OXYGEN   COMPOUNDS. 

0  A  1-3=136°  50'  i-%  A  i-i,  adj.,=136°  20' 

Ihi-i=UO  14  1-3A1-S,  mac.,=151  36 

i^  A  *-ä=lll  50  1-ä  A  1-fi,  brach.,=101  10 

Oeeurs  in  eliort  prisms,  often  tenniiiated  by  four- 
sided  pyramids,     No  distinct  eleavage. 

H.  =  5— 5-5.  G.=5'48.  Litstre  aubmetallie, 
splendent,  of  surface  of  fractore  subvitreous.  Color 
iron-black.  Streak-  chestnut-brown.  Fraeture  im- 
even. 

.  — Contains,  aeeoriÜDg  to  O.  Boss  (1.  c),  ziroonia,  oiyd  of  iron,  artd  titanio  acid. 

Pyr.,  etc. — B.B  infusiblo,  but  becomea  magnetio.  WiÜi  aalt  of  phoaphorus,  in  the  outerflame, 
givea  a  greenish-yeOow  olear  glass ;  in  the  inner  a  yellowish-red,  which  ia  made  deep  red  by  add- 
mgtin.    Wich  Boda  a  mai^aneBe  resotfon. 

Obs. — OccuTB  in  graoite  veina  in  the  Emen  Tnountains.  Tlie  cryatalB  ere  imbedded  in  albite, 
and  tlie  largesC  are  but  two  or  tliree  linea  long. 

Brooke'B  name  Ilmaiite  being  preocoupied,  Eose  obanged  it  to  Meagiie,  after  Menge,  the  diacov- 
erer  of  the  mioeral.     The  mengte  of  Brooke  is  monaaite. 

486.  KUTHERFORDITB.    Slt^wd,  Am.  Aasoc,  iv.  312,  1861,  Am.  J.  Bci^  IL  xii.  209. 


Moriociinic,  witli  Ia  /=93°,  according  to  Shepard.  In  cryatals  and 
graijis,  withont  eleavage. 

H.=5-5,  Hunt.  G.=5-58— 5-69,  Shopard  ;  5-55,  Hunt.  Lustre  of  fi-ac- 
ture  shining  vitreo-resinous,  and  color  blacMsh-brown.  Opaque,  but  thin 
fragmenta  translucent  and  snioky  orange-brown  by  transmitted  light. 
Streak  and  powder  yellowieh-brown,  near  tawn-color.  l'Vactare  concnoi- 
dal.     Brittle. 

Oomp. — According  to  Shepard,  contains  tltanic  acid,  oiyd  of  ceriiim,  and  poaaibly  oiyd  of 
uraniuni  and  yttria.  According  to  aome  unfiniahed  triais  by  T.  8.  Hunt  (Am.  J.  Sei.,  II.  xiv.  S44), 
it  contains  probaWy  B8"5  p.  c  or  more  of  tilanio  acid,  with  10  p.  c.  of  linie,  with  other  ingradients 
undetermioed. 

Obs. — Oeeurs  at  the  gold  mines  of  Rutherford  Co.,  STorth  Carolina,  along  with  rotlle,  broobite, 
zircon,  and  m 


3.    PHOSPHATES,  ARSENATES,  ANTIMONATES,  NITRATES. 

A.    PHOSPHATES,  ARSENATES,  ANÜMONATES. 

In  the  anhydrous  Phosphates  and  Arsenates  the  hardness  is  from  3  to  6 ; 
colore  various,  comprising,  beeides  white  or  colorless,  shadea  of  green, 
yellow,  blue,  brown,  violet,  bJack,  several  of  them  brlght;  eiystalÜne 
Ibrms  of  each  of  the  Systeme,  except  the  isometric.  The  hydrous  epeeies 
have  a  stÜl  wider  ränge  of  crystallization  and  eolors,  ineluding  the  isometric 
System  in  the  former,  and  reddish  shades  among  the  latter ;  while  the 
limits  of  hardness  are  lower,  beiiig  between  1  and  5  ;  a  rauch  larger  pro- 
portion  of  the  species  are  clinohedral.  In  composition,  the  oxygen  ratio 
tor  basea  and  acid  which  ie  far  the  most  common,  is  3  :  5 ;  next  to  this, 
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AHHYBBOUS   PHOSPHATES   AND 


rare ;  while  1  :  1  is  unknown,  except 
of  doubtful  cümpoaition. 


6:5;  the  ratlos  2  :  3,  4  :  5,  3  : 
probletnatieally  in  two  or  three 

The  pyrognosüc  reaotiona  for  phoBphateB  B.B.  are  the  foHowing :  If  tlie  acid  ia  combined  with 
a  base  whieh  of  itself  imparts  no  color  to  Ihe  flame,  it  ■will  give  a  characterietio  bluieli-green 
eolor,  and  th[a  may  be  mada  more  inlense  by  moisteniog  with  salphuric  seid  before  ignition.  If 
the  phoaphate  is  soluble  in  nitrie  a<ad,  tlie  düute  Bolution  will  give  with  acetate  of  iead  a  \vhite 
preoipitate,  whioh  after  wasMi^  jielda  B.B.  on  charooal  in  E.F.  a  otystalliae  polyhedral  bead  of 
pbosphata  of  Iead.  Further,,  acBording  to  BunsBn,  if  a  phoaphate,  or  a  Bubstaaoa  eontainicg  but 
a  small  amount  of  phoaphoric  acid,  be  heated  in  a  wide  closed  glasB  tubo,  with  three  parta  of  dry 
soda  and  a  amall  fragment  of  sodiQm,  it  ia  on  fusion  oonverted  into  a  phosphid,  wbidh  after 
CQoKng  yields  phosphuretted  hydrogen  whan  moistened  with  water.  Most  phoapbatoa  in  tha 
Etats  of  powder  are  reduced  to  phospbida  by  simple  fusion  with  sodium. 

Arsenalen  are  easily  reci^niaed  by  the  all^cooua  odor  given  when  treated  on  eharcoal,  espeiäallj 
when  fused  wläi  soda. 


I.  ANHYDROUS. 

AEEANGEMENT  OP  THE   SPECIES. 

L  XENOTIME  GROUP.    0.  ratio  for  baaes  and  acid  3  :  5.    Crystalliaation  tetragocal. 

490,  Xbnotme  Y'P  {Pej.jei  |¥ä 

491.  CHTPTOLrrE  Öe'f  '  (PO)^^,  [Be, 


II.  APATITE  GKOUP.  Oxygen  ratio  for  baaea  and  acid  3  :  5,  but  with  the  addition  of  a 
liuorid  or  Chlorid,  whioh,  if  iccluded  with  the  basea,  makea  the  ratio  10  :  15=3  :  3. 
CrystallizatioQ  hexagonal.    Formula  A  on  the  ratio  3  :  5,  and  B  that  of  '2  :  3. 


492,  Apatite  A  3Ctt'F  +  Ca(01,F) 

B  (,\öa+^o&[a,n"'^' 

493,  Pybomorpeite  A  3tb'!?+PbCi 

B  (lä^Pb+^CFbCl))""!" 

494,  MimetiteA  atb'Ss+PbC! 

B  (fttb+^(Pl>Cl))"Sa» 


(POjilOs  iea3  +  iea(CI„F,) 

p„0.(Ou,F,)|e,,iea,„ 

(P6),|6,  [Pbs  +  iPbCl, 

p«eiCi5|e^ol|Pb„ 
(A3e)5[e,  iiPb.+iPbci 
As,ejCijieii.iPb,o 


III.  WAGNEEITE  GEOOP.  0.  ratio  for  haaes  and  add  3  :  6,  but  with  the  addition,  in 
wagnerite,  of  a  fluorid,  whicli,  if  inoloded  with  the  baaea,  makea  the  ratio  4  ;  5,  Crystal- 
lization  orfhorhombie,  with  /A  7=91°  — 9ö°. 


i,   WiSHBRIIE   A 


496.    MONAZIIB 
4  97.    TORNBRITB 


Slg'f+MgP 
(SJftg  +  iMgF)*?' 
(Oe,La,i>i,fhJ)'I' 


(Pe),|0,  |Mg3+MgF. 
(PF)  |e,  j|Mg, 

(pe),je.  [(e8,taBi,y¥h), 


(fe,-Sln,U)'^ 


e  Wagnerite  group.    CryatalliEation  orthorhombio, 
(P6)=||e.  |(Se,Mn,Lia)i, 
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528  OXTGEN  OOMPOtfNDS. 

499.  TripliteA  (:S'e,Srn)'?  +  EF                                (PO).Se,  |(Fe,Ma)a  +  HP, 

B  (S(l)'e,Slii)+iBF)'&                         (PF)  [Ol  ](Fe,Mn)a 
600.  HOPEiEE 

T.  BBE5;bliitE  GEOÜP.    O.  ratio  for  basea  and  aoid  2  :  8. 

501.  Bbbzbliitb  (Ca,  ÜLg,  Sla)'°Ss'                              Äsa  ©.SöaoK^a.  Mg,  Mn),o 

VI.  CÄRMINITE  GROUP.    Oontains  aesqulosy^.    Cryatals  orthorhombic. 

602.  Carhuotb  Sa,Pe,  tb 


603,  AMBLTaOHITB  P,  Sl,  Li,  P 

VIII.  HERDEBITE  GROUP. 

504.  Herderite  P,  Sl,Oa,F 

IX.  MOMMOLITE  GKOUP.    Antimonatea.     CrystaUiaation  tetragonal. 

505.  MoHiuoLiTB  (tb,  fe,  Mn,  Ca)'  gb  Sb,  eHöa  l(Pb,  We,  Mn,  «a), 

506.  RoMEiTE  f{',  Sb  O',  Sb  0' 
607.  Akmiolitb  Sb,flg,  Ou 

Appendix.--5I>S,  509     ABaBSATES  OF  Fickbl. 


490.  XENOTIME.  Pbosphorijrad  TMarJord  Berz.,  Alt.  H.  Sioekh.,  ii.  334, 1824.  Phosphor- 
saure  Yttererde  Geim  Phosphate  of  Tttria.  Xenotime  Beud.,  Tr.,  ii  552,  1382.  Ttterspatb 
Gtoi-Mr,  Haadb.,  969,  1831  Oastelnaudit«  Daimw,  rinsütut,  TS,  1863.  Wiserm  KmngoU, 
Jahrb.  Mm.  1864,  454. 

Tetragonal.  0  A  1=138°  45';  ö=0-6201.  Ob- 
served  planes  as  in  the  armexed  fignre.  1  A  1, 
P3Tam.,=134°  36';  basfil,=82^  30';  /A  1=131° 
15'.     Cleavage:  7J  pei-feet. 

H.=4-5.  G.=4:-45-4-56;  4-557,  Bera. ;  4-54, 
Georgia,  Smith.  Lustre  resinous.  Oolor  yellowish- 
brown,  reddish-browri,  hair-brown,  fleah-rea,  grayieh- 
white,  pale  yellow ;  etreak  pale  brown,  yellowish,  or 
reddish.     Opaque.    Fractore  uneven  and  splintery. 

Comp  — 'Vi'— Pbosphorie  idd  8t'86,  yttria  62-14=100. 

Analyses    1,  Berzehus  (I  l  ) ;  2,  &.  Zsclmu  (Jahrb.  Min.  1 866,  513) ;  3,  J.  L.  Smith  (Am.  J 
Sd.,n  iviaS18),  4,  Danionr(Bnll.  G.  Fr.,  II.  liü.  542);  6,  Wartha  {Pogg.,  ciivia  166): 

!*         Fe        Y        Ob 

1,  Hitteröe       33-49»  —    62-58     — ,  i 

2,  "  30-74       ir.      60-25     T-98,  i 
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4NHTDEOUS 


AND   AKSENATES. 


83-45     2-06  54-13  ll'i 

Sl-64     1-20=  60-4Ü    — 

35-08 48-33    — 

tr.oIUF.  '■iDoludssi 


i\  9i  l>-89=:100-5G  Smith. 

-,  Ti,  Zr  ]-40  =  lOO-64  Damonr. 

-,  speciüar  iroa,  with  öraoe  Ti,  6-59  =  100  Wartha. 


IoLbO,  D 


ladndes . 


letfo'. 


Pyi-.,  etc.^B.B.  infusiblo.  Whon  moistened  with  aulphutio  aold  colora  tlie  flame  binish-green 
DifficulÜy  soluble  in  sslt  of  plioaphoras.    lusoluble  in  aoids, 

Obs.— J'rom  a  graiiita  vein  at  Hitteröa,  with  polyccase,  malaoon, 
and  orthite,  wtere  the  orystala  are  sometinies  symmetiically  com-  439 

poundedwith  crystalH  ofzircon.  as  in.  ttie  simezed  flgure  (E.  Zachau, 
Am.  j.  S^T  IL  IS.  2T^\  whidi  is  airoon  above  and  senotinie  beiow, 
tlie  two  speeies  being  dosely  iaomorplioua  ;  at  Ytterby,  Sweden  ; 
the  Fibir  Bärge,  S.W.  Brom  St.  Gothard;  BinnGüthiil  ja  Upper 
Yalais,  Switaerland  iwiserine).  In  the  United  States,  in  the  gold 
washinga  of  OlarksTili^  Georgia  (C  438),  asaoiHated  witb  zircou, 
lutile,  and  oyauite ;  in  McDowell  Co.,  N.  0. ;  in  grayish-mliite  and 
pale  yellow  cryattJa  in  the  diamond  aacdB  of  Bafiia,  Brazil  (oastel- 
DSudite). 

Beudant  named  the  spedos  Miwrfime  (apparently  from  ^ttit, 
sSranger  io,  and  riiiH,  lionoT),  Ijut  in  the  nesLt  uns  givsa  tlie  deriva- 
tion  "  Ksms,  sioiii,  et  np.ii,  honneur,"  aa  if  tlie  wotd  wore  kenoiime, 
and  adds  afterward  that  tiis  name  js  intended  to  reoall  the  fact  that 
the  mineral  was  erroneoualy  auppoaed  by  Beraeliua  (in  1815)  to 
oontain  a  ncw  metal  (the  metal  whioh  he  named  thorium,  before 
tha  later  thorium  was  diarovered).  There  is  a  sneer  at  tha  great  Swedish  ehemist  ii 
whieh  should  have  ocoasioned  its  immediate  rejection.  Fortunataly  the  word  was  miaapelt  from 
the  firat ;  and  in  ita  accepied  form  may  be  regardßd  aa  raferring  to  the  fact  that  the  crystala  are 
Bmall,  rate,  not  showy,  and  were  long  imuoläoed, 

491.  ORYPTOLITB.     Kryptolith  Wöhhr,  Gel.  Ana.  Gütt.,  1848,  19,  Pogg-,  Ixvü.  424.    Phos- 
pbocorlte  S.  Waüs,  Qu,  J.  Ch-  Soc,  ii.  131,  1849, 

In  acicular  prisms  and  niinute  graina ;  thoae  of  eryptolite  perliapa  hex- 
agonal,  "Wöhler ;  those  of  phosphoeerito  tctragonal  octahedrons  and  aqaare 
prisms,  "Watts  and  Chapman. 

G.=4-6,  cryptoKte  ;  4-78,  phosphoeerite.  Color  wine-yellow;  of  phoa- 
phoeerite,  pale  aulphur-jellow  or  colorless.     Transparent — translucent, 

m  replaoed  in  part  by  didymium.    The  aoalysis  of 
"Wühler  and  Watta  (1.  c) : 
Ce,  ti  ie 

1.  Oryptolite  27-37  73-TO  l-Sl=:I02-ä8  Wöhler. 

2.  Phosphoeerite  29-66  61-38      Pe  3-95=100  Watts. 

The  exeeaa  in  anal.  1  ia  supposed  to  be  due  to  oiydation  of  the  protoxyd  of  csrium  in  the 
coiicse  of  the  analyais. 

Pyi-T  etc. — Oiyptolite  is  not  aitered  by  moderate  heating,  Soluble  in  eonoentraied  sulphuric 
acld.  Pbosphooerite,  aooording  to  Chapman,  vitrifiea  partially  on  the  ©dges,  tinging  the  flame  at 
the  aame  time  alight^  green.  Afforda  the  reaction  of  phosphoria  add  and  also  of  oerium,  pro- 
ducing,  however,  mith  borax  and  aalt  of  phoaphorus,  a  glasa  whIoh  is  paie  violet-blue  wheu  cold, 
either  duo  to  the  preaence  of  didymium  or  a  rainul«  portion  of  oobalt  ore. 

Obs.— CryptoIite  ocours  in  the  green  and  red  apatite  of  Arendal,  Horway,  and  ia  diaeovered  on 
putting  the  apatite  in  dilute  nitric  add;  consticutea  3  or  8  p.  o.  of  the  mass ;  it  was  found  espe- 
dally  in  the  red  apatite,  or  in  reddiah  poinls  of  the  green,  and  assodated  with  partidea  of  mag- 
netio  iron,  hornblende,  and  another  cerium  ore  of  a  hyacinth.red  oolor,  supposed  to  be  monazite. 
Tills  mineral  was  looted  for  in  tha  yellowiah  apatitea  of  Snarom  without  sueeeaa.  Occura  aJao 
with  apatite  in  the  Tyrol{?);  and  in  the  apattto  of  the  Slildianka  in  Sibetia.  Phosphooerite, 
aecordmg  to  Watta  and  Chapman,  may  lie  täie  grayish-j^Uow  powder  in  Üie  cobalt  ore  of  Ilunaberg. 
The  crystalline  forma  moat  common  in  the  powder  are  an  octahedron  and  a,  aqnare  or  rectangular 
prisra,  terminating  iri  a  four-aided  pjramid  parallel  with  the  lateral  planes,  reaemblii^  flg.  248, 
ander  Eircon.     Genth  has  obaerved  a  mineral,  prcbably  eryptolite,  in  tho  Hurdstown  apatite. 

Named  from  K^nris,  concealed. 
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492.  APAHTE.  CrysfaV^xei 
ii.  21],  na3i=Spargelgrüt 
74,  n90;=Spargelstera  Wei 
gaard,  Ann,  Oh,,  sxxii.  Ifli 
Phosphate  of  Lime. 

Cryst.  fr.  Stsxony.  Aquamarin  (oelandina- 


■<m  Spam.  OhiyBolite  ordinaire  de  IMe  (witli  ügs.),  Crist,,  1112, 
Steinkjystalle  aus  Spanien  nähern  Apaöt  Wem.,  Bergm.  J., 
:  Äsparagua  Stone;  Pierre  d'Asperge  J}'. ;  AfiparagoHlhe  J6üd> 
180O.     Chans  phosphatee   Va&q.,  Ann.   Gh.,  isvi.    123,   1798. 


IV.  SchneckeQstein)  ßu5H!!cft,  hia  Gronst-,  IlTO. 
ilei,  fr.  Mines  d'etain  de  Saxe)  Sage,  Miu.  i.,  231,  Ifll ;  de  Liale, 
Crist,  it  25t  1783;  =Apatit  Wem.,  Gethard'a  Grundr.,  381,  1186,  Bergnj.  J.,  57S,  1788,378, 
1789.  Phosphorsaurar-Kalk  Klapy.,  ib.,  294,  1788.  Sachsischer  BeryD,  Agustit  (with  an- 
nouacetn.  of  suppceed  new  earth,  Agusterde),  Tivinrnsdorf,  Trommad.  J.  d.  Pharm.,  1800. 

ÜTfd.  fr.  Mry>ay,  etc.  Möroxil  (fr.  Arendal)  Abüdgaard,  MoU's  Jahrb.  B,  H.,  ii.  432,  1798. 
Francolite  (fr.  Deroashire)  Broofte;  T.  S.  ffenr^iPhil.  Mag.,  III.  rsxvi.  1850.  Lazui- Apatit .K 
iTardensk.,  Bull.  KTat,  Moacou,  ixr.  234,  1857. 

Massive.  La  Pierre  Phosphorique  (fr.  Lagrosan,  Estremadura)  DatiSa,  p.  60,  Madrid  ;  =  Plioa- 
phalB  ealcaire  ProMÄi,  J.  de  Phys.,  nsii.  241,  17SS;  PeUeUer,  Ann.  Gh.,  yii.  l790;=PhoBphorite 
Km«.,  Min.,  i.  129,  1794;  i±  Karst,  Tab.,  52,  1308.  Bupyruhroite  (fr.  K  Y.)  Emmons,  Eep.  G. 
N,  Y.,  1888.     OatoOliai  Bromeis,  Ann.  Ch.  Pharm-,  lirli.  1851=:Boi!e-pli03ph8te. 

Apatit©  (incL  tha  Baion.  and  the  Spanisli  crjBtallizBd  (Spargelstein)  and  massive  Phosphorite, 
excl.  Moroiite)  Karst.,  Tah.,  3G,  ISOO;  id.  (ind.  tha  saine  and  also  Moroiile)  K,  Tr.,  ii.  1801. 

Hexagonal;  often  hemihedral.  ö  A  1=139°  41' 38",  Kokscharof ;  a^ 
0'734603.  Observed  planes :  0 ;  prismatic,  I,  4-2,  t-|,  *-J ;  pyramidal,  -J-, 
1,  2 ;  1-2,  2-2,  4-2  ;  3-f,  d-f  ;  2-^.  Fi^.  440,  441,  442  ;  f.  441,  hemihedral 
in  the  planes,  3-f,  4-| ;  f.  442,  aetual  tbim  of  a  eryat^  of  which  f.  441  is 
the  normal  form ;  o=3-|,  ö'=:4-^. 

0  A  i=15r  1' 
0  A  2=120  31 
ÖA  3=111  27 
ÖA  1=128  10 
0  A  4-4=108  6 
0  A  34=114  1 
O  A  24=123  11 
Oa  1-2=143  42 

0  A  2-2    124  14^ 
Ja  2-2=135  35 
lA  4-fr3l57  19 
Ja  3-^=149  40 
lAl,  pjr.,=142  16 

1  A  1,  bas.,=80  36| 

0,  imperfeet  ■  /,  inore  so.  Also 
globular  and  reniform,  with  a  fibrous  or  imper- 
tootlj  colamnar  Btructure;  also  massive,  etnic- 
tiire  granulär. 

H.=5,  6ometimea  4'5  when  massive.  G.:= 
2'92— 3-25.  Luatre  vitreoua,  inelining  to  siib- 
resinoTis.  Streak  white.  Color  usually  sea- 
green,  blnish-green ;  often  violet-blne ;  some- 
timea  white ;  occasionally  jellow,  g^y^  i'od,  flesh- 
red,  and  brown  ;  none  briglit.      Transparent— 


Ja  «-2=150' 
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opaque.  A  bluisli  opaleaeenee  sometimes  in  the  direction  of  the  Tertical 
axis,  eapecially  in  white  varieties.  Gross  fracture  conchoidal  and  uneven, 
Biittle. 


Var, — 1.  Ordmary.  Crystallized,  or  cleavable  and  granulär  massive,  (it)  The  asparagja  stom 
(originally  from  Murcia,  Spain)  and  moroxHe  (früm  Arendal)  are  ordinary  apatite  Tha  fonaer 
waH  yellowiah-green,  as  the  name  implies ;  the  latter  was  in  greenish-blue  aiid  hluish  crystals ; 
and  Üie  names  liave  bcen  iised  for  apatite  of  the  aame  shades  from  other  plaoes. 

G.=3-2il,  b.  Ehrenfriedersdorf,  ia  Sasony,  &.BMe;  emerald  mine  on  the  Tokovaia  River, 
Urals,  3'212,  Kokaeh.;  of  Parena  (aaal.  14)  S'IB,  Arppej  of  Tammela,  bliüsli^reeii  (and  15), 
S-18,  Arppe;  of  Miaslr,  yellow  (snal.  11),  3-234,  v.  Rath;  ib.,  3-215,  Alexejef;  of  Muroia,  Spam, 
S'235,  ßoae;  of  Arendal,  Norway,  3-194,  Eose ;  of  anarum,  3-114,  Rose;  ofQremor,Tyrol,  8-116, 
ßose;  of  St.  Gothard,  3-191,  Robb. 

The  above  measurementa  are  by  Kokscharof,  on  orystala  from  the  emeraJd  mine  on  the 
Tokovaia,  a  fluor-apatite  (anaL  'it).  Aocoiding  to  him,  apatite  from  AohmatovBk,  and  üiat  of  L. 
laaeh,  afforda  OA  1  =  139°  54' and  1  A  1  =  143°  25';  that  from  Blagodat,  139°  44'  and  143°  18^'; 
that  ftom  Murcia,  139°  4T  and  143°  20' ;  that  of  St.  öotiiard,  142°  19' ;  tJiat  of  Ehrenfriederedorf 
the  same  .as  liat  fcom  Öie  Tokovaia  emerald  mine. 

(S)  Laswimpaliie  ia  a  aky-blue  variety;  it  oooura  in  crystals  with  lapia-lazuli  at  Biicliarei  in 
SiliBria.  {c)  Fnmeolüe,  from  Wheal  Praneo,  near  Tavistocfc,  DevoQBhire,  ocoura  in  amaU  crystalline 
Btalaetitio  massea,  grayishgreen  to  brown,  and  in  minute  curvinp;  crjatals. 

2.  Filmme,  concreUoiMry,  slalaelüic.  The  naine  Phosphorite  waa  «aed  by  Eirwan  for  all  apatite, 
bat  in  his  aind  it  espeMally  included  the  fibroiia  eoncretionary  and  partly  soaly  minoral  fVom 
Estremadora,  gpain,  and  elaewhem.  It  has  H.=4'5;  Gt.=2-92~3,  Forbes,  but  2-98-3-12  afier 
igoition.  BupjTchroite  (fi-om  Crown  Poiat,  N.  Y.)  belongB  here ;  it  ia  ooaceatrio  in  strueture,  oon- 
aisting  of  ocnvex  anhfllDtous  layers,  more  or  less  easiiy  separable ;  H.=4i;  G.^3-05S;  ash-gray 
and  hlnish-gray  iu  ooior,  aai  gives  a  greea  phoaphorsscenca  ivhen  heated  (whonce  the  name,  from 
£?■,  i««B|  rio,  ßre,  and  ypta,  a  color. 

3.  EarHiy  apaliie;  OsleoHle,  Mosüy  altered  apatite  (see  bej-ond).  Coprolites  are  mainly  impure 
phoaphatc  of  fime. 

4.  Mnor-apaUle.  6,  C?dm--apatite.  Apatite  also  varics  as  to  the  propoxtjon  of  fluorine  to  chlor- 
ine, one  of  these  elements  sometimes  replaciug  nearly  or  wholly  tlie  other. 

Pseudoapatiie  of  Broithaupt  ia  paeudomorphouB  apatite  from  Kurprinz,  near  Freiheit,  and 
Schlackeuwald  in  Bohomia. 

Comp^-Phosphate  oflime,with  Chlorid  orfluoridoflime.orboth;  Ca'P4-iCa((^r);  or(ft 
Ca+(^„Oa(Cl,F))'°P''=,  forcÄto--npafete,  Phosphoric  aeid  4002,  !ime  48-43  (=89-S6  P,  Ca),  chlo- 
rine 6-81,  calcium  S-84  (=10-05  Cl,  Ca,);  and  for  ftuor-apmle,  P  42-26,  Ca  60-00  (=92-26  P,  Ca),  J 
317,  Oa  8-y7  (=7-74  F,  Ca);  and  the  analyaea  should  give  for  Üie  formerP  40-92,  Ca  63-81,  Cl  6-81 ; 
for  the  latter  P 4226,  Öa  55-56,  F  8-77  (Rammelsberg).  In  most  kinds both' fluorbie  and clilorine 
are  presenfc  The  amouat  of  fluorine  has  not  been  determined  with  aceuraey ;  in  the  larger  part 
of  the  analyaes  it  has  been  deduced  &om  the  losa ;  and  wbere  ihia  ia  the  case,  the  amoant  of 
fluorine  ia  not  given  in  the  table  of  analyses  beyond,  G.  Rose  flrst  deteeted  tha  fluorma  and  chlo- 
rine, and  publiahed  the  f'oUowing  aa  the  compoaition  of  dilferont  apeeimens  (Pogg.,  ii.  185): 

5.  St  Gotliaid, 


-  Snarum, 
"■^orway. 

2,  Murcia, 
Spain. 

3.  Arendal, 

4.  Grein 
Tyrol. 

91-13 

4-59 
=  3-174 

92-006 

J'049 
G.  =  2-235 

92-189 
0-801 

G.=3194 

92-16 

015 

7-69 

G.=3-!75 

Hia  dei 
Ca  55-89  ■ 

Other  . 
297);  9. 

Rath  (r  / 
iv,);  I'      ,■ 


aa  were,  in  1,  Ol  2-7],  Ca  54-75,  Fe  0-25;  in  2,  ao-56,  Ca  55-30,-  in 3,  Cl  0-5], 
0-09,  Ca  65-57 ;  in  5,  Cl  003,  Ca  55-66. 

6.  Weber  (Pogg.,  liwiv.  306):  7,  8,  Rammelaberg  (Pogg.,  Isviü,  506,  Ixiiv. 
,Po^.,  Isxxiv.  303);  10,  Joy  (luaug.  Cisseri^,  45);  11-13,  Völcker  (J.  pr.  Ch., 
3,  Arppe  (An.  MnakaMiu.,  4);  16,  Henry  (Pha  Mag.,  III.  xiivi.  1850);  17,  v. 
i.  331j;  18,  V.  Aleiejoff  {Verh.  Min.  St  Pet,  59,  1862,  Kokscharof 'h  Min,  RussL, 
J  (Am.  J.  SCL,  II.  jL  402);  20,  J,  D.  WMlney  (Am.  J.  SoL,  n.  XVil  209);  21, 
Ch,  Pharm.,  Iv.  116);  22,  Garzo  &  Peonelas  (Bull.  Soo.  G.,  xvii  157);  23,  Mayer 
m.,  cL  281)1  24,  Jackson  (Am.  J.Sei.,  IL  lii.  73);  25,  Petersen  (Jahrb.  Min.  1867, 
r  (ib.,  1860,  716);  37,  28,  P,  v.  Pudrevaki  (Verh.  Min.  St.  Pet.,  1863,  66,  anij 


Min.II 


L,  iv.): 


.ccy  Google 


OXYGEN   COMPOUNDS. 


-  53'84  4-10    —  0'i2,  Sl  0-38,  alk.  0-17,  inaol.  0-32  T. 

-  54-44  1'38   0-49,  inaol.  0-99  Tölck. 

t.  "         red  41'Sl     l-OS" 54-59  !-(l3   0-83,  alk.  0-30,  inaoL  MO  Tölck. 

l,  Pargas,  6iue  40-75     O'Sl   — 54-74    (r, ,P,  3Pe,  Sl  099  ÄrppB. 

i.  Tammela,  Uh-gn.         41-39     1-72   55-40 Arppe. 

).  Wheal  Franoo  41-57        3-09'      53-10    tr. Heary. 

r.  Miask,  yeSoui  42-08     D-17 55-17    fr.     -y~  0-16  v.  Rott 

i.        "  "  42-99 55-00     (r. Aleiejeff. 

1.  Hurdstown,  cryst.        43-34    0-04   65-08  0-S4 Jachaon. 

).  '■  "  43-23      ir.     53-37  1-03 Whitaey, 

L  Bstcemadura,  PftojpA.  B7-18     3-15   54-08  0-20 ,  Si  llO  Dautieny. 

'  "  '■         40-13     0-61    - —  53-50  OOG  216    ,  §i,  Äl  3-10,  loea  0-79  G.  &  P. 

43-53    0-90  0-10  53-55   ~- 2-09 ,  fe,  Sa  0-73  Mayer, 

45-75  t2-O0    49-94  0-13  0-60  0-50,  Ö  1-23  Jackaon. 

3678¥0-61*'0-19  58-30    2-46  1-66,  Cl  &  I  OOS,  K  0-14,  Sa  0-31,  ö 

4-35,  inBol.  1-O5=100'77  Pet. 

34-48     ß-43  0-16  46-79    3-45  3-46,  Sl  1-OS,  Si  4-83,  ö    1-51,  Sa 

0-43,  6  0-68-ldl'17  Foater. 

41-99 66-95  O-OI  4-30   —  Pusirevald. 

41-98 55-91  0-11  4-02 PuaireirakL 

■  Wlth  sunie  Mg  0  asA  Ye  O.  ''  WlUi  aome  nlumlna. 

Tlie  earlisBt  esomination  of  apatite  was  tliat  of  Prouat,  in  1788  (1.  c),  on  tha  phosphorite  of 
Eatremadura,  which  led  liim  to  call  it  a  cakareous  phosphate;  aail  tliat  of  Klaproth,  in  the  aame 
year  (L  c),  on  Üie  Saxon  apatite,  in  -Which  he  found  P  45,  Ca  55.  Pelletier  in  1 190  {L  e.)  made 
a  eomplete,  althoi^h  not  snüroly  aeourate,  analyaia  of  the  phoaphorite,  detecting  eren  the  fluo- 
rine and  chlorine,  obtaini[^  P  84,  Oa  59,  flnoric  add  2-5,  muriatie  add  0-5,  Pe  1,  Si  2,  0  1= 
100.  The  aaparagua  atone  of  Spain  waa  not  analyaed  until  1798,  by  Vanquelln  (1.  c) ;  he  found 
only  phosphorio  aoid  and  lime,  respocüvelj  45-72  and  64-38  p.  o.  Hia  reaults  ptoved  its  iden- 
tity  Witt  the  Saxon  raineial,  and  from  this  time  they  were  iinited,  aJong  with  phosphorite,  under 
■Wercer's  name  oi  apaäte,  fiiat  given  in  1786  to  the  Saion  miueral. 

Porbes  foand  in  the  eupyrchroite  (Phil.  Mag.,  IT.  isii.  340}  P  44-12.  Phosphorite  of  different 
tocalilies  has  a&brded  a  traoe  of  indine,  and  Umt  from  Ambei^  gave  H.  Boinaoh  in  addition  a 
trace  of  br<md'se.  Apatite  from  KraReröe,  acoording  to  Tolcker  (anal.  11),  contains  uo  tluorine. 
That  of  Jumilla  afforded  de  Luna  1-75  p.  e.  of  cerium,  lanlhsnun],  and  didyniium. 

Fear  Coquimbo,  Chili,  at  the  minea  of  TambÜloa,  oecur  dear  turquois-bliie  erystala,  containing, 
acoording  to  F.  Pield  (Chem.  Gaz.,  Ko.  400,  1860,  p.  224),  P  37-69,  Öa  36-64,  Öu  20*93  OaCl  2-3S, 
fl  2-32=99-91,  the  copper  being  present  aa  phoaphate. 

Loohartier  has  ahown  (0.  B.,  Irr.  173)  that  an  arseoic  add  apatite  may  be  made  hy  fusion 
together  of  arsenate  of  lime  and  Chlorid  of  oolcllim ;  and  that  from  the  aame  at  a  lowor  tempora- 
ture  au  arsenia  Qcid  wagnerite  is  obtaiaed  in  crystals. 

Pyr.,  eto. — B.B.  in  the  forceps  fuaes  with  difßcnlty  on  the  adges  (F.=4-6— 5),  coloring  the 
flame  reddish-yeUow  \  moistened  with  sulphnrio  add  and  beated  oolora  the  flamo  pale  bluiab-green 
(phoaphoric  add);  some  yarletieB  read  for  chlorine  witjj^affi'of  phosphorus,  whon  the  heid  haa 
been  previoualy  saturated  with  osyd  of  copper,  while  trofera  give  fluorine  when  fnaed  with  t}i  a 
aalt  in  an  open  glasa  tube.     Gires  a  phosphid  with  the  aodium  teat. 

Disaolyea  in  mnriatio  and  nitrio  add,  yielding  with  aulphurie  add  a  copious  precipitate  ot 
sulphate  of  lime ;  the  dilute  nitric  add  Bolulion  givea  with  aoetate  of  lead  a  white  precipitate 
which  B.B.  on  eharcoal  I\i3ea,  g^viug  a  globule  with  eryatalline  facetB  on  cooKog.  Soma  varLeties 
of  apatite  phosphoresce  on  beating. 

Obs. — Apatite  oooura  in  rocka  of  varieuB  tinds  and  ages,  bntia  most  common  in  metamorphic 
orjatalline  rooks,  espedally  in  granulär  limeatone,  granitic  and  many  metalliferous  veins  partiell 
larly  thoae  of  tau,  in  gndsa,  ayenite,  homblendio  goeiss,  mica  schiat,  beda  of  iron  ore  oco-ision 
ally  in  aerpenlino,  and  in  igoeons  or  voloanic  rodia ;  sometimes,  ip.  ordinary  stratifled  Inneatone 
beda  of  Bandstone  or  shale  of  the  älurian,  Oarbouiferoua,  Juraasic,-  Oretaceoua,  or  Teriiary  forma 
tions.     It  haa  been  observed  aa  the  patrifying  material  of  wood. 

Among  its  localities  are  BhrenfriederBdorf  in  Sasony,  Schwarzenatein  and  PGtsoh  in  0\e  Tyrol , 
region  of  St  Gothard  in  Switzeriand ;  Muasa-Alp  in  Piodmonfc,  white  or  colorleaa,  ano'.  of  like 
form  and  color  on  Üie  Mittaghom  in  Upper  Talais;  Rabenstcin  and  Amberg  in  Bavaria ;  Zinn 
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waM  and  ScMackenwaia  in  Bolieniia ;  in  England,  in  Gornwall,  with  tin  ores ;  ia  Cuniberland,  at 
Carrocli  Fells,  in  celaaiäine-green  crystals  in  gilbertlte ;  in  Devoushire,  eteam-oolored  at  Bovey 
3]raeey,  and  at  Wheal  Pranco  ifraacolile) ;  in  Ireland,  in  a  basaltle  diko  near  Küroot  in  Antrim, 
also  in  Down,  Dublin,  and  EjlUney  Hill  The  gceenish-blue  variety,  caÜed  maroxilB,  oooure  at 
Arendal,  Snarum,  and  Krageroe  in  Norway,  at  the  latter  place  in  hornblendin  gneiss,  in  part 
flesh-red,  and  Jookir^  much  like  faldapar ;  with  magnetia  iroa  of  a  graenisli-yellowr  color  at  Mt. 
Blagodat  in  llie  Ural ;  with  blaek  tourmaline  on  the  Schaitanka  in  Katharineoburg ;  od  tliQ  Slü- 
dianta  {ItMwa^aiile)  at  tho  omerald  miue  of  tie  Takovaia,  85  verats  N.  E,  of  Kathacinonburg ; 
on  üie  Kiräba,  io  verats  9.  W.  of  Miask,  containing  no  chlorine  (PusireTSky),  with  6.=3'12S;  in 
Fai^a«,  Finland.  The  asporo^us  störte  or  spargeistem  of  Jnmitla,  iu  Murda  (not  0.  de  Gata),  Spaic, 
iapaleyellewiaii-greBniaeolor]  anda  varisliy  tiam  Zülertlial  is  wine-yellow.  The  pkosphoriSe,  ov 
maaaive  tadiated  variety,  ia  obtaiued  abundant^  aear  the  jimotion  oE  ^nite  and  ar^llite,  in  Bstrenia- 
dura,  Spain ;  at  ScMaiÄeuwald  in  Bohemia ;  at  Krageröe,  whenee  it  has  been  largely  esported  to 
England ;  at  Amberg,  in  Jurassic  limeatone,  nodular  and  stalactitic 

In  imm,  on  Loog  Island.  Bluo-hill  Bay,  in  Teins  10  in.  Wide,  inteisectii^  granito.  In  K  Eamp., 
crjstala,  often largo, areabundaut,4in.S.of  the  N-village  meeäng-houae,  Westmoreland,  in  a  vein 
of  feldspar  and  quatta,  in  mica  slate,  along  witJi  molybdenite ;  flne  erystala  at  Kermont,  in  white 
limestone,  on  the  land  of  Mr,  Thomas  Crosa.  In  Mass..  erystala  occaaionally  6  in.  long,  at  Norwich 
(N,  E.  part),  in  gray  qiiarta;  at  Boltou  abandant,  the  forma  seldom  interesting;  8pari[^iy  at 
Ohesteräald,  Ohester,  Sturbridge,  Hinsdala,  and  Willlamsburgh.  In  Neal  York,  liu^  cryatals  of 
apatite  are  found  in  St.  Lawrence  Co.,  in  granulär  limestone,  with  soapolil«,  Spbene,  eU^  ;  one  erys- 
tal  from Robinson's  form,  inHaounond,  was  nearly  a  foot  talength,  aud  weighed  lalba.;  in  orjs- 
tals  Im.  S.  E.  of  GovarnBur  and  3  m.  H. ;  iu  Eoasie,  with  sphane  and  pyroiene,  2  m.  N.  of  the 
village  of  Oxbow ;  also  on  the  banfc  of  Trooman  Lake,  Jefferaon  Co.,  in  white  liraeatone,  greon 
prisms  i-5  in.  long;  Sanford  mina,  East  Moriah,  Bssex  Oo.,  iu  magnetic  iron  ore,  whieh  ab  often 
tMdcly  stiidded  with  aii-sided  priams ;  aJao  at  Long  Pond,  Eaaei  Oo. ;  Dear  Edearille,  Orange 
Oo.,  in  prisms  ^12  in.  long,  bright  aaparagua-green,  in  white  limeatone ;  in  the  sama  region,  blue, 
grayish-green,  and  grayish-white  crystals ;  2  m.  S.  of  Ämity,  eroerald-  and  bluiahi^reen  orystals ; 
at  Iiong  Pond,  Essei  Co.,  with  gamet  and  idocrasa ;  at  üreenfleld,  Sara&^a  Co.,  St.  Anthony's 
Nose,  and  Oorlaor'a  HocJc,  less  interesting;  fibroua  niamtaillated  {eupyrchroile)  at  Crown  Point, 
Esaes  Co,,  about  a  mile  south  of  Hammondavilla,  in  lai^  quantities,  quarried  for  agtieultiiral 


purposas.    In  New  Jersey,  oe  the  Morris  Canal, 
pyrrhotite ;  with  the  mi^netite  of  Bryam 


near  the  junoKon  of  Hockaway  R,  and  Burnt  Meadow  Cr.,  f  m.  frotn  the  canal, 


1.  Üirough;  at  EurdstowE,  Suesei  Co. 
mined ;  maases  brought  out  weigh  occasionaEy 


S'iuiasuany,  of  a  brown  color,  ii 
Mt.  Pleasaut  mine  near  Mt  Teabo,  in  a  low  hiU 


where  a  ahaft  haa  baen  sunk  and  tho  apatite 
"'  Ibs.,  andaome  eleavage  prisnishaTe  the  plan" 


in  Delaware,  at  Diion'a  quarry,  Wilmlngton,  oE 
bed  lOftbroad, 


X  Wide.  inFaiii.,  at  Leiperville,  Delaware  Co.;  in  Ohester  Co..  at  New  Garden;  in  Buoks  Oo., 
at  Southanjpton.    In  Maryland,  near  Balthni  -     ^  ■  ■ 

a  rieh  blae  eolor. 

In  Canada,  in  North  Elmsley,  and  passing 
S  fl,  of  whieh  are  pure  sea-grean  apatite,  and  outside  of  thia  mised  with  limeatone,  and  ai 
oceutring  in  priama  a  foot  tong  and  4  in.  throngh,  with  pyroieue  and  phlogopite— a  fluor-apatite 
containing  onij  OB  oblorine  (Hunt) ;  aimilar  in  Eo^;  at  the  foot  of  Calumot  Falls,  in  blae  orystals; 
alao  near  Blaiadell'a  mill  on  the  Qatmeau ;  in  orystals  in  doleryte ;  at  St.  ßodl,  on  the  Ach^an, 
dear  roae-red,  amethystine,  and  colorlesa  cryatals,  with  ai:^!te. 

Apatite  was  named  by  Wei'ner  from  imräu,  io  deceive,  oWer  mineralogists  havii^  referred  it  to 
aquamarina,  lÄrysolite,  amathyst,  flnor,  achori,  eti\ 

For  reoent  artiolas  on  cryst.,  Koksoharo^  Min.  Buaal,  ii.  39,  189,  iü  88;  y.  Bath,  Pogg.,  ctül 
SS3 ;  Pfalf,  Pogg„  csi.  27ü ;  Hessenberg,  Min.  Hot.,  Noa.  ii  and  ir. 

Alt. — 190A.  OsTEOUTB  is  massive  impure  altered  apaäle,  aa  atated  by  A.  H.  Church  (Oh. 
News,  xTi.  15Ü,  1861),  afier  anaiyses  of  speeimens  from  various  loe^ües.  The  ordinary  compact 
variety  looka  hke  lithographia  atone  cf  white  to  gray  oolor.  It  also  ooours  earthy.  Ä  =  l — 2; 
G.=2'3 — 3-1,  fr.  Hanau,  Bromeia;  286,  fr.  Hanau,  Church;  lustre  feeblo  or  wantii^.  Exoepting 
impuritiea,  it  haa  the  compoaition  of  apatite,  aJthough  most  analyses,  exeepting  those  of  Chureh, 
ha¥e  not  detected  the  fluorine  or  ohiorine. 

AnaljaesL  1-8,  Bromeia,  ßilla,  and  Ewald  {Ann.  Oh.  Pharm.,  Issis.  1);  4,  Schröder  (ib.,  Isxsix. 
221,  ci.  ^83);  6,  Durrö  (Pogg,  cv.  1S5); 

P         Ca        Si       Äl      Pe      Äg      Sa      K        ö         3 
!.  Hanau        3688    49-41    4-50    0'93    1-85    0-41     0-62    0-76    l'Sl     2'28=9Ö-51  Bromois. 

2.  "  31'4I     49-24     2-15     1-25     2-18     0-19     0-W     0-81     2-34     3-45=101-28  EütiS. 

3.  "  3l-ie    48-20     2-03      tr.      2-31     1-85     0-43    O-fS    2-56    3 '68 =98 -SO  Ewald. 

4.  Redwitz?   42-00    48'16    4-91      1-56    0-J5    0-Oä    0-04    2-21    1-81=101-02  Schröder. 

6,  Sch5uwflld34-64    44-76    8'89     6-l4    0'50     0-79     — 2-97,  Cl  ir.:^98'69  D. 

No.  I  was  of  the  compact  part ;  2,  of  the  oarlhy ;  3,  of  the  intermediate.    Elaproth  found  in 
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an  earthy  apatite  from  Siegetli,  Huiigary  {Beitr.,  iv.  313},  2'6  p.  o.  of  fluorio  aoid,  A  kincl  from  a 
büd  in  the  Tertiary  formation  of  tlie  Ficttelgebirge,  white  and.  esrthy,  witli  Cf.=2-S2,  gare  Schmidt 
(B,  H.  Ztg.,  si.  390)  76  p.  c.  Oa'  &.  Churoh  found  the  white,  hard  osteolite  of  Eiohen,  Hanau,  to 
afford  mucli  fluoriae,  and  more  lime  tban  would  saturate  tlie  pliosphoric  and  curbonio  aeids ; 
whecce  he  deduoea  from  bis  analj-sia  Öa^  P  87'25,  Ca  ö  5-70,  Ca  P  4-B2,  S  2-34=100-21,  making 
it  trae  apatite. 

Pound  in  fissares  or  cayities  in.  äoleiyte  or  roiatcd  rocks,  aaif  a  seeondarj  prodnet ;  also  inbeda 
emong  etratified  rocks. 

Oceura  at  Oatheim,  near  Hanau  (G.^2'89— 3-09),  and  near  SchöDwald  In  Bohemia  (Gr.=3-828), 
ia  doleryte;  at  Eedwita?  in  tho  Fiohtelgebirge  (Gr.^2-89,  2-82).  It  is  iiamed  from  äuHou,  hone, 
and  Aiflo!,  bones  oonsisting  largely  of  the  same  phbaphate. 

490B.  Phosphatio  IToBULES.  CoPKOLiTES.  PboaphaUc  nodules  opouT  in  juany  fossüiferona  roolta, 
whioh  are  probably  in  all  caaea  of  organia  or^iu.  They  aometiiues  presBüt  a  apiriü  or  other 
interior  structnre,  derived  ftom  the  aaimal  Organization  that  aflbrded  them,  and  in  auch  caaea 
their  coprolitio  ori^u  is  unquastionalile.  In  other  oasea  there  is  co  attuctvire  to  aid  in  deddiag 
■whetber  they  are  tnie  coprolitea  or  not.    The  following  are  analyaes  of  sorae  coprolitea : 


1. 


Bnrdie-     Koach-     Oberlau- 


Phoaphats  of  Urne 
Oarbonat©  of  lime 
Carbonate  of 


AJuraiaa 

Silica 

Organic  material 

Water 

Lime  of  organic  part 

Chlorid  of  aodium 


IÜO-01 


U-15       100-18 


i9'l)3       lOO'OO 


Noa.  !  and  2,  by  Gregory  and  Walker;  8  and  4,  bj  Connell;  6,  by  Quadrat ;     , 

See  other  analyaes  by  B.  Hoffmann,  J.  pr.  Oli.,  sc  409. 

PhasphoMc  nodales,  from  the  Lower  Silurlan  rtx^a  of  CflcaiJa,  contain  sometiniea  fragroents  of 
sliells  of  Lii^ula  and  Orbicnla,  which  aholla,  uolilce  moal  othera,  conaiat  largely  of  phosphates. 
They  are  found  iu  ihe  Chaay  formation  at  Allumette  Id.  (a,  =  2-e75),  Hawkoabury,  E.  Ouelle 
(G.=815),  aud  elsewhere.  They  have  afibrded  T.  8.  Huut  (Logan's  ßep.  Oan.,  18Ö1-52,  186S, 
and  Am.  J.  Sei.,  II,  XTÜ.  235,  1854)  the  following  reaulta; 


Phosphate  lime 

Oarb.  liiDO,  with  aome  fiuorid  5-00 

Carb.  magnesia  

Sesnuios.  iron  ffiad  lifctle  Sl  I  m.n'.i 

Magnesia                              \  L^  "■'-1 

luBoL  49-90 

Volatüe  1-TO 

lOO'OO 


Allumette  I.      Hawkesbury. 


t.  Quelle. 


91-56 


They  are  hlackiah  extemally,  and  j^Uowish-browu  to  blaokish-brown  or  blnish-brown  within, 
A  pboaphatic  nodule,  in  hrovm  coal  beds  near  Eoth,  aflbrded  Hasaencamp  (Jahrb.  Min,  1856, 
422)  Phosph.  lime  45-5';,  ph.  m^n.  2-04,  ph.  iron  27-'Il,  magneaia  1-34,  lime  4-20,  alumina  0-63, 
organio  aeid  3'33,  water  l'SO,  0  and  iosa  7*68  =  100.  II.=2'6i  6.=2-3I3.  Oobr  oxtornally 
pitah-black ;  within,  honey-yeUow. 

4900.  Stoffe  of  Stein  (Jahrb.  Min.  1856,  116)  oceura  incrnating  the  phoaphorite  of  Staffel,  in 
botryoidal,  reniform,  or  atalaotitie  masses,  fibroiia  and  radiatiag.  H.=4,  G,=3*1234.  Color 
ieek  to  darlt  green,  greeniah-yellow.  Analysia  afforded  Forster  (L  o.)  &  39-05,  C  3-19,  AI  0-O26, 
Pe  0-037,  Ca  54 -67,  E  S-0»,  H  1-40  =  101-423.  Stein  regarda  it  aa  a  result  of  the  actimi  of  carboo 
ated  watera  on  phoaphorite. 
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490D.  Guano.  Guano  ia  booe-piioaphste  of  lime,  or  oeteolite,  miied  with  Ute  bydrous  plios- 
phate,  bruatite,  and  generallf  witli  aome  carbonate  of  litoe,  and  often  a  little  magnesia,  aluminsj 
iron,  Bilica,  gypEum,  and  other  impuritiea.  It  often  eontama  9  or  10  p.  o.  of  water.  It  ia  ofteu 
granulär  oc  colitic ;  alao  eompsct  through  consolidation  producod.  by  mflltcatlng  watera,  in  wbioh 
oaae  ib  is  frequentlr  lamellar  in  atructuro,  and  alao  occaaioaalir  atalagmitic  anä  stolaotitic,  Ita 
colora  are  uaually  grayiah-white,  yellowish  and  dark  browo,  and  sometjmea  reddish,  andtheluBtre 
of  a  BurfaöB  of  fractare  earthy  to  rasiaoua.  Shepard'a  Pyroelasite  (Am.  J.  ScL,  11.  iiii.  a7)  is 
notWug  but  the  hard  guaiio  ftom  Honk's  Island,  Caiibbean  aoa,  tbe  maas  of  whieh  ie  named  S'yro- 
guanile,  ucder  the  wrong  idea  of  ita  having  undecgone  the  aotion  of  heat ;  and  Phipson'a  iS<'mire- 
nte  (J.  Ch.  Soc,  xr.  277, 1862)  is  the  aame  thing  from  Sombrero,  as  shown  bj  Ä.  A.  Julien  (Am. 
J.  Soi,,  II.  xxxvi.  423).  The  watera  which  have  illtrated  tbrougb  the  gaano  at  Sombrero  bave 
altered  the  cond  rock  a^oining,  turßiug  it  more  or  leaa  completalj  into  phosphate  of  lime  of  a 
jollowish  or  brownish  color;  and  phosphatic  aCal^mitea  and  atalactjtea  reainoua  in  fbacture  are 

Shepard's  raaaaive  Glaubf^aiiU,  yellowiah-^ovm  to  chocolate-brown  in  color,  and  in  fibcoua  ata- 
laetites,  &om  Monk'a  Island  (1.  o. ),  ia  also  in  all  probability  merely  the  guanoroefcabove  dascribed. 
Ile  aaya  the  inineral  coutaias  15'1  p.  c.  of  sulphate  of  soda,  with  74-0  of  phoaphate  of  lime,  and 
1 0'3  of  water ;  but  auch  a  Compound  ia  hardly  a  poaaibihty,  and  the  fact  of  ita  exiatenoe  needa 
oonfirmatiou.  The  uame,  from  glauber  and  apalito,  alludca  to  the  compoaition.  The  minerai 
indudes  alao  "tabular  oiyatala,"  which  may  posaibly  be  InttsMlef  although  the  oomposition  ia 
against  it. 

490B.  EplPaoSPaOEITB  Break  (B.  H.  Ztg.,  xxv.  194).  Occurs  reniform,  of  acaly-granular  atnia- 
ture,  iucliniDg  to  flbroua,  vitreoua  lustre,  loek-  to  colaEdino-green  oolor,  mith  H.=4-5— 5,  G.=3'126. 
Aocording  to  Richter  it  fiiaea  with  tauch  difflculty,  audaffordsmdicatiotisof  phoaphoricacid,  lime, 
protosyd  of  iron,  alumiaa,  and  a  very  little  ailioa ;  not  teated  for  fluorina  or  chlorioe,  becauae  of 
too  litüe  material.    Occurs  with  garaets  and  graphite  in  a  oryatalliiie  toek,  but  locality  uultnown. 

4901'.  TALO-APATirE  Bbrmaan  (J.  pr,  Gh.,  ssä.  101).  An  apafite  ftom  ehiorite  slate  in  the 
Sehiaehimakian  aiountains,  neac  Slatouat,  containing  a  lai^e  poroeiitage  of  magnesia  in  place  of  part 
of  the  lime,  and.  low  in  spBCißo  gravity.  It  occurs  in  e-aided  priama,  gronpedor  single;  H.=5; 
&.=2-7— 2'75;  lustre  dull  toearthyi  color  milk- white,  yellowish  esteruallyf  feebly  tranalucent 

OompoBition,  according  to  Hermann  (I.  c.),  escluding  9'BO  of  iusohible  material  aa  impuritiea  : 
r  43-11,  Ca  41.44,  iSgS-65,  Fe  1*10,  010-92,  S  ä'32,  fiuorine  undetermined;  whenee  the  formula 
3  Ca'  &  +  lig'  P,  with  Chlorid  aod  fluorid.  Berzelina  auggesta  that  the  magnesia  may  have  come 
ftom  the  gangue.  Accotding  to  Tolger  it  ia  an  altered  impure  apatite.  Somemagneaiaiapreaent 
in  maoy  apatites  (Bischof.). 

490G.  Htdhoapatitb  Darmw  (Ai 
little  like  ohalcedony.    H.=5'5|.    G.— um.     i^uiu.  u.uo.->Yiiiiv.    ^uumauo 
Qi3,t  otahijärimsaipatite;  SCa'P  +  Cai'  +  fl.     Aoalyais  by  Damour  (L  c.): 
I*  40'00        Ca  47-31        F  335        Ca  3-60        fl  5-30. 

Heated  in  a  tube  it  decrepitatea  and  ^yea  out  animoniacal  water. 

Found  near  St.  Girona  in  the  Pjrenees,  in  the  fisaurea  of  a  browniah,  ferruginoua,  aigillaceoua 
achist,  a  rook  which  not  far  diatnnt  affords  wayelUle. 

493.  PYHOMOHPHIT3E.  Gröo  Blyapat,  Minera  plumbi  viridis  pt,  WaO.,  Min.,  290,  1748. 
Mme  de  Plomb  verte  Fr.  Tri  Wall.,  i.  536, 1853.  GränbleierK,  Braunbleiera,  Sdh&llze,  Dresden 
Mag.,  ii.  70,  1761,  ii.  467,  1765  (with  obs.  on  identity).  Grün  Bleyerz,  Phoephoisadbebalmg 
(fr.  Zschopau),  Slapr.,  Crell's  Ann.,  i.  394,  1784,  Green  Laad  Ore,  Brown  Lead  Ore;  Phos- 
phate of  Lead.  Phoaphoraaures  Blei,  Phosphorhlei,  Buntbleierz,  öerm.  Plomb  phoaphate  Fr. 
Polychrom,  Pyromorphit,  ffaasm.,  Handb-,  I0e9,  ]090,  181.^.  Traubenblei  id.,  ib.,  1093. 
PölysphiOrit  Smift.,  Char.,  54,  1832.  Nuasierite  Dcmkatiser,  Barruel,  Ann,  Oh.  Phys.,  IxiL  217, 
1836.  Jlieait  Breith.,  Handb.,  285,  1841.  Cherokhie  Shtp.,  ßep.  Canton  Mine,  1856,  Min., 
407,  18B7,  Am.  J.  Soi.,  II.  xsiy.  BS,  1857. 

Hexägonal.  (?  A  1=139°  38';  a=0-7363.  Observed  planes ;  0,1,  i-2, 
1,  2,  4,  2-2. 

O  A  4=106°  23'  O  A  2-2i=124°  H'  1  A  1,  pyr.,=142'  12' 

Oa  2=120  28  7Ai-2=150  JA  2-2=135  46 
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Cleavage :  I  aad  1  in  tracee.  /  commonly  striated  liorizontally.  Often 
globalar,  reniform,  and  botryoidal  or  verruciform,  with  usually  a  subeo- 
mmnar  structure  ;  also  flbrous,  aad  granulär. 

H.=3*5— 4.  G-.=:6-5— 7*1,  moaüy  when  without  lime;  5—6-5,  -wheii 
containing  lime.  Lustre  reeinous.  Oolor  green,  yellow,  and  brown,  of 
diflerent  ehades ;  sometimes  wax-yellow  and  fine  orange-yellow ;  also 
grayish-white  to  milt-white.  Streak  white,  sometimes  yellowiBli,  Siib- 
transparent — snbtranslucent.     Fracture  subeonchoidal,  «neven,     Brittle. 

Var. — I.  OriUnary.  {a)  Incrysials.  J.  Scliabus  fouQd  tte  anglea  1  A  1,  in  green  crystalafrom 
ZschopBU,=143°  28'  aod  80°  11' ;  and  in  brown  from  Bleiatadt,  U2°  14'  wid  m°  40'  (Pogg.,  c 
BOO).  (6)  In  adaUm-  and  moss-Hke  aggregatiotis.  (c)  Coricrdionary  groups  or  masses  of  crystals, 
haTing  tbe  aurfaoe  angular.    (li)  Mbrovs.     Iß)  Gramilar  massive.    (J)  Ear9i/ii;  inorusäng. 

2.  Fölysp/ueräe.  Containing  ßme ;  color  brown  ofdifferent  shadea,  yellowiBh-gray,  pale  yellow 
to  nearly  white ;  atceak  white;  G-.=5-89— 6-44.  Eacely  in  separate  crystals ;  usually  in  ^upa, 
^lobular,  tDammiilaty,  vemiciform.  Miesiie,  from  Miea  in  Boliemia,  is  a  brown  vaciety.  NvssieriU 
iB  similar  and  impure,  from  Nussi^re,  near  Beaojeo.  Trance :  color  yellow,  greeoish,  or  grajish ; 
G.=5  0416.  Gherokiti«  ts  milli-white  or  pinkisli-white  in  color,  andoccuTS  in  Klightly  aouminated 
prisnis,  and  alao  botryoidal  and  massive;  G.=4-8  (?);  from  the  Conton  mine,  Cherokeo  Co., 
Georgia.  3,  ÜÄrooi^eroM;  color  brilliant  red  and  orai^a.  4,  Arseiiifenms ;  color  green  to 
white;  G,=5'5~6-6.     5.  FseudoTiiorphmie ;  (a)  efter  galonite ;  (6)  eerussite. 

Both  the  green  and  hrown  colors  occur  amoiig  the  pure  phosphates  of  lead,  as  well  as  those 
coctaiüing  luae. 

Comp.— 3f'b'P+PbC],or(-^tb  +  T'sPbCl)'°P",  with  lime  often  replacing  partof  the  lead, 
fluorid  of  calciam  part  of  the  cWorid  of  lead,  and  araenic  add  Boiaetimes  part  of  the  phosphoric 
acid,  =Phospborie  add  15'7,  oxydof  lead  74-1,  chlorine  2-B,  lead  7-8=Phosphate  of  lead  898, 
Chlorid  of  lead  10-2  =  100.  Änalyses  :  1-3,  Kersl«n  (Schw.  J-,  IxJ.  1,  Pogg-,  ssvi  439);  4,  B, 
Lercb  {Ann.  Oh.  Pharm.,  xlv.  828);  fi,  1,  Sandbei^er  (J.  pr.  Ch„  slrii.  462) ;  8,  Stmve  {Kokach. 
Hin.  Russl.,  iii.  42);  9,  Wöhler(Po^,.  iv.  IBl);  10,  11,  Kerstan  (L  c.) ;  12,  G,  Bartuel(l.e.);  13, 
Wöhler  (1.  c.)  I  14,  Strure(l.  e.);   16,  16,  Seidel  (Jahrb.  Min.  1864,  222); 


1.   Vmh  Ullle  or  ho  pliosphateof  Urne  {Ca' P). 

-^b'f    PbOl    CaF 

Ca'? 

1.  Mies,       hrovmcrysL 

2.  Bleistadl, 

8.  Poullaouen,  cryst. 

i.  Bleiatadt,  imnon  oi-ysl 

6. 

e.  Erna,  ydlow  aryst. 

7.  Krauaberg,  greea 

8.  BereaovHk,  yv)h.-gn. 

89-27       M-Se     0-22 
89-17        892     014 

89-91     10-09 

.  81-38     10-23     007 
88-42       9-57     0-20 

89-07     11-^3 

89-16     10-47      — - 
89-18       9-94      

0-8.1  =  100  Kersten.     G.=6'9es. 

0-77  =  100  Eeraten.     Ö.=7-009. 
=100  Keraten.     G.=7-OäO. 

0-86,  te^P  0-77=99-31  Lerch,     G.=e-843. 

1-58,  Fe'P  0-50=100-27  Loreh. 

=100-40  Sandberger. 

=9963  Sandberger. 

,¥e,er059,"V"<)-.=9H-71StnivB.G.-6-715. 

=100  Wöhler. 

ä.   Wil/imjKhphosphaieoflme  {Poly^kiErÜe). 

10.  Freiberg,  bromn 
n.  Mies, 
12,  Nitssierile 

77-02     10-84    1-09 
81-66     10-64     0-25 
56-40       7-65      — 

ll-0fl=100  Eeraten.     G.=6-092. 
7-46=100  Zerston.     G.=6-444. 
23-ao,  Sl  7-20,  äs,  Pe  e-50=99-9ü  Barruei. 

3.  Cov,tammg  arsertic  add. 

:P       Is     Pb 

Pba 

13.  Zsohopau.  white            [lEll]  2-30    72-44 

14.  Altai,  yei;™                      12-90    3-61     13-40 

la,           "         dorft  oiw^e  IS-aa    0'69    11-45 

10-09=100  WüMer. 
10-13=99-0i  Stmve,    G.=5-537. 

,  Ca  2-40,  Ol  2-64=99'£7  Seidel 

,  Ca  3-45,  Ol  widel.  Seidel 

Hunt  found  the  cherokine  (a  HpeeimeQ  reoeived  ftum  SJiepard)  to  conaiat  of  lead  and  phonphoric 
oc.'l  with  less  than  1  p.  e.  of  other  material  (Am.  J.  Sd.,  IL  siiv.  275). 

Specimens  of  pyromorphite  from  Huelgoet  ara  often  mixed  with  plumbogummite,  and  eontaiu 
alumina  up  to  lö  p.  o.  (Damour,  Ann.  d.  M,,  m.  xvii.  191,  1K40). 
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Pyr^  etc. — In  tlie  doaed  tube  givea  a  white  Sublimate  (cMorid  of  lead).  B.B.  in  tlie  forceps 
fasea  easily  (F.=1'5),  coloring  the  flama  bluish-green;  on.  chareoal  fuees  without  raduotion  to  a 
glol]ule,  wMeh  ou.  cooling  assumes  a  ccyatalline  polyhedral  form,  whüe  the  ooal  iä  eoalel  white 
from  Chlorid,  aud,  uearer  the  assay,  jellow  from  oiyd  of  lead.  "With  aoda  on  charaoal  yielda 
metillic  lead ;  aoma  variettas  contajn  arseniCi  and  give  the  odor  of  garlia  in  R.P.  on  chareoal, 
With  Salt  of  phosphorns,  previonaly  saturafed  with  oxyd  of  eopper,  givea  an  azure-blne  color  lo 
the  flaine  when  traated  in  O.F.  (ohlorine).     Soluble  io  nitrie  a<äd. 

Obs. — Pyromorphite  ooours  prindpally  in  veina,  and  aocompaniea  other  ores  of  lead. 

0«iura  at  Poiilkiouen  aad  Huelgoet  in  BrlMany;  at  Zsohopau  and  other  plaeeBin  Sasony;  aC 
Praihram,  Mica,  and  Bleiatadt,  in  Bohemia;  at  Sonüenwiibel  near  Freiberg;  Clausthal  in  the 
Hatz;  infineciystalsatHasaau;  Bereaof  in  Siberia;  CorawaJl  (green  and  brovm),  Devon  (gray), 
Derbyshire  (green  and  yellow),  Cumberland  (golden-yellow),  m  England;  Leadhilla  (red  and 
orange  formerly),  in  Scotland;  Wicklow  (cloye-brown  and  yellowisb-green)  and  elsewliere,  Ire- 

Pyromorphite  has  been  foimd  io  good  apecimona  at  the  Perkiomen  lead  mine  near  Philadelphia, 
and  very  flne  at  Phenixville ;  alao  in.  Maine,  at  Lnbec  and  Lenos ;  in  New  York,  a  raila  souöi  of 
Sing  Süig;  aparingiy  at  Southampton,  Maaaachusetts,  and  Bristol,  Conn. ;  in  good  erystalliaations 
of  bright  green  and  gray  ooloca,  in  Davidaon  Co.,  IT.  0. 

Named  from  iraiJ,  ßre,  poif  Ä,  form,  aUudil^  to  the  crystaJline  form  the  globule  assumca  on  oool- 
ing.    Tbis  spedea  passea  bito  the  following. 

Alt.— Oacurs  altered  to  galenite  (Pb  8),  oeruaite  {Pü  Ö),  oalamiae  (2n'  äi+H),  Galülte,  and 
limonite ;  to  galenite,  probably  through  the  action  of  aulphuretted  hydrogen. 


494.  MIMETITE.  Minera  pjiimbi  Viridis  pt.,  Plumbum  arsenioo  mmeralisatum,  WoiL,  Min., 
398,  1748.  Plomb  rert  areenieal  (fr.  Andaluaia)  Frmtsl.,  J.  de  Phys.,  xis.  394,  1737.  Idem 
(fr.  Eoaiers,  witb  aoai.)  Fowcroy,  Mem.  Ao.  Sei.  Paria,  1789.  Araenikalisehea  Bleyerz  Zctjs, 
Min,,  iL  224,  1794:.  Grünbleiera  pt,  Buntbleicra  pt,,  Flockenerz,  Traubenblei  pt.,  Arsenaaures 
Blei.  G^rm.  Araenate  of  Lead,  Green  Lead  Ore  pt.  Plomb  aiseniat^  Ft.  Pyromorphite  pt 
Mohs.  Mimet^ae  Bead.,  Tr.,  ii.  594,  1832;  Mhnetene  SÄep.,  Min.,  1836;  Mimelösit  MvUh., 
Handb.,  289,  1841 ;  Mimetit  Eaid.,  Handb.,  1845,  Olacker,  Syti.,  1841.  Hedyphane  Breilh., 
Schw.  J.,  iii.  II,  1830.    Kampylit  Breüh.,  Handb.,  ü.  291,  1841. 

443 

Hexagonal.  6»  A  1=139°  58';  «=0-7276.  Obeerved 
planes  as  in  pyromorphite.  0  A  2=120"  46',  0  A  2-2 
=124°  30',  1  A  1,  p.yr.,=142°  29',  bas.,=80''  4'  (mean 
ofmeaBurementebyScnabus).   Cleavage:  1,  imperfect. 

H.  =  3-5.  G.  =  7-0 -7-25,  mimetite;  5-4 -5-5, 
liedjphane.  Lustre  resinoue.  Color  pale  yellow, 
passing  into  brown ;  orange-yellow ;  white  or  color- 
le^.  ötreak  white  or  nearly  so.  Subtransparent — 
translucent, 

Var. — 1.   Ordmary.   {a)  Jn  c^slals.    Schabna  found  1  A  1  in  oryatals 
from  Joham^orgenatadt  142°  87',  73''44',  142°  33',  79°  66',  142°  29',  SOM    143    13    80   43 
from  England,  143°  46',  79°  24' ;  from  Phemiville,  Pa.,  142°  18',  80°  SO'  (Pogg   o     17)    (t)  Cap- 
i/lary  or  fllamentoua,  eapecially  marked  in  a  variety  from  St.  Priz-aona-BeuTray  France    somewhat 
-  like  asbeatua,  aud  atraw-yellow  in  color.     (c)  GonoredoTia/rg. 

2.  Cotei/sroüs,  Sedyphane,  which  belor^a  here,  ia  colorleaa  and  tranalueent  m  crystala  and 
masaive;  lustre  betweea  adamantine  and  groaay;  H.— 3-5— 4;  G.=o4— S5  Kersten  from 
Longban  in  Wermland,  Sweden. 

3.  Cotüa:imng mwA pJuisphoric  add.  Comjtj/Kie,  from Drygill in Oumberland, haa &  7  18,and 
ia  in  barrel-abaped  oryatala  (whenee  the  name,  fhim  lajimtm,  cuTvedf,  yellowiah  to  brown  and 
brownisb-red. 

Comp.— gPb'Aa  +  PbCl,  or  (,a,  tb+APbCl)'°P"-Araenate  of  lead  SO'ee,  ehlorid  of  lead 
9-a4 ;  bnt  witli  phosphorio  usually  replacing  part  of  the  araeuio  acid  and  aomatimea,  also,  lima 
part  of  the  oxyd  of  lead.  Analyses  ;  1,  Bergemann  (Pogg.,  Ixxx.  401);  2,  J,  L.  Smith  (Am.  J.  Sei., 
iL  si.  248);  8,  Wohler  (Pogg.,  iv.  167);  4,5,  Dufrenoy  (Tr.,  iii.  46);  6,  Sammelsberg  (Po^., 
leL  310);  7,  Stmve  (Verb.  Mm.  Qea.  St  Peterab,,  18ö7);  8,  Koraten  (Sohw.  J.,  liü.  1): 
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fb'f     Oa'Sa      Ca'P     PbCl 


■3  fimlth. 


9  60=99-84  WüUer. 

10-40— 98-25  DuMnoy. 

905=98-10  Lufrenoy. 

9'4B=I00-15  Eamm. 

.^__  9'B3=100  Stnive. 

12-98        J5-5!  10-39=B8'88  Keraten. 

;-19,  Äs  28-51,  tb  51-45,  Öa,  10-60,  Ol  3-06- 
i).  Hatio  of  P  to  iB  ia  carapylite,  anal.  6 
u  hedypliane  1:2;  and  of  Öa  to  tb  in  thi 


1.  ZflCQleca    yiJiou  00    1       

2.  PlieniTiIle                 y   1  h      2  0-81 

3.  Johanngeo  genstatit  8  14  l-SC 
i.  IIo  hausen  86  70  3'IS 
5.  Comwall  84  55  4-60 
e.  Cnmheriana,  CanpylUe  1110  19-Oü 
1.  Sh  a  (1=6  663  IG  13  :3-91 
8.  Longban  Eedyph     e  60 10        

Michaelson  found  for  tlie  Longban  hedyphani 
2-93,  correBponding  to  Pb  Ol  11  -10  (J.  pr.  CL,,  xi 
1  :  3i  (0-60  Öa  above  removed) ;  in  anal.  7,  1  : 
last  4  :  3. 

Domojko  obiained  for  on  impure,  earthy,  yellow  mimetite,  from  Mina  Grande,  near  Arqueroa 
in  Chili  (Ann.  d.  K,  IV.  iir.  145),  Sa  11-65,  P  5-13,  "V  1-8G,  tb  58-31,  Ca  7-96,  Cu  0-S2,  Pb  Cl 
9-05,  Äl,i'e  1-1,  claj'3,  S  l'ia=99'00.  Domeyko  doos  not  eite  this  analysis  in  tho  last  edition 
of  his  mineralt^y  (1860).    It  is  asBociated  with  a  vanadatB  of  lead  and  copper. 

Pyr.,  elc — In  the  doaed  tube  like  pyromorphlte.  B.B.  fuseB  at  1,  and  on  oharooal  giveB  in 
E.P.  an  arsenieal  odor,  and  ia  eaaily  reduced  to  metallic  laad,  coating  the  coal  at  ürat  withchlorid 
of  lead,  and  later  with  araenous  aeid  and  oiyd  of  lead.  Givea  f£e  chlorine  roaotion  aa  mider 
pyromorphlte.     Soluble  in  aitric  add. 

Obs.— Ooeura  at  Wheal  ünily,  near  Redruth  in  Comwall,  and  at  aeveral  other  of  the  Comiah 
minea ;  olao  at  Beeralston  in  Devouahire ;  Eoughten  Gill,  Drygiil,  etc.,  in  Ouniberland ;  fonnerly 
at  Leadhilla  and  Wanloch  Head  in  SooÜand.  At  St.  Vnx  in  the  Department  of  the  Saone,  in 
France,  in  capUlarj  ciystala ;  at  Johanngeorgenatadt,  in  fine  yellow  oryatala ;  at  NertsoIiinBli, 
Siboria,  in  lenifocm  masses,  brownish-ied ;  also  at  Zinnwaid,  and  Badenweiler.  The  crystala  ttora. 
Preobragansk  Bergwerit,  Siberia,  wece  black  exttrnaüy,  having  »  coating  of  pjToIusite,  but  yellow 
witbin,    Ät  tlie  Broolidale  mine,  PhenizvUle,  Pa.,  crystala  of  pyromot-phite  cappedwiüi  mimetite. 

ITamed  from  fUfirlK,  imitator,  it  doselj  reaombling  pyramorpiüte.  Beudant's  Word  mimetise  is 
inadmiaeible,  because  wrongiy  formcd.  Shepard'a  modifleation  of  it,  mimefene,  he  has  rejected  (br 
rrmnetite  in  hia  laat  editioo,  Mimeiile  ia  the  correot  form  ia  view  of  the  derivaüon.  äfoha  united 
thia  Bperfea  with  pyromorpiiite. 

Artif. — Formed  by  fuaing  togethar  araenate  and  cblorid  of  load,  and  disaolving  out  afterward 
the  eicsBB  of  chlocid  (Lediarliet,  0.  It.,  Ixv.  172). 

496.  WAGNSRITEi.    "Wagnerit,  Phoaplioraaurer  Talk,  FvOts,   Sohw.  J.,  xsiiii.  269,  1821. 
Magueaie  phosphatfe  JV.    Pleurokiaa  Breilk.,  Ohar.,  50,  193,  1823. 

Monoelinie.  6' =71°  53',  Ja/ =95° 
26',  0  A  U=144°  25',  B.  &  M. ;  a:h:c~ 
0-T8654  : 1  :  l'Oiö. 


..  "___ 

i 

i-i 

«-8 

1., 

1-2 

l 

1-ä! 

1-i 

- 

l-i 

2-i 

w 

i-2 

i-i 

I 

i-ä 

-2 

-1 

-1-ä 

Obaerved  PlaneH. 


ÖAfl= 

=160 

19' 

0  A  1-i'- 

-las 

18 

0  A  i-i= 

=108  7 

l-\  A  14, 

top,= 

=108  50 

i-i  A  1-i^ 

=116  35 

1  A  1,  froiit,= 

=112  6 

-1  A  -1, 

"     = 

=127  32 

1-2  A  1-2, 

"     - 

=142  48 

^Ai, 

"     = 

:.138  54 

1-ä  A  1-ä, 

u       _ 

=106  4 

-1-ä  A  -1-ä 

"    - 

=119  0 

*'-2  A  i-% 

"       i; 

=131  4 

i-l  A  i-ä, 

ide. 

=122  25 

M(ffit  of  tlie  prismatic  planes  deeply  etriated,     Cleavage  :  J,  and  the  ortho- 
diagonal,  imperfeet ;  ö  in  traces. 
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H.=5— 5'5.  G.=3'068,  transparent  cryatal;  2'985,  untranapai-cnt, 
liammelsberg.  Lnatre  viti-eouB,  Streak  white.  Color  yellow,  of  differ- 
ent  shades ;  offcen  grayish,  Translucent.  Fracture  uneven  and  splintery 
across  the  prism. 

Comp.— la^'?+MgF,  or  (S]!tIg+il{gP)'^=:Plioaphorio  add  43-8,  magoesia  31-1,  fluorine 
"  "  1  '(■4  =  100.     Analysea  :  i,  Fuchs  (Lc,  revisedbyEajmiielBberg);  2-4,  Rrnnmels- 

T.  251,  405,  Min.  Ch.,  849) : 


P  Sg  Fe  öa 

1.  41-ts  M'ee  4-60  — 

2.  40'61  46-37  4-59  2-38 

3.  41-89  42-04  2-t3  1-65 

4.  40-23  38-40  S-31  4-40 


6-n,  Sin  0-45- 


Pyr.,  etc. — B.B.  in  tte  forceps  fiiees  at  4  to  agreenisli-^^y  glasB;  moistened  witli  sulpturic 
aeid  colora  the  flame  bluiflii-grcen.  With  borai  reacts  for  iron.  Oa  ftision  vnth  soda  effervesces, 
but  ia  uot  completely  diasolvod;  glTosafaintmaaganesBceaction.  Fuael  wilJi  Salt  ofphospliorus 
in  au  open  glaas  tube  read«  for  fluorine.  Soluble  in  nitrio  aaii  mviriatio  adda.  With.  Bulphuric 
add  evolves  fumes  of  fluohjdrio  aeid. 

Obs,— Thifl  rare  Bpecies  ocoura  in  the  vaUey  of  HöEgraben,  aoar  Werfen,  ia  Salzbm^,  Aiiatria, 
in  irregulär  Teiiia  of  quartz,  traversing  olay  slate. 

Named  after  the  Obertiergrath  Wägsee.  . 

Alt. — In  3  specimen  of  appareiitly  altered  waguerite,  Bammelsberg  found  §i  93-81,  P  1-87,  Mg 
1-49,  Ca  2-58,  '■&],  Fe  1-41. 


496.  MONAZITE.  Monazit  BreiO.,  Scbw.  J,,  Iv.  301, 1839.  Monacite  iad  orSutgr.  Meiste 
Broolie,  Phil.  Mag.,  II.  a;.  139, 1831.  Edwardsite  SÄep.,  Am.  J.  Sei,  xidL  163,  1831.  Eremitß 
Shep.,  ib.,  341,  1831.  Monazitoid  Eerm.,  J.  pr.  Ch-,  xl.  21,  134'!.  Urdit  Pbrbea  &  DaMl,  Nyt. 
Mag.  f.  Nat,  xiü.  1855. 

Monoclinic.  C^1^°  14',  JaJ=93°10',  ÖA  14=138°  8';  a:l:c= 
0'94715  : 1  :  1-0365,  Obseryed  planes:  0,  rare;  vertical,  i4,  i-i,  I,  i-% 
i-i ;  elinodomes,  14,  2-1 ;  hemidomee,  1-i,  -i-i ;  heinioctahedral,  1,  -1,  ^, 
1-2,  2-2,  3-3,  -2-ä. 


JToL'wieh,  Ct. 


0  A  14=130°  6' 
O  A  -l-i=143  6 
0  A  U=IQ3  46 
Oa -1=133  39 
Oa  1=121  6 


Watertown,  Ct. 


0  A  -2-2=131°  18' 
0  A  2-8=119  10 

0  A  ü=90 

1  A  1,  ftont,=106  St 
-lA-1,   "     =119  25 


Watertown,  Ct. 


-2-ä  A  -2-i!,  front,= 81°  i' 
U  A  -1-«=140  40 
i-i  A  l-i=126  8 
ü'-i  A  1-»=100  13 
H  A  2-4=93  6 
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U  A  -U;  top,=93°  12'       ;-*  A  1=118"  13'  1  A  i=138°  58' 

1-i  A  1=143  18  i-i  A  -3-ä=120  10  a  A  24=150  50 

i-i  A  U,  front,=55  42       -2-&  A  24=152  56  «4  A  1-1=131  52 

;-*  A  J=136  40  -1  A  J=146  17  i-l  A  *-S=153  9 

i-i  A  -1=131  53 

Crystale  uaually  fiattened  jparaBel  to  i-i.     Cleavage ;   0  verj  perfect,  and 

brilliant.     Twina:  eomposition-face  O. 

H.=5-5-5.      G.=4-9-5-26;  5-203,  W.O.,  Genth;  5-11,  Ural,  Koks- 

eharof;  6-19  — 5-26,  iirdite,  Forbes.     Liistre  incliniag  to  reeinous,     Color 

brownish-hyaeinth-i-ed,  elove-brown,  or  yellowieh-brown,     Subtransparent 

— subtransfucent.     Eather  brittle. 

Oomp^Ce,  La,  Di,  Tai)'  ^.  The  later  aaalTais  of  Hermann  (1864)  gives  the  0.  ratio  for  Öo, 
La,  iH  to  T3i  to  P=9  :  6  :  25.  Analjaas:  1,  Kerstan  (Poeg.,xlTii,S85);  2.  Hermami  (J.  pr.  Oh., 
naiiLBO);  3,  id.  (ii>.,  xdii.  112)^  4,  Damour  (Am.  Ch.  Phja.,  IH.  li.  445); 

&         Öl       Sn        Ce         U      iin      Öa 

1.  SlatouBt  38-50     17-S6     2-10     2B-00     23-40     1-86     l-ti8,  S  acd  li  (f.  — 101'49  KerEtea. 

2.  "  28-0Ö     1-15    31-36     27-41      tr.      1-46,  Mg  0-80,  Pe  (r.=99-59  Hermann. 

3.  "  28-15        tr.      35-85»  32-42     1-53     .  E  1-50=99-47  Hermann. 

4.  E.  CMeo        28-6       —    4&-7       24-1       —     — |  imdl  1-6=100  Damour. 

"IndadesBlsomo. 

Thoria  was  detected  in  monazite  both  by  Berzeliua  and  Wöhler,  though  not  by  Hennaon.  Tin 
was  detected,  with  the  blowpipe,  b^  Rone  in  the  Amarioan  monaaite. 

Shepatd  foimd  in  bis  edwardaito  0-  c)  1-n  p.  c.  jjroonia,  4-44  Sl,  3-83  §i,  with  5S-53  Ce,  La, 
and  26-66  F;  bttt  rejeeta bis  resultsin  thelsst  editionof  bis  Mineralogy,  referriag both  edwardaito 
and  eremite  to  monazite. 

Var. — The  crystal  affording  the  author  tba  above  atiglea  (f.  447)  waa  a  flne  one  with  poliahed 
facea,  well  ealcttürted  for  aoourate  moasurementa.*  Hermann  gives  the  angle  JA /=;92''  30  ;  Breit- 
baupt,  94°  36'. 

Deaoloizeaiii  obtained  for  cryatala  from  the  aiirlferoua  sands  of  IL  Chico,  in  Antioquia  {Ann. 
Ch.  Fhys.,  HL  li.  445),  Ja/=93''  20',  /Aj-fcl36°  30',  ^B^'  15',  WA -1-1=127°,  0  A -l-i'^^ 
129°  30',  -1  A  -1=;107°  (nearlj),  -1  a  l-i=]43°  40'.  Kokadiarof  has  measared  crystals  ft-ow 
Mt.  Urnen  and  the  river  Sanarka,  and  found  /A  /=93''  22'.  P=7fl''  14',  0  A  2-i  =  119''  10',  0  M4 
=  138°  9',  1  A  1=119°  28',  -1  A-l=;106°  44',  OA  l.fci43°  2',  Oa-1.!=129°  69';  the  fäeea 
■were  not  very  even,  and  hia  reaulta,  he  atates,  were  therefora  not  very  eiaot. 

Pyr.,  etc. — B.B.  infuaible,  turns  gray,  and  when  moisteued  with,  sulphurio  add  colors  tJie 
flame  bluiah-green.  With  borax  gives  a  bead  yellow  while  bot  and  colorlees  on  cooliog;  a 
saturated  bead  becomea  enamel-whlte  on  flaming.    DifBcultly  aoluble  in  mimatic  add. 

Obs. — Monazite  was  flrat  broiight  by  Fiedler  from  flie  UriJ-  It  ocours  near  Slatoust  in  the 
Urnen  Mtn.,  in  graniie,  aloi^  with  Sesh-red  feldspar ;  also  near  the  river  Sanarka,  in  the  Ural ; 
near  tröterö  in  Norway  (wdiie),  in  cryatals  sometimes  1  in.  acroaa ;  at  Schreiberhan,  with  gado- 
linila  (S.=::4-fl).  In  the  Unitfld  Statea  it  is  fonnd  in  small  orystals  from  ■[',;  to  f  in.  long,  with  the 
sillimanite  of  Norwicti,  and  aparing^y  -with  Üie  Same  miueral  at  Ohester,  Ct.  A  föw  miaute  otyatda 
(eremite  of  Shepard)  were  fonJid  in  a  bonlder  of  albitio  granite,  eontaJning  also  a  few  miniite  zircons 
and  tourmalines,  in  the  northeastern  part  of  Watertown,  Ct.  Good  cryatals  are  obtained  with 
the  sillimanite  of  Yorktown,  "Westchester  Co.,  N.  Y. ;  near  Crowder's  Mountam,  'S  0  ,  and  m 
gold  washings  on  Todd's  branob,  Mecklenburg  Ca,  N,  0.,  with  gamet,  zircou,  and  diamond. 
Sound  alao  in  the  goid  waahinga  of  Bio  Chico,  in  Antioijuia. 

Kamed  from  /imä^M,  iß  be  siMtary,  in  allnsion  io  its  rare  oecmrence. 

Moivjs^id  Hermann  (J.  pr.  Ch.,  xl.  21).      This  mineral  is  monazite  m  crystalhzation  and 
estemal  charaeterH.     R=5.     G,=5-2ei.      Hermann  stales  tbat  the  brown  cotor  la  distmct 
Hermann  obtained  in  bis  analjsis : 
P  n-94      Ce  49-35      La  21-30      Ca  1-50      fi  1-36,  substlike  tantalnm  6-27,  Mg,  J'e&-.=9T-72. 


B.B.  infuBible.    With  the 

497.  Ttirberiib  Lmnj,  Ann.  Phil.,  sviii.  241,  1833.    Turnerite  ia  isomorplious  with 

*  Am.  J.  Sei,,  xsiiii,  'lO,  1838.    Tig.  8  in  that  artide  is  zircon,  and  u' 
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ANHTDBOBS 

t  in  cleaTflge  and  oolor,  and  may  Ije  the 
tlie  original,  from  Mt  Sorel  in  Daupliiny 
by  Levy,  Marignac,  Phillips,  and  Des- 
cloizeaui) ;  laier,  from  Santa  Brigritta,  uear  Ruäraa 
in  the  Tavetscli  volley,  Alps  (measnred  by  vom 
Rath).  Tte  aoconipauying  proflle  flgure  is  from 
vom  Rath  (Pof^T  csii.  247),  but  reveraed  in  Posi- 
tion so  aa  CO  make  it  correspond  with  tlis  ahove ; 
raoreoi'er,  thö  plane  of  parfect  cleavage  is  made 
the  basal,  as  iu  monazite,  inatead  of  i-i,  that  so 
made  bj  v.  Batli.  Some  of  the  angles  are  aa 
foliows  L  those  uaacoredited,  v.  Eatb's  caloiilated 
results,  from  1-i  A  l^Ul"  38'.  1-i  A  1  =  143°  44', 
i-i  A  l.i=131°  68';  thoBB  with  Dx.  affiied.  Des- 
cloiaeaai'sditto,  from  Wa  1-1=100,  i-i  a  1-1=128'' 
31',  1-i  A  l-i=98°  20';  tliose  wj:th  iC,  P.,  K,  af- 
tiied,  measurements  by,  reapecüvely,  Marignao, 
Phillips,  Levy; 


e  speeies.      It  ia  bnown  only   i 


/A  7=93°  50' 

U  A  J=1S6''  55' 

i-iA 

=191°  124' 

0  A  1-!=13Ü  3 

'^^        136  48  01. 

119  3  R, 

Oa -1-1=143  15 

i-i  A 

=  126  16  ß. 

0Aj-j=lÜä4a 

"        136  43  M. 

12B  30  Dl. 

OA -1  =  133  0 

ii/\  i-2=lS4'  58' 

126  as  M. 

Oa  1=121  15 

1-!A  1=143  44 

Ua 

-J=150  56 

t-JA-l-i=140  2T 

"       14g  30  De.,  P. 

150  49  Dl 

"            140  40  Dl. 

-l-iA-I  =  149Sß 

150  55  P., 

i-JA  1-1=127  15 

149  44  Di. 

150  S8  R. 

"         126  31  Di. 

"  ■       149  38  P. 

i-i  A 

-i=131  58 

126  31  M. 

idAU=  99  24^ 

131  50  M. 

i-i  A  3-3=158  25 

100  0  Di, 

131  55  P. 

153  17  Dx. 

09  40  L. 

i-i  A 

-S  =  145  43^ 

"          15B  62  F. 

"          100  25  M. 

145  57  Di. 

"           162  55  M. 

i-i  A  2-t=96  8 

146  10  P. 

J-iA  2-2=142  e 

WA -1=131  41 

145  53  M. 

141  16  M, 

131  55  Di. 

1-äA 

-i,  tOp,=86  4 

Turnerite  ia  deacribeil  as  having  H.  above  4 ;  lualre  adamantiae  ;  oolor  yellow  or  brown ;  etreab 
white  or  grayiah;  tranaparent  to  tranaluoent  Chüdreü,  after  Bome  imperfect  triala,  made  out 
that  it  oontained  alumina,  linie,  magneaia,  a  llttle  iron,  wiöi  uo  titanio  add,  and  very  Uttle  ailioa. 
At  Mt  Sorel  it  oecurs  with  quarti,  albite,  orthoclase,  criehtonite,  and  ootahedrite ;  and  in  tha 
Tavetaeli  valloy,  witb  quarta  eryata!  and  oetaliedrite  in  talcose  sollist. 

493,  TRIPHTIJTB.    Triphylin  Fachs,  J.  pr.  Ch,,   ÜL  98,  1B34,  v,   319,  1835.    Tetraphylin 
Sera.,  Arsb,,  x.v.  18S5.    Perowakyn  K  NordenskiUd. 

OrthorhomWc.     /aJ=98°;   O  M- 
1-211  :  1  :  1-1504.     Observed  plaiiea  : 


1-L 


;  l-i, 


■=129°  33',  Tsehermak  \  a:i:c— 
0 ;    vertical,  «-J,  I,  i-2 ;  domes,  ^^, 


Ja  /,ov.!-5,  =  82°  ÖAl-i=133°  32' 
/A-i-z=131  OAf*= 

/A*-S=1.62  30      Oh^l= 
/Al-*=135  8        (9A-|-T=130  54 
^-äA  4-2=133  l-JAl-*,ov.  Ö,=87  4: 

Faces  of  erystala  usually  uncven. 
Cleavage :  O  nearly  perfect  in  unal- 
tered  crystals.     JVfaasive. 

H.='5.      G.=3-54  —  3-6  ;     3-545— 
3-561,   Bodenniaia,   O^ten.     Subresin- 
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042  OXTGEN   COMPOUNDS. 

ons.     Color  greeniah-grs^ ;  also  bluish ;  often  brownish-black  extemallj ; 
Streab  grayiah-white.     Tranelucent  in  thin  fragments. 

Comp. — (^e,  iia,  Li)'P,  Fuchs.  Oesten'a  analysis,  wMch  was  made  oii  the  pure  mineral 
whol^  TinalKred,  sustains  FuehB's  formula.    0.  ratio  for  fe+Mn,  Li  +  i(a+Srg=3  : 1. 

AnalyaeB:  1,  Fuchs  (J.  pr,  Ch.,  ÜL  98,  t.  319);  2,  3,  Itammalaborg (Pogg.,  Insv.  439);  4, 
Beer  (ÄroK.  Pharm.,  II.  IviL  374) ;  B,  G.  0.  Wittatain  (Viorl.  pr.  Pharm.,  i.  BOG) ;  6,  Gerlach  (ZS. 
nat.  Ter.  HaUe,  Ix.  U9);  7,  Oesten  (Pogg.,  Cvii.  438);  8,  imperfect  Hna!,  by  Beraelius  aad  N. 
Kordenskiölcl  (Jahreab,,  st.  211); 

1. 


P 

f^ 

liu      %     Öa 

u 

Sa      &          Si        S 

.  Bodenmais 

41-41 

48-51 

4-70 

3-41) 

0-53    0-68=99-3ö  Fuchs. 

" 

89-35 

41-42 

9-4B     

1-07    Ü-36     —     1-28=99-98  Ramm. 

40-7a 

38-97 

1-45     0-58       0-25    =10n-O5  Bamra. 

B6-3fi 

44-52 

6-76   0-VS    1-00 

5-09 

5-18    1-19      178    =100-69  Baer. 

'.         » 

4109 

35-61 

11-40    0-4S     

fi-47 

0-81     O-07Fe3-31     l-03=99-(i3WittBt. 

S.         " 

40-82 

86-6* 

9-05    1-97    0-88 

6-84 

2-51     0-85 =9B-lGGerl. 

. 

44-19 

38-21 

5-63    2-39    0-76 

7-69 

0-74     0-04       0-40 =100-05  0636611. 

B.  Finlajid 

42-6 

38-6 

12-1    1-J       

8-2 

-—  =103-3  Eerz. 

The  excesB 

iDthe 

nalysia 

of  thB  Finlacd  minorfll  (tetraphylino)  ia  aupposed  to  be  ovring  to  a 

:!t  deterraination  of  tlio  lithia. 

Pyr^  etc. — lu  tha  closed  tube  sometimes  decrepitatoa,  tums  to  a  dark  color,  and  givea  off 
traces  of  water.  B,B,  fiises  at  1'5,  coloring  the  flaoie  heautiful  lithia-red  ia  streaks,  wlth  a  pale 
Uuish-greeii  on  Ihe  ezterior  of  the  cone  of  fiame.  The  ooloraÖOB  of  the  flatne  ia  best  aeen  wneti 
the  putverized  tniceral  moiatoned  with  sulpburic  acid  is  treated  on  a  locp  of  plaldnum  wire.  With 
boi-asgiveB  au  iron  bead;  witli  aoda  areacüonfor  mangaaese.     Soluhlein  muriatic  acid. 

Oha. — Triphylite  opcura  at  EabensteiB,  aear  Zwiesel,  in  Bavaria ;  and  f.  451  ia  from  a  large 
soraewtiBt  distorted  Bavarian  cryatal  in  the  eabinet  of  R.  P.  Greg,  Jr.,  haTtng  tihe  appearance  of 
being  allered;  alao  at  KeityQ,  in  Finlaud  (perowskine  ortetraphjliiie);  Norwich,  Mass. 

On  crjat,  Tsohermak,  Ber.  Äk.  Wien,  livii  282 ;  B,  P.  Greg,  thia  Min.,  40ß,  1854  i  Dana,  ih. 

Samed  from  raii,  ihr^-fold,  and  f »Jjj,  family,  in  allusion  to  its  oontaining  three  phosphates. 

Alt. — Triphylite  and  triplite,  like  ottier  minerala  oontaining  protoiyd  of  mangocese.  undergo 
easy  alteration  by  Oxydation  and  hydration ;  and  the  former  also  by  baing  ita  alkalies,  The  ses- 
quioxyd  of  iron  in  Wittstein's  aualysia  (anal.  B)  ia  thua  accounted  for.  The  following  bave  come 
from  the  alteration  of  one  or  tiie  other  of  theso  minerals. 

A.  Hhtehositb.  Heteposite  Mlaaiid,  in  an  Art  by  Vavqaelm,  Ann.  Ch.  Phys.,  isi.  2fl4,  1825. 
Heterosite,  Heterozite,  Aätuwd,  Ann,  Sei.  Nat.,  vüi,  346,  182S. 

Cleavable  masaive  and  lanieUar;  eleavage  atated  tobe  in  three  directiona,  uneiiual,  affording 
an  obliiiuo  priam  of  100°-10I°.  H.=5-5-6 ;  G.=3-53,  or  3-39  after  further  alteration,  Dnfr^noy; 
iuatre  resinoua,  or  like  that  of  apatite;  color  greeniah-  and  bluish -gray,  becomiug  yiolet  and  3ub- 
metahic  on  expoaure.  Solublo  in  adda,  with  a  al^ht  reaidue  of  ailica.  B.B.  fnses  to  a  deep  brown 
Eubmetallic  enanieL  Fovrad  in  pegmatyte  near  Limites,  Dept.  of  Haute  Tlenne,  France,  and  eape- 
daliy  at  the  quarries  of  Hnreaus,  Named  }ieterosite  from  htpai,  oSmr  or  diffarenl,  but  roisspelt  by 
Vauqnelin. 

B.  PsBUDOTHiPLiTa  Btom,  Oiykt.,  2  Aufl.,  B37,  wiih  anal,  by  Dolffa.  ßeaemblea  triplite;  but 
octura  incruBting  triphylite  at  Habena-tein,  Bavaria,  to  the  alteration  of  whioh  its  formation  ia 

C.  ALLUArDiTB  Domow,  Ann.  d.  M.,  IV.  xiü.  341,  1848  [not  Alluaudite  Bemhar^.  In 
nodules,  or  massive,  with  tbrce  reotangtdar  cleavagoa  aa  in  triplile,  two  rather  eaay,  the  other 
leaa  so.  H.=4— 6 ;  G.=:3-468,  Damour.  Ooior  brown,  brownish-red  at  the  edgoa  by  tranamitted 
ligbt;  powder  brownish-yellow.  B.B.  fuses  easily  to  a  blaek  magnetio  globule.  Diäsolves  in 
muriatic  acid  with  evolution  of  chlorine.  Suppoeed  to  be  altered  triplite,  and  comea  from  Chan- 
teloube,  near  Limogea. 

D.  AUered  Tripkylile  from  Norwich,  Mass.  The  !Norwich  mineral  ia  found  ouly  in  cryatala,  some 
an  inch  loi^  and  wide,  assooiated  with  apodumene  in  quartz.  The  cryatala  vary  much  in  thelr 
angles;  Üie  faees  are  amooth  bat  hardly  polished.  The  following  anglea  were  obtained  hy  iha 
author  from  8  cryatala  (the  right^tiand  i-2  is  here  aooenlod): 

L  II.  III.  IV.      V.       VI.  TU.    VIII. 

i.5  A!-2'  128"  13r-]3a°  )37°-130i°  130^    126°     134'  128°     130° 

i-SAa  113  113  108  108 

UaU  .211-122  120  115      118-119 

OAl-l  131  129-132 

i-2Al-l  lOli-102 
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PHOSPHATES   AHD  1 
I.        II.  ni.  IT.  V.       Tl.      TU.    Till. 

1-5'  A  Li  \Vi\°        110°      iioMia" 

!-5  (ori-2')  A/  359°     162 

„  .     ,  ^  .         „  r  S    S*-97  90  33°      100°        90° 

OAobtuseedgeof/  -j    ^^_^^  gg  gg.  gg       30 

/A/  93 

Many  of  tlie  crysfala  Iiavo  a  monoclinio  form,  while  others  are  orthorhombic ;  but  tha  latter  is 
tliB  normal  form ;  the  obliquity  having  resulted  from  eome  movement  in  the  eudoaing  rock  after 
the  orystals  were  made.  Tliey  clossly  resemblB  in  form  the  orjatala  from  Bavaria.  Oleavage  not 
disthict.  Color  blntt;  etreak  brownish-red ;  opaque;  britUe;  H.=5-5;  G.=2-876,  Craw.  In 
eomposition,  qnite  near  aüuauditB,  as  observed  by  Maliet.  Bmah  found  the  interior  of  a  eryatai 
true  triphyliia,  with  color  grajiah.^;ceen;  H.=5,  and  G.=3-öS4  (Am.  J.  Sei.,  II.  jxiiy,  402). 

Analysea:  I, Dufreaor(Ann.Oh.  Phys., ili. 342);  2,  Eamme]sberg(Pogg.,IsKiv.439);  3,PuebB 
{J.  pr.  Oh.,  iil  98,  t.  319);  4,  Delffs  (1.  o.);  8,  Damour  (L  c);  6,  7,  W.  J,  Oraw  (Am.  J.  Sou,  n. 
si.99);  S,  J.W.  Maliet  (ib.,  iviii.  33); 

f        Fe      Jan      &e      Jta    Öa     Li     Ü      öl 
1.  Limogea,  Eüwosüe         41-'I'I 34-8!»  ll'BS   — 4-40  0-22=98-8a  Diifrenoy. 


1,  PseudotT.      HB'IO  4S-r 


■85    =1C 

1'40=99-51  Fuchs. 

,  ins.  010=100  n 

0-60,3?a5'41=99'T3D. 

6.  Iforwich,  Mass.  41'85  2T39  24'70 1-97  2'27  2-iJ7   ,  %  <r.,  Insol.  0-29 

=  100-01  Oraw. 

7.  "  "  44'64  26-02  33-30 l'Sl  9-20  2-0l   — ,  Mgfo-.,  insoLO-SO 

=100-14  Oraw. 

8.  "  "  (J)43-04  29-50  22-59 0-09  1-79  2-05    ,M^ 0-73 =99-7911. 

Seterosite,  by  Rammelsberg'a  anfllysia.  gives  the  O.  ratio  for  bases,  acid,  and  water  IS-el : 
18"13  :  5-64,  and  was  made  on  a  browaish-violet  specimen  having  &.=S-41 ;  by  Dufrenoy's,  B  : 
6  :  1.  Paeadalrirplile  corresponds  nearly  lo  9  :  10  :  2.  Ällaatidile  girea  approsimatel^  suppos- 
bg  the  manganese  to  be  protoxyd,  as  stated  iu  the  analysis,  for  the  0.  ratio  for  It,  R,  !P,  ]!=: 
B  :  6  :  18  :  2;  and  tha  Norwicli  mineral  1  ;  9  :  15  ;  1.  It  ia  useless  to  write  fomiiilas  for  these 
Compounds  until  the  State  of  oiydation  of  the  iron  and  manganese  has  baen  more  precäsely  aaeer- 
taiued ;  and  even  then  tliey  are  of  htlle  valne,  aa  the  mineral  in  the  altered  State  ia  pcobably  a 

Melanchlob  FwcJts  (J.  pr.  Ch.,  ivii.  Hl)  is  altered  triphylite  according  to  Seemann  (this  Min-, 
4th  ed.,  518).  It  ia  a  phosphate  of  iron  from  Ba^enstein,  contßiriing,  in  100  parts,  38-9  aesquioiyd 
and  3'87  protoxyd  of  iron,  bcaides  protoiyd  üf  mat^aneae,  and  9  to  10  p,  e.  of  water;  it  oocnra  on 
triphylite.     The  name  alludes  to  ita  blacli:i3li.^reea  color. 

499.  TRIPIJTS.  Phosphate  naüf  de  fer  melangiä  do  manganSsa  (fr.  Limites)  Vhvq ,  J.  de  M., 
si.  295,  1802,  Ann.  Ch.,  ili.  242,  1802.  Eisenpecherz  pt.  Wern.,  1808.  Manganäae  phosphatä 
jMcae,  Tabl,  1.  1G9,  1806.  Phosphorraangan  Sartit.,  Tabl.,  72,  1808.  Manganese  phosphatä 
ferrif^re,  H.,  Tabl,  1809.  Triplit  Nav^m.,  Handb-,  1079,  1313.  Eisenapatit  Fiv7i^  J.  pr.  Ch., 
xviii.  499,  1839.  Zwiselit  Breith.,  Handb.,  iL  299,  1841.  Phoepliate  of  Iron  and  Manganeae. 
ZwieseUt  fftot*,  Syn.,  244,  1847. 

Orthorhombic.  Iraperfectly  crystalline.  Cleavage;  unequal  in  three 
directions  perpendicnlar  to  each  other,  one  mueh  the  most  dietinct. 

H.=4— 5-5.  G-.=3-44— 3-8;  3-617,  fr.  Peil  au,  Berg.  Lastre  reainous, 
inclining  to  adamantine.  Color  brown  or  blackish-brown  to  almost  black. 
Streak  yellowisli-gray  or  brown.  Subtranslueent— opaque,  Fracture  amall 
eonchoidal. 

Oomp.— ft"?+RF,  T.  Eoboll,  with  ft  in  anal.  S=if9  +  jSln,  and  R— 1  Ca+ 2Mg  +  3Fe, 
whidi  glVGa  for  the  percentage  eomposition,  Phosphorio  acid  82-7,  protoi.  iron  16-6,  protox.  maa- 
ganeae  32-2,  iron  6'4,  ma^aasium  1-8,  calcium  1-5,  fluorino  8-8=100.  Änalyses;  1,  Eerzeliua 
(Schw.  J-,  xivii.  10)  ]  2,  Eergemann  (J.  pr.  Ch.,  !xiii.  414) ;  3,  v.  KobBÜ  (J.  pr.  Gh.,  seil.  390) ;  i, 
Fucha(J.  pr.  Gh.,  iviii.  4B9);  5,  Eammelsberg  (4th  Suppl,  217): 
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P        ^e     ÜTi     Hg   Ca      Sa         Fe 

1.  Liinoges  ^2-S      31-9     83-6     —  S-a» — 

3.  Peilau  33-76    31-73  30>83  0-S2   1-19     O"«" 

3.  ScMaukenwald    33-86    36-98  30-00  3-OB  230  fi  fr.  

4.  Zwiesdüe  [3B-aO]  35'44  20-34 Pe4-76  O'eS 

5.  "  SO-83    41-43  33-25 

"  PboBphate  ofliipa  *  Wlth  so 


SKobell. 

-18   =100  Fuchs. 

-00 =1UÜ  Eamm. 

iWO. 


.e  fluorine  with  Fe,  Ob,  Mg,  P  B3-E5,  Je  19-B6, 

io  globule ;  moiatened  with  sulphnrio 
BS  aa  ameÜijBtine  colored  glass  (man- 
laota  for  manganese.    Witt  Hulphaiio 

3ia  of  quarfz  in  granite,  acoompanied 

Rabenstein,  1  league  from  Zwiesel, 


Ton  Kobell'a  anslyais  beconies,  on  coi 
]«:ii  30-00,  Fe  5-54,  Mg  1-33,  Ca  1-67,  F  &-iu=niu-io. 

Pyr.,  etc. — B.B.  fuses  easily  at  1-5  to  a  black  magn 
aräd  colors  the  flame  Wuish-green.  Wlth  borai  in  O.F.  g 
gauese) ;  in  E.  F.  a  strocg  reaction  for  iron.  With  eoda 
acifl  evoWes  fluohjdric  aeid.    Soluble  in  muriatio  aoid. 

Obs. — Found  by  Alluaad  at  üuoges  in  France,  in  a 
by  apatite ;  ocenra  also  at  Feilau  in  Silesia. 

Zmiesdiü,  a  olove-brown  TBciety,  was  found  by  Fueha 
in  Bavaria,  in  qnarla  (G.=3'97  Fachs).     Fiiolia  in  iia  Mineralogy  auggeata  its  relation  to  triplite. 
It  ia  atated  to  have  a  rathar  perfect  basal  deavage ;  a  bmchydSigonal  littlo  diatinct ;  and  a  pria- 
matic  parallel  to  a  prifim  of  1 39°  very  imperfeot. 

Alt. — Often  oooura  coated  -with  oxyd  of  manganese  as  a  resalt  of  its  alteratioo, 

600.  HOFEITE.    Brewsler,  Trans,  ß.  Soc.  Edinb.,  k.  107,  1835.    Prismaloidisülier  Zinkphyllit, 
Breiik.,  CMr.,  38,  1833. 

Orthorhombic.  /A  7=101°,  ÖAl-i=133°  19',  Levy;  a  :  l :  g=1M07  : 
1  :  1'2131.  Übserved  planes  as  in  the  annexcd  figure,  with  also  2-t,  3-?, 
and  i-i. 


ß^ 


O  A  14=138°  50' 
1-4  A  1-i,  ov.  (3,=97  40 
0  A  24=119  47 


2A2,  brach.,=87''  3' 
2  A  2,  macr.,=106  36 
2  A  2,  bas.,=140 


Cleavage :  i-l  highly  perfect.     Plane  0  etriated.     Also  in 
reniform  ma^es,  and  amorphoiis, 

H:.=:2-5— 3.  G.=2-76— 2-85.  Lustre  viti-eoua;  i4 
somewhat  pearly.  Color  gray ish- white ;  reddish-brown 
when    compact.      Streak  white.      Transparent— traiielu- 


Pyr.,  ete. — Diaaolvea  wiiJiout  effervescenoe  in  mnriaÜo  or  nitrio  awd, 
and  is  slowly  affaeted  by  aulphurle  acid.  B.B.  givea  ont  water,  and  Wiea 
Eielta  with  dillioulty  to  a  olear  colorlesa  globale,  tin^ng  Üie  flame  green. 
The  globule  obtaiaed  wiüi  borai  remains  clear  on  eooling.  With  soda  it  afforda  a  sooria  which. 
is  yellow  when  hot,  and  gives  out  copious  fumes  of  zino  amd  aome  of  cadmiuni.  The  fuaed  min- 
eral  forma  a  fina  blue  glaaa  with  a  aolutlon  of  cobalt.  Hopeite  is  auppoaed,  therefore,  to  he  a 
hydrous  Compound  of  phosphorie  aoid  and  oxyd  of  zinc,  with  a  small  portion  of  cadmium.  N. 
Nordeuakiold,  Jaiiresb.,  v.  198,  1825. 

Obs- — Found  in  the  calanune  mmes  of  Ältcnbei^,  near  Ajt;  ta  Chapelle. 

Named  in  honor  of  Prof.  Hopa  of  Bdinhui^h. 

The  anglo  of  |-t  A  -J-i  in  hopeite  ia  near  i-2  A  i-ä  in  fischerite. 

601.  BERZEXJETXI.  Berzeliit  Kuhn,  Ann.  Ch.  Pharm.,  xxiiy.  Sil,  1840.  Magnaaian  Phar- 
maoolite  Dana,  Min.,  339,  1844.  Chaux  araeniatfe  anhydre  Dt^r.  Berzelit  Said.,  Hacdb.,  495, 
1845.    KühnitB  B.  &  M.,  Min.,  481,  1352. 


fe,  with 
H.=5-;-6.     o.=: 
low.     Brittle. 


in  one  direction. 
Lnstre  waxy.     Color  dirty-white  or  honey-yel- 
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Comp.— (Ö8,  Sfg,  Mn)"»  Is'.    0.  raljo  for  ß,  Is^l  :  IJ.    Analjsea :  Kühn  (L  c.) : 

1b  Ca  fflg 

1.  53-51         23-22         15-63 

2.  56-46        20-96        36-61 

Another  partial  analysis  gaye  Oa  21-3: 

Pyr.,  etc. — B.B.  infusible,  but  tur 

witli  soda  on  platinum  foü  fiises  witli  ef 

Oba.— Occiirs  at  Loaglian  in  Sweden,  with.  ir. 


0-30=99-84  Kühn. 


■e  aaä  granulär  dolomite. 


OarminB  Spar.     Osr- 


Ortliorhombic.  In  clu&tera  of  fine  needlea.  Also  in  spheroidal  forms 
with  a  eolumnar  strueture.  Cleavage  parallel  to  the  facea  of  a  rhombie 
prism. 

H,=2-5,  G-.— 4'105.  Lustre  -vitreoua,  but  cleavage  pearly.  Color 
carmine  to  tile-red ;  po-wder  reddish-yellow.     Translucent,     Brittle. 

Comp.— 0.  ratio  for  Pb,  ¥e,  Sa=lJ  :  9  :  17 ;  or  for  bases  and  aoic 
Sandberger  and  Mvüler  adopt  the  latter,  and  write  tha  formula  tb'I 
K.  MÜUer  (Pogg.,  ciii.  346): 

Äs  49-11  50  30-29  tb  24-65= 

P3rr.,  etc. — B.B.  on  charcoal  fuses  eaeily  t 
with  soda  a  globale  of  lead,  and  witli  boras  an  iron  i-oaotion. 
Soluble  in  nitrio  add. 

Obs.— From  Horhausen  in  Pnisaia,  12-16  m.  K.E.  of  the  tc 
boudaatite  and  quartz  in  a  mine  of  limonite. 


n  of  Hetiwred  on  tbe  Rhine,  witJi 


603.  AMBLTGOXHTB.    AmblygOEit  ^-eäh^  Hoßin.  ifio-,  iv.  b,  159,  1811,  Handb.,  i 
Triclinie.     Observed  planes  aa  in  the  annexed  figure,  Dana. 


/A  7=73"  20' 
0  A  *^*=105 
OM,  back,=87  40 
0  A  i'=lll  30  ? 
0  A  edge  ///=78  30 
ÖA  24=105  20 


jA-i-*=135°  30' 

JA-;-ä=155  30 

I'  Ai-i~Q7  50 

Ja  2-^=107  30 
4-TA2-J,  ov.  _^=142  30 
«-i  A  1-t,  adi.,=131  50 


Cleavage :  0  perfoct ;  *-*  nearly  perfect,  anglo  between 
these  cleavages  104^° ;  also  Jimperfeet.  UenSly  ma^ive, 
cleavable ;  sometimea  colTiiiinar. 

H.=6.  G.t=3-3-ll;  3-046,  Hebron,  Brosh.  Liistre 
pearly  on  face  of  perfect  cleavage  (  0) ;  vitreous  on  i4,  leas 
perfect  cleavage-face ;  on  eross-fraeture  a  little  greasy. 
Color  pale  mountain  or  seargreen,  white,  grayish,  brownish- 
white.  S  ubtr  an  sparen  t — translucent.  '  Traetm-eimeven. 
Optical  axes  very  divergent ;  plane  of  axee  nearly  at  right  anglea  to  i-t ;, 
bisectrix  of  the  acute  angle  negative,  and  parallel  to  the  cdge  O/iri;. 
Uescl. 

Comp. — Perhaps  (i(il.i,  Sa)'+f  Sl)'  P,  with  one-nmih  of  tho  osygen  replaeed  by  fiuorine.. 
Aaalyaes:  1,  Berzelius  (Gilb.  Ann.,  ls¥.  321);  2,  Hammelsberg  (Pogg,,  liiv.  2(i5,  Miu.Ch.,  359): 
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OXTGEN   COMPOÜBDS. 


26,  36'62,  and  3G'89  p. 


BS(2K' 


ii+2SlP)  +  (AlT'+Al'0'j. 

Pyr.,  6te, — In  the  cloaeö  tube  yields  water,  which  at  a  high  heat  JB  acid  and  corrodea  the 
glsBB.  B.B.  fuses  eaaily  (at  3)  with  intumescence,  andbooomea  opaqae  white  oncooting.  Colora  the 
flame  yellowiah-red  with  traces  of  green ;  the  Hebron  varioty  pves  an  intense  lithia-rad ;  moia- 
tened  with  aulpburio  acid  pvsB  a  bluiah-groon  to  the  flama.  With  cobalt  Bolutjon  assuines  a  deep 
b!ne  color  (alumiua).  WiÜl  borax  and  galt  of  phoaphomB  forms  a  transparent  colorlesa  glaaa. 
In  Gne  powder  di^olves  eaaily  ia  sulphurlo  acid,  more  alowly  in  muriatic. 

Oba. — Oecurs  at  Churadorf  and  Arasdorf,  near  Penig  in  Saiony,  whera  it  ia  aaaoraatfld  wiläi 
tourmaline  and  garnet  in  granite ;  alao  at  Arendal,  Horway,  In  the  Ü.  States,  in  Maine,  at  Hebron, 
im1)edded  in  e,  coarse  grämte  in  masses,  aometimea  well  crystallized,  withlepidolite,  albile,  quarl^  red, 
green,  and  black  tounaaliae,  apatite,  and  rareiy  caaaiterite;  also  at  Mb.  Mica  in  Paiia,  8  m.  Crota 
HeljroQ,  with  tourmaline.  The  Hebron  eryataJs  have  rather  rough  faeea,  admitting  on^  of  apprcui- 
maWTe  measurement,  and  ara  oocBaionally  I  in.  tWck  and  2  in.  long  (Am.  J.  Sei.,  IT.  xiiLv.  243), 
The  anglea  above  are  from  meaanrementa  by  the  author  of  Hebron  cryatala.  DeaeloizBaui  ob- 
tainedfhim  the  oleavagea  of  the  Hebron  mlnera!  O  (y)  A  »-£  (m)=!06°i  O  (p)  A/(i)=88°  30', 
J(<)  A  i-i  (m)=13&"  (0.  ß-,  Ivii.  351,  Pogg-,  ciiiii.  183). 

The  name  ia  fVom  d^SASt,  blimt,  and  ySnn,  angle. 


Horderite  BM.,  Phil.  Mag.,  iv.  I, 
1881),  Char.,  78,  1832. 


Allogonit  Breiik.,  Uib.,  23, 


Ja  /=115°  53',  0  A  1-I=U5=  51',-  a:i:  ti=0-678S  : 
1  :  1'5971.  Observed  planes  as  in  the  annexed  iigure, 
with  also  3,  4,  and  G-i. 


0  A  1=141°  19' 
Oa  3=112  35 
0  A  f  *=147  30 


1  A  1,  mac.,=141°  17' 
1  A  1,  braeh.,=116  3 
0  A  7=90 


Cleavage :  Jintermpted.    Surfaecs  Jand  1  very  smooth, 

and  doncately  lined  parallei  to  their  edge  of  interaec- 

tion. 

H.=5,     G.=2'985.     Lustre  vitreous,  inclining  to 

subresinous.  Streak  white.  Color  varioiis  shadee  of 
y-ellowieli-  and  sreenish-white.  Translucent.  Fracture  small  conchoidal. 
Very  brittle.     Lidex  of  refraction  1'47. 

X3oinp. — Probably,  according  lo  triala  by  Tumer  and  Flattoer,  an  anhydroos  phosphate  of 
.alumina  and  lime  with  Suorine. 

Pyr.,  etc. — B.B.  fuaea  with  difflculty  to  a  white  enamel ;  hecomes  blue  with  cobalt  Solution. 
.Diasolres  when  üoely  powdered  iß  mnriatic  acid. 

Obs. — Yery  rare  at  the  tin  miues  of  ffiiTentHedersdorf  in  Saxony.  ßesembles  the  asparaguB 
■variety  of  apatite. 

Named  after  Baion  von  Herder,  direetor  of  the  Saion  minea. 


505.  MONIMOLITE.    Monimolit  L.  J.  IgeUiröTn^  (Efv.  Ak.  Stockh.,  1865,  237. 
Tetragonal.     In  octahedrons.     Aleo  massive  and  incriisting. 
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H.r=4'5~5.  G-,=5'94.  Lustre  submetallic,  greaey,  Color  yellow. 
Powder  citron-yellow.     l'racture  granulär. 

Oomp,^ — (tb,  i^o,  Sin,  Oa,  Sg)'  Sb,  but  malnly  antimonat«  of  lead.    Analysis :  Igelstrnm  (1.  e.) : 

§b  40-29  tb  42-40  £"6  Mtt  6-20  Ca  1-59  lig  83S=99-73. 

Pyr^  eto. — B.B.  on  ehareoal  givea  a  malleabie  lead-colored  globale,  which  in  O.F,  gives  a 
white  coatingofantimooy,  and  nearerthe  aBsay  Üie  jellow  of  Oxyd  of  loai  Insolulile  in  atrong 
acida,  or  with  carbonated  or  oauatic  allraliefl,  eveo  on  fusioa.  Radueed  by  hydrc^n  gas  at  a  red 
heat ;  becomea  aoluble  in  aüda. 

Obs. — Oceura  with  tephroite  at  the  manganese  rnine  of  Paisberg-,  in  'Wermland,  Sweden. 

506.  HOIOEüTB.    Eomeine  Damour,  Ann.  i  M.,  HL  si.  247,  1841 ;  T,  iii.  119,  1853 

Tetragonal.  In  octahedrons,  near  the  regulär  octahedron  in  form ;  1  A  1, 
basal,  110°  50'— 111°  20' ;  over  the  eummit,  68°  10'— 69°  10'.  Oecurs  in 
groups  of  minute  erystala.     Cleavage  none. 

H.  above  5'5.  G.  in  grains,  4-71i ;  in  powder,  4-675.  Oolor  hjaeinth 
'ir  honej-jellow. 


0'»a    ioaol.  l-90=99-6J. 
0-96  I-90=99-6T. 

In  hia  earHer  analysia  {1841)  Bamour  obtained  Sb  O'  79-31,  Je  1'20,  Jln  S-ie,  Öa  le-GT,  Si  sol. 
0-e4=99-98. 

Pyt.,  etc. — B.B.  i\iBeB  to  a  Waekish  Blag.  Witt  borai  afforda  a  colorless  glaas  in  the  inner 
flame,  a  violet  in  the  outer  (manganese).  With  soda  on  ehareoal  gives  white  antimonial  fumw 
and  globulea  of  metallic  antimonj ;  fuaed  on  platinum  foil  with  soda  ^ves  a  blnish-green  mau- 
ganate.     Insoluble  in  aoidB. 

Oba. — Eomeite  was  found  by  B.  de  Lom  at  St.  Mareel  in  Piedmont,  in  amali  nesta  or  veifts  m 
the  gangue  which  aeeompanies  manganese,  conaisting  in  part  of  feldapar,  epidote,  quarta,  hmonite, 
and  greenoTita. 

Hamed  by  Damour  {not  by  Dufr^noy)  after  the  orystallographer  Borna  de  l'Isle. 

501.  AianilOLITE!.  Antiinoaite  de  Mercure  BomeyJco,  Ann.  d.  M.,  IT.  ti.  183,  1844.  Cina- 
brio  snbido  Dameyko,  Min.,  168,  1845.  Ämmioliki  Bona,  Min.,  634,  18B0.  Antimoniato  de 
cobre  con  cinabrio  terroso  Domej/ko,  Min.,  133,  1860, 

Earthy  powder,     Color  deep  red,  scarlet. 

Comp. — Reaulta  variable  ;  but  regarded  s,i 
other  impuiitiea.  Analyaoa  by  Domeyko  (Mir 
part  of  a  proeesa  of  levigatlon ; 


23-1  13-1  19-8  3-1  1-1 

Rivot  has  found  in  a  similar  subBtanee  fhim  Chili  (Ann.  d.  M.,  T.  vi.  656),  Sb  36'6,  Cu  I2'3, 
B^  22-2,  Te  14-8,  Fe,  S  Ir.,  quarlz  3-5,  0  and  loaa  12-6,  and  obaerres  that  his  resulC  indieatea 
the  presence  of  telliirid  of  meroury  and  antimooio  aoid  along  with  antimonate  of  oopper. 

Pyr.,  etc. — Efferveaeea  wiöi  nitric  add,  without  losa  of  color ;  but  loaa  of  oolor  by  aotioa 
of  mnnatic  acid,  and  an  abundanC  depoait  of  white  antimonio  acid.  Heated  in  a  matcass,  a 
Sublimat«  of  mercnry. 

Obs. — Found  in  many  of  Öie  Chilian  minea,  Ming  cavitiea  in  the  quartaose  or  argillo-ferrugi- 
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noiia  ganguo  of  tlie  mercurial  tetraliedrite,  and  in  the  porea  of  the  imperfectly  compact  tetrahedrita 
ifaelf,  and  has  proceeded  from  the  deoomposition  of  üiia  mercuria]  ore. 
Named  from  Sii/imy,  vermüiim, 

P.  Field  haö  analyzed  a  red  earthy  substanoe  from  Tambilloa,  neai 
of  antimonite  of  merouiy  and  sulplantimouite  of  m 
!r  his  results.     He  obtained  (Q.  J.  Oh.  Soo.,  zu.  21): 

Sb  S  Hg  Pe  S  quartz 

4-21  6-43  34-42  2*68  446  35'B0=9ei0. 

5'36  6-98  31-94  2-9i  4-98  29'IS^96'83. 

0,  Hg  8  aa  the  consötu- 


APPENDIX. 

508.  Ahsekatb  OP  NiOKBL  (Niokelerz,  ii9  Xs,  C.  Bergemann,  J,  pr.  Ch.,  \zsv.  239,  1S581. 
CryatallüiB  maaaive  or  amorphoua.  H.=:4.  G-.=4'838.  Color  dark  grasa-green  to  brownish  in, 
spota  whete  amorpbous ;  atreafc  li^ter. 

Fonnula  gireu  by  Bergemann  (I,  c.)  Si"  Sa— Arseajc  aeiti  3S'0,  osyd  of  nickel  62-0  — 100, 
Hia  analyeis  afforded  ; 

Is  Se-57        ?  0-14        Si  63-07        Öo  0-54        Cu  0-34        Ei  0-34        ^e  ir.=99-90. 

Unaltered  in  the  dosed  toba.  B,B.  on  olisrooal  affords  araenieal  frimes;  witäi  boraxinß.P. 
givea  a  gray  bead  (nidtel) ;  with  aoda  on  charcoal  giyes  off  araenieal  famea  and  yielda  a  magnetio 
inass.    From  Johaat^eorgenstadt,  aloi^  with.  the  following,  nickel  Oiyd,  and  native  biamaüi. 


i,  Bergemaan,=Ar3enio 

la  50-53  I*  tr.  Si  48-24  Co  0-21  Cu  0-57  Ei  0-e2  =  I00-lT. 

Like  tho  preceding  in  pyrognoatic  cliaraütera.     Oocura  at  Johanngeorgenstadt,  with  tlie  pre- 


ll. HYDROUS  PHOSPHATES,  ARSENATES,  ANTDI0NATE8. 

ABRAHGEMENT  OF  THE  SPECIBS. 

A,  Phospeitbs  and  Absbhates  of  Babes  in  the  Pbotoxto  statb. 
I.  STRÜTITE  GROUP.     Contain  ammonia.     0.  ratio  for  basea  and  add  3  :  5. 
615.  Stbhcobith  (ijSa+iNffO  +  JH)'P-(-8fl        P©|ejI(JNa  +  i Am+iH)s  +  4aq 

516,  Stbutitb  {l]äg+iNn^O)=P+iafl;  (Pe).ie,[(JAm,+tMg)ä-i-iaaq 

IL  HAIDIHGBRITE  GEOUP.    Contain  lime.     0.  ratio  3  :  5.     Orthorhomblo,  with  e  pearlj 
^agonal  oleavage. 
51t.  HAioraOBEiiE  (fOa+Jfi)=^+3fi  (Äa0),]04«ea+i-Hä),  +  3aq 
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1   PHOSPHATES  AND  ABSENATEe. 


Iir.  PHAEMA.COLITB  GßOUP.   Coctoia  lime  o 


MlTABRÜSHlTE 
PflABlUCOLirS 

Chukchitb 


{Pe)4Ö6|ttea+iH,),+8aq 

(P0),|e.]|(€a,ee).+4aq 
(A3e),10„|Mg,  +  8aq 
(As  ©)iie.|(t  J^+i-  H.),  + 12  aq 


IT.  TIVIANITB  GROUP.    Oontaitt  iron,  maaganeae,  nickel,  eobalt,  c 
Mococlinic,  witfi  a  pearly  clinoiiiagoiial  cleavage. 


0.  r 


VlVlANTTB 

&a'&  +  8fi 

(Pe),fe4Fea+8aq 

SYMPUiSnB 

Fe=äa+naq 

(ABe),8e.||Fe=+>.aq 

Bbtthbitb 

Co'Sa  +  sn 

{ABe)4eo|eo3+8aq 

AMNABBltBITB 

Si=äa  +  8a 

(A80),[esl|ffi,+8Eq 

Oabebettb 

(Si,Co,Jtfg)'Ss  + 

8fl 

(Ase)s|e,|(ifi,eo,Mg).  +  8aq 

KönrianB 

(2ii,Öo,ili)'l3+3S 

(Aseye.[(2i,,eo,Ni).+8aq 

Hü«H4ULITB 

{Sin,  5-0,5)=  !e+2 

fl 

(P6)4e.|(Mß,Fe,H,)=+aaq 

V.  0H0NDRAE8ESITB  GEODP.    Contain  manganese.    0.  r 


17    No  eleavage  ob- 


532.  Ohohdearsebub      Jäii'Ä3+2iS  Aa550iojMii|>  +  24^aq 

VI.  OLIVENITB  GROUP.  Contdn  Cu,  2ii  as  the  protosyd  baaea.  Qeneral  forminla  &'  [P, 
Ssj  +  m  aq,  with.  Hometimea  Cu  fi,  or  Zu  fi,  aooeasory.  OrtborliorDbie,  witbout  pearly 
clearage;  ZA/naaT90°. 

533.  TniOHALCiTE  öu'äs+öS  (As0)4^4^=+^'"1 
B34.?  Thboubolitb          f,  Cu,  fi 

535.  LiBBTBBNiTB         öu^^P+CuS  (p e)4e4eua +eniis ©i 

536.  OUTBNITB  Cu'(Äs,P)  +  ÖaS  ((A^p)e)a]eB||eus+euHae, 
631.  Adamith                   2n=lB+2ßQ  (Aa,  Q),\\e,\Sii,+Z!iJI,  0, 

538.  CoHiOKALQiTB  (Cu,Ca}'(&,Sa)  +  Öuft-Hia  ((AgP)e}!i|[e«j(eu,  eB)j +  eu Hj O, +  iaq 

539.  BATLBONirB  (Öii,l'b)=Sa  +  Öua+fl  (Aae)4ö,l(ea,Pb)s+euHieä+aq 

540.  EuoHBOlTB  Öu'  S3+ Öu  S  +  6  fi:  (As  e)a|0s|6u+6u  Hl  6a  +  G  aq 

VII.  MROOONITE  GRODP.  Ooataio  Öu.  General  fonuula  &'  (JP,  ls)  +  n  aq,  with  moatlj 
a  Cu  S  or  3  Cu  fi  acceaaoiy.     Monoelinio,  without  a  very  disÜnct  liasal  eleavage. 

541.  TAQiura!  Öu'?+ÖuS+3S  CPÖ),[e46u,+euE,0,  +  2aq 

542.  ImooGNTTB  öu'  S.s+(J  Öu'+f  Sl)  fi=H-9  fi!  (As  e)a|e,|eu8  +  Q  +  9  aq 

543.  PbeobOsulaCDITB  Cu'P+SÖufl  (PÖ),|[e,|eiJ3+3euHiea 
fi43A.  EnUlB  (:;ti^I'+2ÖuS  +  Ö                        {Pe),|ieejeii,  +  3eiiH,0i  +  aq 
543B.  DlHIDMTB  Cu'  ^  +  2  Öu  fi:                                   {P  e)ale4eu.  +  2  eu  Ha  Oa 
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COMPOUNDS. 


514.  maam  Ou'Sa  +  SÖuS: 

515.  COBNWAIMTH  0u'Ss  +  20ufi+33 


(Aa0),ieB||eu3+2euHi^ 
(Aae)4e„116as+3euH,€ 


Vm.  OHALOOPHYIilTB  GBOUP.    Contaia  Öu.     A  perfect  basal  deavage. 


646.  Tyrolmb  Öu''l8+2Öufl+1fi 

647.  Clbtoclasith  Cu^Sb  +  SÖuÄ 
548.  CHALcorHxmiH  oCu'jSa  +  eCufi+tÄ 


(Aae)4e,  |eus+2-euH,€ 

(AB6)4e,  |eu3+3euHs€ 

tAse)gie,  ieu,+6-euHit 

Assä0,„||6u.+3eun5^ 


B.  Phosphates  akd  Absehatbs  of  Bases  wboütt,  ob  di  pabt,  i 
(1)  Oxygen  ro 


B  Sbsquioxib  STArB. 

ir  {&,  R),  {P,  ^s)=B  ;  S,  witli  waler  and  someltoeB  other  aeoegsory  con- 
Plumboguminile  is  of  uncertaJD  relatioca. 


BBo.  CAiiAtNiiB         Äi^+sa 

BSL  liZDLITB  äi^+Mgä 

552.  Babbanbite  {Sl,S'e)?+4S 

553.  SOOHOBITB  PeSs+ifl 

654.  "Wavblute  Äl&+iälfl'+5fl 

555.  Teoubite  älP+^Slfl' 

6B6.  PniMBOOouyiTB  (?)fb=S'+eSlS' 

561  Caloioferbitb         tJ'e,Öa')5>4-ißS^-(-4a 

5d8.  PHAEMACoaroBBiTB  SFeS^s+i^J'eS'+iS 


{Pe)4e,  |(?Al,  +  6aq 

(pe)4e,  Höftiä+MgHjO, 

(P  ö)^|e.  l'ftAl,  Fe)i  +  4  aq 
(P6)=|e.  äß¥B,  +  4aq 
(Pe),l|0,  ||3Alj  +  Q-i-Baq 
{Pe)j||0.  l3M,+ßMK,,B-, 
(Pe)il|e,  |Pbj  +  13j5A:lHjO, 

(AsO),EÖ=  113Fei+^Fenie,  +  4aq 


(2}0.ratiofor(ß»,K),¥=4:5. 

559.  OrRBOUTB  (iÖa'+^Xl)'P=+3fi  P,ei&,  Kifla+iy?*!), -i-aq 

livlleUe  (555),  caldoßrrite  (651),  aaAßMrwaceäderüe  (558),  liave  tlie  0.  ratio  4  :  6,  acd  if  part 
of  the  alumina  or  iron  is  not  present  aa  an  accessorj  hyclrate,  they  should  lie  iucluded  in  this 
group.     Wavellile  (564)  is  also  near  It 

(3)  O.  ratio  for(ß',Kj,(P,S8)=l  :  1;  but  doubtful. 


660.  Ohkdrbsite  (f(Pe,Mn}'  +  fSl/^'+lS 

561.?  Attaoolitb  P,  äI,ea,Mii,i'e,fl: 


(4)  0.  ratio 

Anaixm: 

Äl'^+3fi 

TüBQUOIS 

SP?+5fl 

Pegabite 

äpp+ea 

FlSDHEBirB 

ät'p+8a 

TATISTOOniH 

(Sl,Cay?+sS 

Ohbnbvhith 

(Po,  0u=)'äB+3l 

Ddfbenite 

Fe'¥>+3iH 

Oacozenttb 

(7)S'e=?+12a 

for(R=,H),(P,2 


I*.[0io|KH*e,Mn)  +  |£41),+  5oq 


(JAlsejenlPj  +  äaq 

öAi,e[e,4Ps+fiaq 
/jii.e|e,4P,+6aq 

^ft],e]e,o[P,+8aq 

(«a,  3M),  ©ie,„|Pi+3aq 

{6c,ÖPe).e||e,»(As,+8aq 

ßSe.eie„|P,+iaq 


3i>01I0ioEPi+12aq 
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HTDEOUS   PnOSPnATES   ÄND   AKSENATES.  OÖJ 

(Pe,0a')"ls  +  6a  (€8,ÖFe),-e|[e,„SAa,+6aq 

6T2.  TOHBEBNiTE  G'I'  +  öuS+ifl:  ^p,eie,„]|Ps+eaHsej  +  taq 

6T3.  AUTUNITE  ©»P+Ca a+1  fi  ß^, 0|)e,„lP,+ea  11, Q^+l aq 

(5)  O.  ratio  for  (&',  R),  (P,  Ss)=3  ;  3. 

5J4.  Amphithautb  (ÄIjCaY^  +  lS  {«a, flAl),B6s||eg4P4  +  7aq 

575.  Sph-erite  äl'&'+ieS  flAl,6©40jo||Pi+]eaq 

57G.  BoBicsiTH  (&e,Öa'/P'+15S  (ea,/}Fe),se6|ie=,||Pi+lBaq 

C.  PHOSPHÄTBa  OR  Arsenatbb 

DlÄDOCHlTB  f,  g,  Fe,  II 

PimciTB  Sa,  S,  Pe,  fi 

BEüDAmiiTB  ^,  Ss,  S,  Fe,  Pb,  fl 

LlHDiCKBRlTB  S.S,  S,  Öu,  Si,  fl 

SVASBERGITB  ^,  S,  äl,  Oa,  S"a,  fl 

FlciNiTB  f,  'S,  fe,  Slu,  Ü 

D. 


In  ihe  preceding  formulas  the  vaJue  of  Q  may  Im  leamed  from  üe  corresponäing  formula  ii 
■im  other  column.  In  nanj  of  the  phosphatea  of  copper  the  member  n  Öu  fl  ia  made  an  accea 
iorji  as  done  by  EammaUbei^  and  others. 


Steroorite  ^ra^ath,  Q.  J.  Oh.  Soc,  1849.   Miorocosmic  Salt.    Natire  Salt 
of  Fhoapbonia, 

In  crystalline  masses  and  nodulea.  Gr.=l'6151.  Lustre  vitrcous.  Color 
white,  etained  yellowieh-brown,  Transparent,  Fragile,  Not  effloresceat. 
Easily  soluble  in  bot  and  cold  water. 

Comp— Sa NH'0?+9fl=Phosphorioaoid 3405,  ammonia  12-40,  aoda  14-92,  water  38-63= 
100.    Analysia  bj  T.  J.  Herapath  (L  a): 

f  34-325  Am.  1-680  Sa  IB-1B2  S  42-243=100. 

Mixod  witii  abaut  9  p.  e,  of  impurities,  coasisting:  of  orgamo  mattera  aioiig  with  cUorid  of 
Bodium,  earbonato  of  Urne,  carbonate  of  magneBia,  phosphate  of  linie,  saad,  eto. 

Pyr^  etc. — B.B.  intumescea,  blsekena,  and  givea  off  water  and  ammonia,  colors  tlie  flame  mo- 
meotarilj  a  faint  green,  and  fusos  to  a  tranapareno  oolorleas  giaaa,  solubla  in  boüing  watei. 

Obs. — Pound  in  guano  at  the  Island  of  Ichaboe  on  the  weat  coast  of  AiMea,  and  named  from 
the  Latin  slercas,  dang. 

Thia  speeies  is  identical  with  the  SaU  of  Fliospliorus,  uaed  aa  a  flus  in  blowpipe  analyaia. 

616,  STRUVITE.    Struvit  Ulex,  (Efv.  At.  ßtocfch.,  1846,  ül  33,  Ann.  Ch.  Pharm.,  liri.  41, 
euanite  E.  F.  Tesdieinacher,  PhiL  Mag.,  HL  iiTÜi.  546,  184G. 
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OSTGBH   COMPOtraDS. 


OrthorIionil)ic.     Hemihedral,  two  opposite  sides  having  nnlike  planes. 
Ja  J-lOl"  42',  OAl4=13r  32';  a  -.l  :  ö=  1-0900 :  1  :  1-2283.    Ob- 
eerved  planes  as  in  the  annexed  figiire. 


^  A  ^,  ov.  ■irtj=57  10 
;e :    0,  perfect.     Twine :    composition-fa<!e 

H.=2.    G.=l-65-l-7.     Color  slightly  yellow- 
to  brown ;  white,     lustre  vifcreouB.     Translu- 
eent;  Eometimes  opaque.   Brittle.    Tasteless,  laeing 
but  slightly  soluhle. 

Comp — H'H'Oä:g'P+I2a=Phospliocii?aoiii29-0,  magn^sia  lS-3,  ammoma  lO'S,  water  44-1 
=  100.    "Ulex  obtained  (Jalirb.  Min.  1851,  61): 


1-13 


a-76 


Pyr.,  oto. — Ie  tha  cloeed  tube  gives  off  w 
the  flame  green,  aod  ftiseB  eaaily  to  an  ensj 
beantiful  purple  color.    Soliible  in  acids. 

Obs — Found  in  guano  from.  Saldanha  Bay,  Goast  of  Afriua,  imbedded  iu  patehes  of  oryatals ; 
also  undac  au  old  änirch  in  Hambui^,  whore  quantities  of  oattle  dnng  eiisted  in  the  Boil  abore 
a  tied  of  peat  wliioti  Cüntained  the  cryataia.  Tills  aalt  forniB  when  a  trüiasic  plioapiiate  and  a 
Salt  of  ammoiüa  are  disBolved  togetlier,  and  a  sait  of  magnoaia  ia  added  to  the  misture. 

The  dimensiona  of  tlie  cryatala  are  uearly  those  of  baiytes  if  l-i  be  taken  a3  J-i 

Hömed  after  tli©  Eussian  statesman.  t.  Struva. 


617.  HAIDINGERITE.    Twrner,  Edinb.  J.  SoL,  iü.  303,  1825. 

Orthorhomhic,  /a  J=100°  (80='  over  i-i),  0  A  1-^=148"  16' ;  a  :  5  :  o 
~0'595  :  1  :  1-1918.  Obaer^ed  planes :  vertical,  I,  i-i,  i-l;  domes,^«,  S-I, 
^,  1-*;  oetahedral,  4-2,  ^-f.  ^  A  f^,  top,=146''  53', 
14  A  1-1=126°  58',  Ja  -^=140°,  JA  m=130°,  Oleav- 
age :  *-i  highly  perfect,  Mostly  in  minnfce  crystals  aggre- 
gated  into  botryoidal  foiins  and  drnay  cnists, 

H:.=1-5-2-5.  G,=2-848.  Lustre  T^treous.  Streak 
wiiite,  Color  white.  Transparent — translueent,  Sec- 
tile ;   thin  lamin^  elightly  flexible. 

Oomp— (JÖa+^]l)=S8  +  3Ö:=Araemo  aoid  58-1,  Urne  28-3,  water 
13-6=:lü0.    Turner  (L  c.)  obtained,  araenato  of  lime  85-681,  and  water 
14-319.    DIsaolves  oasOy  Lnnitric  seid. 
Pyi. — B.B,  liko  pliarmacollte. 

Oba. — Supposod  to  be  from  Baden  or  JoacMmBtlial,  aceording  to  E.  P.  Greg,  Jr.,  whoae  oaW- 
net  cootained  tbe  ooly  spedmen  tdat  iias  been  obaerved ;  probaWy  the  latter  place,  according  to 
Yogi  (Min.  Joaoh-,  186).    It  iB  aBSociated  with  pharmaoolite. 
Kamed  after  W.  Haidinger. 


613.  BRUSHITB,     G.  E.  Moore,  Proc  Aead.  Cal,  iii.  IBT,  1864,  Am.  J.  Sc!.,  II.  sssix.  1866, 
Monociinic.     C=m°  45',  JA  J=142°  26':  a-.h:  c=0-5396  :  1  :  2-614. 
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/Aa=108°47',  lAa=101°  40',  1M=156°  46'  (156°  30' 
by  approximate  measui-ement),  -1  A  -1  (imobserved  planes)  = 
164°  23',  angle  between  edge  2//  and  lines  of  eross  cleavage 
cl  (=0  on  orthodiagonal  section  or  plane  «-i)  117°— 117i°, 
and  between  eame  edge  I/I  aj\d  edge  1/1  {=i-i  on  1-»)= 
95°— 95^°;  Tvhenee  0  A  14=about  147°  80',  Dana.  Cleavage: 
clinodiagonal,  perfect  and  pearly ;  0  (parallel  to  cS)  perfect, 
crretals  often  breaking  transveraely  along  tMs  plane,  Crye- 
talß  small  and  elender.  Also  concretionary  massive,  consiating 
of  lamellai'  indiyidnals,  and  having  pearly  cleavaaee. 

H,=2— 2'5.  G.=2'208.  3Lnstre  of  *4  peany,  eleewbere 
vitreouB,  and  in  part  eplendent ;  when  massive,  earthy,  or  more 
or  leaa  reeinoue.  Colorl^s  to  pale  yellowisb.  Transpai'ent- 
translucent. 

:,  of  tLe  geueral  formula,  R'¥  +  aq,    Analjses:  1,  3,  Moore 


3.  Somljrei 


39'95 


3a'65 

26-33=100'43  Moore. 

Z2-1S 

36-40=100-45  Moore 

32'11 

2Ö-95,  Äl,  So  0-33,  S 

78,  hygTOgc  1-23=100'35  Julien. 


Pyr.,  etc.— Heated,  in  a  olosed  tube  wMtens,  and  at  an  irEcipient  rel  ieat  gires  off  -water.  B.B. 
Ic  the  platinum  forceps  fuses  easily  witli  intumescence,  tinging  tite  Same  green;  the  batton 
crystelljne  witli  brilliaiit  faceta  on.  cooling.     Diaaolves  readUy  in.  dilute  nitrie  and  mutiatic 

Obs. — OocuTs  on  tio  rock  guario  of  Atgb  Island  and  Sombrero  m  the  Oarilibean  Sea,  in  gronps 
aud  crusts  consiatiug  of  delicate  and  moBÜy  transparent  crystala.    Namüd  after  G,  J.  Erash, 

The  apecies  may  bo  regatdoö  as  isoniorpbous  witl  mmanite;  2a  .i  :  ic  of  bruahite  equalMi^ 
1'0792  :  1  :  IBOT,  which  is  very  near  the  ratio  in  viTianife  givenoapage  657.  The  two  agree  in 
formnla.  eitcept  tbat  one  ha3  iE  and  the  other  sS.  It  is  isoraorphoua  also  with  pharmaeoilte 
if  the  prism  2(142°  26')  be  regarded  as  corrosponding  tö  i-2  of  tlie  latter,  the  oagle  of  wWeh  is 
141"  8'. 

519.  MBTABRUSHTTE.    A.  A.  Julien,  Am.  J.  Sei,  II.  sl.  Stl,  1865.    Zeugite  Jidieji,  i\ 
p.  313.     OrrdÜiite  Aiieü,  ib.,  p.  317. 


Monoclinic,  witb  pearly  clinodiagonal 
ring  planes,  the  clinodiagonal  i-l,  with  the 
two  ortliodiagonal  i4  and  -1-*,  gi™g  the 
section  in  the  amiexed  figure.  Crystals  ubu- 
ally  having  i-i  broad  and  even,  but  not  sMn- 
ing,  and  tne  other  planes  deeply  fnrrowed 
and  rounding  into  one  another,  aa  in  fig,  462 ; 
eometünes  tfön  and  flattened  parallel  to  i-i. 
Angle  i-i  A  — 1-«  varying,  38° — 46°,  mostly 
38°— 42° ;  and  38°  in  the  best  cmtals 
(Dana).     Oleavage :  clinodiagonal  perfect. 

H.  =2-5— 3.  G.=  2-288,  2-356,  3-362. 
Lustre  feeble,  except  on  the  cleav^e-face, 
■whieh  is  pearly,  somewhat  resinous  in  frac- 
ture.  Oolor  pale  yeliow,  buff,  to  nearly 
white ;  streak  uncolored.  Translucent  to 
transparent.     Brittle. 


as  in  brnshite.     Oecnr- 
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Comp.— (ä-Öa+J-a)'P+8fl:    Ph 
83  bnishite,  eiceptiög  one  le^      w 


1.  (i)  42-12 


0-05,  hygrosc.  l-50=IOO-39  Julien. 


The  water  included  Home  orgacic  matter, 

Pyr.,  sie, — Same  aa  for  brushite. 

Oba, — From  Sombrero,  coating  cavitiea  iu  guano  and  the  coral  rock  altered  by  JiltraUons  froia 
tlie  overljing  guano.    Crjstala  sometimea  1  inoh  long  and  J  inoh  btoad. 

This  Compound,  as  Julien  states,  haa  beeu  reoognized  aa  an  artifioial  Salt  by  RaewHky  and  BerzeliuB. 

Alt. — The  crystala  of  metabruahite  from  Sombrero  are  often  hoUow  from  the  removul  of  the 
intorior,  ancl  otherwise  altcrefl.    Julien  deacribaa  tbe  followii^  varietiea : 

1.  H,=;3'26.  G.=2'971.  The  crust  of  the  hollow  cryatals  thin,  ond  surfacea  witbin  and  with- 
ont  often  ooated  by  minule  rhomba  of  calcite ;  the  aeagile  of  Julien.  2.  OruBt  ratlier  thieker, 
withont  a glittering Hur&ce  of  caWte rhombs.  3.  0.=2988 — 3-030;  in narrow bladea aometimes 
an  inch  long ;  the  cnist  thiek,  the  ciystals  being  nearlj  or  quita  aolii 

4.  OmilMe  of  Julien,  from  Sombrero  (l  o.,  p.  877),  appears  also  to  be  altered  melabcushite,  ita 
's  preaeiiting  the  sams  forma  audhabit,  but  uaually  quite  Bmalland  verytliin  parallel  to  the 
' ;  also  aometimea  thin  parallel  to  the  clinodiagonel,  and  acute  rhonibic  m.  sectiou  ; 
angie  i-i  A-i-t=about38'' ;  H.=2-5.    Tha  snalyaia  given  was  made  on  onlj  one-teiith.  of  a  gram, 
and  tbe  teaults  are  henoe  unavoidably  doabtfaL 

i8  of  1,  3,  4,  afforded  Julien  (the  water  including  Home  oi^anio  matter)  r 


Ca 


a       Mg   Pe,Äl    S 


F     NaCl 


Var.  1.  Zetzätife  (|)46'5.5  ii-1\  3'n2  3-59  0-66  0-19  0-24  tr.  1-08= 99-54  Julien. 
Var.  3,  "  48-34  43'87  3-98  0-K6  1-02  O'IS  1-74  fr.  ?  ;^ 99 -59  Julien. 
Var.  4.   Omifküe     40-14    45-77    9-45     4-ti2      —     =9S-98  Julien. 

In  1,  0.  ratio  for  P,  Ca  {Impurlties  Bicluäed)=2'35  :  1-56;  omithlte  corresponäs  nearly  tothe 
formulaCa=P  +  2aq. 

There  oocur  also  hemispherical  stellated  groupa  of  white  crjstala,  as  altered  omitHte,  whieh 
Mr.  JullOQ  haa  not  analyaed,  but  auppoaed  to  be  ttie  aame  Compound,  minus  the  water.  One 
cryatal  of  the  so-called  otnithite  eaamined  by  the  BUthor  had  on  its  edgea  and  aurfacc  microacopic 
tufta  of  acicolac  erystala. 

Epiglavbäe  and  crystallized  GfaMfiopafite  of  Shepard  (Am.  J.  Sd.,  II.  kxü.  96,  185G).  One  or  the 
other  of  these  may  be  metabrushite  or  brushite.  Glaubapatite  has  already  been  remarked  upon 
on  page  585.  It  may  be  added  that  there  ia  further  proof  tiat  no  such  guano  Compound  exista 
(combinatioB  of  sniphate  of  Soda  and  phoaphate  of  lime)  in  tbat  A.  A.  Julien  haa  found  no  evidence 
of  it  in  hia  investigationa.  Hia  reaulta  aiiggeat  that  Shepard'a  aoda  may  have  come  from  common 
aalt  preaent,  and  hia  Bulphuric  acid  fVom  sulphate  of  lime. 

Epiglmibite  ia  described  aa  occurriog  in  "amall  a^regatea  or  interlaoed  maaaea  of  minute  sumi- 
transparent  crystals  of  a  shining  vitreoua  lustre,  whioh  are  alwaya  implantedon  drusea  of  glaub- 
apatite,  with  H.=about  2'B,"  and  aa  being  "  a  laigely  hydrate  phoaphata,  chiefly  of  lime,  and  may 
also  eontain  magneaia  and  aoda."  It  ia  not  impossible  that  the  mineralia  metabrushite,  altbough 
sorae  charactoca  are  inconaistent  with  such  a  conelusion.  If  so,  the  name  qiiglmibilo  (meanii^ 
ocourring  implanted  on  glaubapatite)  ia  inapplicable,  and  should  be  rejeotetJ. 

620.  PHAEUMtAOOLITE.  Araenikaaurer  Kalk  (von  Wittiehen)  Sdb,  Scberei'a  J.,  iv.  637, 
1800.  Pharmakolit  Karslm,  Tab.,  75,  I80O.  AraenikWüthe  Weni.,  pt.  Araeuiate  of  Lime. 
Cham  arseniatee  M-.     Koropharmaoolit  Slromeyer,  Gilb.  Ano.,  Izi.   183,   1819.     Arseoicite 


lA  I=nr  6',  Ä-2  A  »-2-^141°  8', 
.  i4  A  «=90°,  1  A  1^117°  24', 

1',  i4  A  1=95°  46',  *-*,  ou  edge 
"'  «-1  eminent.     Ooe  of 


the  faoes  1  often  obliterated  by  the  extension  of 
the  other.  Sm-iaees  i4  and  i-2  usually  striated 
parallel  to  their  mutual  intersection.  Earely  in 
crystals ;  commonly  in  delioate  silky  flbrea  or  aeicu- 
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lar  crjBtallizations,  in  Stellated  groupa.     Also  botrjoidal  and  stalactitlc 
aiid  sometimea  maeBive. 

H.=3— 2*5.  G.=:2'64— 3'73,  Lustre vitreous ;  oii*-linclmingtopearly. 
Color  white  or  grayish ;  frequently  tinged  red  by  araenate  of  cobalt.  Streak 
white.     Translueent— opacLue.     Fractuve  UBeven,     Thin  lamiiiEe  flexible. 


Ss       öa       a 

1.  "Witödieu  60-54        2B0l)        24-46=100  Klaproth. 

2.  Andreasljei^  45-68        21-2S        23-8e=06-82  John. 

3.  Glüoksbnmn  51'58        23-59        28-40,  Co,  Po  1-43=100  Hamm. 

The  cobalt  in  the  last  is  attributed  to  a  mixture  witli  cobalt  bloom.  Tniner  obtained  for  a 
Bpeeimen  of  unknown  locality  (Brewst.  J.,  iii.  30ö)  Arsenate  of  lime  19-01,  water  20-39—101). 
Tiie  name  arstnicile  is  applied  hy  Beudaat  to  the  miaeral  analjMd  by  Jolm  ou  the  ground  of  the 
analyais  alone. 

Pyr-i  eto. — In  the  closed  tube  jielda  wator  and  becomea  opaque.  B.B.  in  O.P.  i\iBes  with 
intumeaeanoe  to  a  wMte  enamel,  and  oolora  the  flame  l^ht  blue  (arsonio).  On  ohareoal  in  E.F. 
giTes  araenical  t^imea,  and  i\iaea  to  a  semi-tranaparent  globule,  sometimea  tinged  blue  ftom  traces 
of  oobalt.  The  ignited  mmerai  reacta  aikaline  to  test  paper.  Insoluble  in  water,  bnt  readüy 
solnble  in  adds. 

Obs. — Pound  with  araenieal  orea  of  cobalt  and  ailver.  Haa  been  fonnd  at  Wittichen,  Baden,  in 
Mj-atals  i  at  St.  Marie  aus  MinBH  in  the  Vosges,  in  botryoida!  er  globular  groups;  at  Audreaa- 
bei^in  the  Harz,  and  at  BiedielBdorf  and  Bieber  in  Hessia;  at  Glücksbrunn  in  Thurmgia;  at 
Joacliimathal  in  Bohemia. 

This  apeciea  waa  named,  in  aUuaion  to  its  containing  arssnic,  from  ^api^ai«',  poison. 

Tiewing  the  form  aa  aljove,  it  ia  remotoly  homceomorphoua  with  cobalt  bloora  and  vivianite. 

5aOA.  PkropTtarmacoHle  of  Stromejer,  frora  Bieeheladorf  (L  c),  contains  Arsenio  adcl  46-Q7, 
lüoe  24-65,  magneaia  3-32,  oxyd  of  cobalt  1-00,  water  23-98=99-82,  affording  the  fonnula 
(Ca,  Mg)*  Za'+ia  3,  Hamm. ;  bnt  it  ia  probably  impure  pharmaoolite.  Tbe  profii  piav,  from 
TtKjpo!,  biUer,  alludes  to  the  magnesia  presont. 

B21.  CHtTROEITE.  A  new  Britiali  mineral  containing  ceriura  Ä.  S.  Ohurch,  Oh.  News,  aii. 
lai,  1865.  Churchite  O.  G-WilHains,  ib.  183.  Hydratod  Ceroua  Phosphate  CfttireA,  J.  Ch.  Soc, 
II,  ÜL  2B9,  1865. 

Moiioclinie  ?  In  faii-like  aggregations  of  minute  erystala.  Oleavage 
perfect  in  one  direction  (the  cünodiagonal  3) ;  also  radiated  eolnnmar. 

H.=3.  G.=3'14?  Lustre  vitreous;  pearly  on  cleavage  plane;  color 
pale  Binote-gray,  tinged  with  flesh-red.  Streak  white.  Transparent  to 
translueent.     Fraeture  conchoidal.     Doubly  refracting. 

Comp.— 0.  ratio  for  fi,P,a=8  :  B  :  *;  (gCe+^Ca)'  &  +  4fi:=Phoaphoric  add  21-78,  ceria 
B2-73,  lime  5-41,  water  14-07=100.   Analysis  :  Churoh  (J.  OL  Soc.,  II.  üi.  202): 

!?  Co  öa  a 

28-48  51-87  5-42  14-93=100-70  Church. 

Pyr.,  etc.— B.B.  in  tube  yields  aäd  water,  beeoming  opaque.  In  outer  flame  becomes  reddiah, 
and  difäcuMy  soluble.  "Willi  borai  in  outer  flame  gives  a  bead  which  ia  orange-yellow  and  opalino 
whiie  hot,  and  colorleas  or  slighHy  ametbjatine  when  oold. 

Obs.— Ocoura  at  Comwall.  in  a  copper  lode,  aa  a  coating  -rhi  of  an  inoh  thick  on  quartz  and 
argillaceoua  achist  C.  G.  Williama  (L  c.)  haB  prcved  churchite  to  contain  didjmiuni.  Cburch 
obtainod  a  traee  of  flnorine.  Cleavage  takea  place  paraUol  to  a  rhombie  plane,  which  Maskeljue 
calla  the  basai  plane. 

Named  after  Prof.  A.  H.  Churcli,  of  Cirenoeater,  Eng. 
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Hornesit  Said.,  Terh.  G.  Eeicha.,  41,  1860,  Bar.  Ak.  Wien,  iL  1^ 
1860. 

Monoclinic,  Oleavage  eminent  in  one  direction,  like  talc.  Also  coluin- 
narj  stellar-foliated. 

H,=0-5— 1.  G.i=2'474.  Cleavage  pearly.  Color  enow-wliite.  Folia 
transparent,  flexible. 

icid46'e,  magnesia  24-3,  water  29-1=100,  snalögous  tOTmaji- 

le  46-33  ±s  24-54  E  a9'07=S9-94. 

Pyr.,  etc. — In  a  glass  tube  gives  muoh  water.  B.B,  fuses  easily,  and  on  charcoal  affords  üie 
oäor  of  arseuio,     Inaoluble  in  -watcr  and  ensily  solnble  in  acids. 

Obs. — Pirat  diBtii^^islied  by  Konngolt  In  minerals  from  the  Eannat  (vicinitj  eltlier  of  Cziklowa 
or  Orawitaa)  in  the  Imperial  Mineral  Cnbinet  at  Tienna.  Occurs  in  a  coarselj  granulär  cal- 
oite,  containing  also  fiOme  garnetB. 

Haroed  after  Dr.  Hörnes. 

523.  RCESSLEHITB.    B.  Bhm,  Jahresb.  WeU.  Ges.  Hanau,  Sä,  1861. 

In  thin  erystalline  plates,  -with  eolumnar  or  fibrous  structure.  Oleav- 
age apparent  in  one  direction.     Also  in  vermifonn  efflorescences. 

H,=2— 3.  6.=  ?  Lustre  vitreoue  to  duE.  Colorleas  or  -white. 
Transparent  to  tranelucent.     Becomes  opaque  and  duU  on  expoanre. 

Comp.— (f  S%4-i-  fl)=jiB-(-12S=ArEeiiio  add  83-66,  magneaia  13-80,  water  40-55.  Ajjaljsia 
by  De!ffap.e.): 

la  40-16  Jig  14-22  Ce  ir.  fl  45-62 

Pyr-,  elo.— B.B.  fuaes  to  a  white  enamel,  and  in  a  cloaed  tube  giyes  water,  On  charcoal  girea 
srsenical  fliioes.    Soluble  in  nmriatic  acid, 

Oba. — Occnrg  in  the  Kupferschiefer,  at  Bieber,  willi  pharmacolite  and  erythrite. 

Hamed  after  Dr.'  0,  Bössler  of  Hanau,  ■ 

A  mineral  in  monoclinic  cryatala  occurs  at  Joacbimsthal  and  Kremnitz,  whieh,  according  U> 
Taohemiak  (Anze^.  Ak.  Wien,  1867,  218),  has  the  compoaition  (|Sg  +  ^fl)'A3+8  fl,  and  which 
is  probablj  rceaalerite. 

524.  VIVIÄNITE.  Bloa  Jämjord,  Haturlipt  Berlinerblätt,  Call  Martia  phlogisto  junota,  etc., 
Ormtsl.,  183,  1758.  Cterulaum  Berolineoae naÜTUm  Äfr«.,  Lithoph.,i.  136,1772.  Ocre martiale 
blene,  Bleu  de  PniBse  astSf,  de  Liste,  üi.  295,  1783.  Natürliche  Berlicerblau,  Phosphoraanrer 
Eiseo,  Klapr.,  Orell's  Ann.,  i.  390,  1784.  Biaenblau,  Blaueisenerdo,  Germ.  Tivianit  (fr,  Com- 
waO)  Wem.,  leatea  Min.  Syst.,  )81T,  41 ;  Breith.,  Hoffin.  Min,  iv.  b,  146,  1817.  Phosphate 
of  Iren,  Blue  Iron  Barth,  Per  phosphat^  Per  azure,  JS'.  Biaeaglimiaer  JfoAj,  Min.,  212,  1824. 
Eiaen-Phyllit  Breith.,  Char,,  26,  1823.  Glaukosiderit  Ghcker,  Handb.,  857,  1831.  Mullidte 
Thems.,  Miu,,  i  462,  1836.    Anglarite  BertUer,  Ann.  d.  M.,  III.  lii,  808,  1837. 

Monoclinic.  0=11°  25',  Ih  1=111"  13',  0  A  l^=Uä°  33',  a:i:e=^ 
1-002  : 1 :  l-38i3,  Observed  planes :  0 ;  vertieal,  *-*,  I,  l\,  i-3 ;  clino- 
domes,  ^l,  14;  hemidomes,  ^-»,  1-«,  2-*,  -14;  hemioetahedral,  ^,1,-^,  -1. 

U  A  l-i=125°  iT        1  A  1,  fi-ont,=119''  10'  U  A  l-i=90°  0' 

i-i  A  -1-^=144  20         1  A  W=149  35  i-d  A  *-3=154  14 
i-i  A  J=145  36              1  A  a=120  25  ^  A  i,  front,=140  53 

i-i  A  i-3=167  7  14  A  14,  top,z=lll  6         Oa  i-i^l08  35 
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Surfa^e  i4  smootli,  others  striated.  Cleavage :  i-i,  Hghly 
porfect ;  i-i  and  ^i  in  traees.  Often  reniform  and  lob- 
ular. Strneture  divergent,  fibi'ous,  or  eai'thy;  also  in- 
erusting, 

H.=l-5— 2.  G.=2-58-2-68.  Luatre,  U  pearly  or 
metallic  pearlj;  otlier  faces  vitreous,  Color  white  or 
colorless,  or  nearlj  so,  wlien  unaltered;  often  blue  to 
green,  deepening  on  expoeura ;  usually  green  wlien  eeen 
perpendieulai'ly  tö  the  cleavaee  -  f aee,  and  blue  trans- 
versely ;  the  two  colora  mingled,  producing  the  ordinary 
dirty  blue  color.  Strealc  eolorlesa  to  bluisb-wliite,  eoon 
changing  to  indigo-blue ;  color  of  the  dry  powder  often 
liver-brown.  Transparent — translucent ;  becoming  opaque 
on  exposure.  Fraetnre  not  observable.  Thin  laminEP 
flexible.     Sectile. 

Comp.— i'e'?4-8'fl'=PlioBpborio  aoid  28-3,  protoiyd  of  iron  43-0,  water  23-7=100,  wheu 
eolorless,  teing  isomorphous  with  erythrite ;  but  cbanges  readily,  owing  to  Oxydation  of  tlio 
iron ;  aaaljraia  afforded  ßammelsberg  6  (S'e'  P+8  S)  +  JPe'  P'+  8  H). 

Analyaes;  1,  Vi^l  (Gilb.  Ann.,  lis.  114);  2,  Eammelabarg  (Pogg.,  liiv.  411);  3,  Stromeyer 
(Untora.,  274);  4,  6,  ßammelsberg  (Pogg.,  Iiiv,  411) ;  6,  Brandes  (Sohw.  J.,  sxxL  17);  7,  Thomson 
(Min,,  1452);  8,  W.  Kshcr  (Am.  J.  Sei,  H  is.  84) ;  9,  ßanimelsl>erg(J.  pr.  CL,  liixvi.  S44): 


%^ 


Pe        fe 


a 


Hülentrup 
MuUieHe 
Delaware 
AJlentown,  1 


2901     11-60     35- 

28-40     1208     33- 

12'06    33- 

30-32 
26-06 


21-49  J 
■78     25-00,  äl  0-7,  §i  0-02=99 
27-I4=88-61  Thomson. 
27-95,  Silica  0-10=99-32  j 


'.  171,  1856);  16,  C.  A.  Knrl- 


-5  Klaproth. 
a=:iPB-8  Berthiec. 
50=99-65  Stnim 
10,  Slg7-37  =  100-1 


G.=2-72. 
:  Struve. 
Kurlbaum. 


10.  ÄUeyrea,  Blne  Iron  EarUt  2'i'l        

n.  Kertaeh,         "  "      24-96     

12.  Bokartsbefg,   "  "       32-0        

13.  Anglar,  Anglartte  21-3        

14.  KertSOh  29-17  21-3^ 

15.  Balkis,  earthy,  hlut  19-79  33-11 

16.  AllentowQ,H.  J.,  "  29-65  18-45    27- 

The  aüglarite  correaponds  to  the  formula  je'P+4fi;  it  la  probably  »asslTe  rivianite. 

A  viTiauite  from  New  Zealand  afforded  E.  Pattison  (PhU.  Mag.,  III.  aiv.  495): 
Phos,  iron  62-8,  water  28-4,  organic  matter  2-8,  sillca  5-2=99-2, 

Pyr.,  eto. — In  the  eloaed  tube  yields  neutral  waler,  whitens,  and  eifoliatsB.  BJB.  f 
1-5,  eoloring  the  flame  blniah-green,  to  fl  grayiah-blaok  magnetie  globule.  With  the  flusei 
for  iroQ.     Soluble  in  muriatic  aoid. 

Oba. — Occura  asBoeiafed  with  pyrthotite  and  pyxite  in  oopper  and  tin  ve 
narrow  veins  with  gold,  trareraing  gray-waoJte;  both  friable  and  cryatallized  in  beda  of  clay,  and 
sometimea  aaaociated  with  limonit«,  or  bt^  iron  ore ;  often  in  cavitiea  of  foaails  or  buried  bonea. 

At  St.  Agnes  in  OornwaU  tranaparent  indigo  cryatala  have  boen  fonnd,  1  in.  in  diameter  aud  2  long, 
on  pyrrhotite ;  at  Wheal  Falmouth,  and  near  St.  Juat ;  in  Devonshire,  near  Tavistook ;  at  Beden- 
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maia,  andthegolfl  miaeaof  Tör<i8patakmTrBiiaj'lTama,mcryBtals;  onthepromontoryof  Ksrtsoh 
in  the  BSack  Sea,  in  large  indistinct  crystala  in  Ihe  inteiior  of  Shells.  The  eartliy  variety,  Bome- 
times  ealled  bhie  irim  emih  or  naÜDe  Fmssiaa  blwe  (J*br  azwi),  oceura  ia  Qreecland,  Sjria,  Carin- 
thia,  Comwall,  etc.  Tlie  Mable  variaüea  in  bog  irou  ore  in  aoveral  peat  swamps  in  the  Shetland 
Isles,  flt  Ballagh  ia  the  Isle  of  Mau,  aoccmpanjing  aometimes  tiie  horoa  of  the  eilt  and  deer,  and 
near  an  old  üanghter-house  in  Edinbargh.  At  Cransac,  France,  in  ciystala  formed  after  tte 
buTDii^  of  a  coal  mino. 

In  N.  America,  it  oceura  in  K  Torle,  at  Harlem,  ia  eryatals  accompanying  aölbite  and  feldspar  ia 
flssures  JB  gneisa.  In  New  Jersey,  at  Imlejtown,  in  därlc  blue  cijatala ;  at  Allentown,  Moamouth 
.  Co.,  in  considerable  abnadanoe,  both  oryatallized,  in  nodales,  and  earthj,  imboddod  !n  bog  iron  ore, 
and  aasocjatüd  with  elaya ;  at  Mulliea  Hill,  Glouceater  Co.  (jöufficite),  in  oylindrical  maaaes,  con- 
sisting  of  diTergent  fibres  or  acicular  cryatala;  at  PranMin,  occaaionally ;  it  oftea  filla  the  iuterior 
of  belemnites  and  other  fosaila  in  the  Perrugiaoaa  aand  formation,  Alao  in  Delmmre  (aee  anal.  8 
above).  i  m.  W.  of  Cantwell'a  Bridge,  and  near  Middletown,  ia  Green  saßd,  in  flne  larga  cryatala 
■VThich  are  colorleaa  whon  first  obtained,  evidently,  »a  Fisher  obaerved,  eontaining  only  protoiyd 
of  iron;  near  Oape  Henlopen,  in  Suaaez  Oo.  In  Maryland,  ia  the  north  part  of  Somerset  and 
Worcestor  Coa.  In  Virginia,  with  bog  ore  in  Slafford  Co.,  aad  8  or  10  m.  from  Falniouth,  with 
gold  and  galenite,  ,  In  Canada,  with  limonite  ab  Tandreuil,  abnndaat. 

Named  by  Werner  after  J.  G.  Viyian,  an  English  mineralogiat  who  diacovered  the  speoimens  in 
Comwall.    Werner  wsa  not  aware  of  üieir  identily  witli  ihe  Blau^senerde  when  he  gaye  the 

Alt. — Becomes  altered,  as  above  stated,  throngh  the  oiydaüon  of  the  iron,  whieh  the  analyaea 
given  iUuattato,  Tachermafc  obtained  (Ber.  Ak.  Wiea,  xlii.  342)  for  an  altered  vivianile  in  orystals 
fiomacabinetin  Vienna|!?30-6,  Pfl  65-0,  Sa  IS,  fi  14-0  —  101.  G,— 2-95;  Inatremetallic-pearly; 
color  on  face  of  cleaTage  pinchbeck-hrown,  elaewhere  Msekish-hrown;  streak  ochre-yellow. 

Beraumte  Bteithaupt  (Handb.,  156,  1841,  B.  H.  Ztg.,  1863,  403)  is  of  simaar  origin  and  cliar- 
floter.  It  oceura  ia  amall  foliated  aad  columnar  aggregatieaa,  wißi  one  perfoct  metallie-pearly 
cleavage,  having  H.=2;  6.=2-878;  color  hyadnth-red  to  reddiah-brown ;  streak  dirty  jellow. 
Plattner  found  it  1o  he  a  hydroua  phosphate  of  aeaquioxyd  of  iron.  From  St.  Benigna,  near 
Beraun,  in  Eohemia;  and  reported  alao  frora  Wlieal  Jane,  near  Truto,  England,  by  Greg,  a; 
ated  with  pure  and  altered  t."  '     " 


S25.  SYMPLESITE.    Sympleait  Breiih.,  J.  pr.  Ch.,  x.  501,  18ST. 

Monodinic.  In  form  resembling  erythrite.  Cleavage  perfect  parallel 
with  the  cHnodiagonal  face.  In  miiiute  prismatie  cryatala;  also  aggre- 
gated. 

H.=2-5,  nearly.  G.=2-95Y.  Liistre  of  cleavage-face  peai-ly ;  elaewhere 
vitreouB.  Color  pale  indigo,  inclined  to  eelandine-green ;  aometimes 
hetween  leek-  and  mountain-green,  Streak  hluish-white.  Subtransparent 
to  tranalucent. 

Comp. — Suppoaed  to  be  an  araenate  of  the  protoiyd  of  iron. 

Pyr^  etc. — In  the  closed  tube  yields  mnoh  water ;  at  a  high  femperature  aome  araenona  acid 
Bnbhmea,  imparting  an  sdd  reaeüon  to  the  water,  and  giving  a  black  magaetic  reaidue.  B.B.  in 
the  foreepa  infuaible,  but  colora  the  outer  flame  l^ht  blue  (acsenie),  and  becomes  black  and 
magnetic.  On  eharcoal  givea  a  strong  araenioal  odor.  WiÖi  the  fluies  reaota  for  iron,  and  ^Tes 
(dso  tracca  of  maaganeae  and  aulphuiic  add  (Plattner). 

According  t«  Breitiiaupt,  when  heated  in  a  glaaa  tube,  it  tuma  brown,  and  losea  26^  p.  c.  of 
water.    Plattner  found  24%  p.  c 

ObB.~0ecura  at  Lobeostein  in  Voigtland,  with  spathie  iron. 

62«.  ERTTHHITE.  Eobold-Blüthe  Brikhimnn,  Magnaha,  161,  etc.,  172"!,  Eobolt  Blomma, 
Floa  Cobalti  [the  cryst],  Koboltbealag  [impure  earüij],  Cobalti  minera  colore  rubro,  etc., 
Wall.,  Min.,  234,  1147.  Koboltblüte,  Koboltbeachlag,  OcJita  Cobalti  rubra,  Crtmiedi,  212,  ITßS. 
£obalebliithe  Germ.  Cobalt  Bloom,  Bcd  Cobalt,  Cobalt  Ochre.  Cobaltum  addo  araenico 
loineraliaatum  Bergmann,  Srfagr.,  184,  1782,  Opuso^  ii.  446,  1780  (Srat  anal).  Araeniate  of 
Cobalt.  Cobalt  arseniatS  Fr.  EiTthriae  Beud.,  Min,,  iL  G96,  1SS2,  Bhodräae  Emi,  i.  318, 
1841. 

Monoelinie.     C=70°  54',  Ja  J=111°  16',  O  A  14=146°  19' ;  a  :  &  :  ö 
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AMD  AKSENÄTES. 


=0'9747  :  1  :  1*3818.     Observed  planes  as  in  tiie  aimexed  figure,  together 
with  3-*  and  ^4  between  «-*  and  1-i. 


U  A  1-^=124  ^1     Uh  ^4=137  6 
14  A  lz-149  12       i^A  «4=130  10 


^A?^|=94°12' 
a  A  1=120  48 
1  A  1=118  34 


Surfaces  i4  and  14  vertieally  eti'iated.  Cleavage:  «4 
highly  perfect,  i4  and  1-*  indietinct.  Also  in  globular 
and  reniform  ehapes,  having  a  drusy  surface  and  a  coium- 
nar  stnieture ;  sometimra  BteUate.  Also  pulvenilent  and 
earthy,  incrusting, 

H.=l-S— 2-5;  thelowest  oa  *4.  G.=2-948.  Lustre 
of  i-i  pearly ;  other  facee  adamantine,  inclining  to  Titre- 
OU9 ;  aleo  dull  and  earthy,  Color  crimaon  and  peaeh-red, 
Bonietimee  pearl  or  greenish-gray ;  red  tinte  uicline  to 
blue,  perpendieuiar  to  cleavage-face.  Streak  a  little  paler  than  the  color ; 
the  dry  powder  deep  lavender-blue.  Transparent — subtranslucent.  Prac- 
ture  not  obeervable.     Tbin  laminae  flexible  in  one  direction,     Sectile. 


Suhneeberg. 


Var. — 1.  CrystaUized  aud  foliated.  2.  Earthy.  The  latter  is  tte  eo/rOiy  cob<äi  iloom,  (Kobalt- 
beeohlag  ffei-ni.,  ßhodoiae  Suofj. 

Oomp.— Co'  AB  +  8Ö:=Araerklo  seid  38'4S,  osyd  of  oobalt  3T-BS,  wafer  24-02 ;  Co  often  partly 
replaoed  by  Ja,  Ca,  or  Ni.  Analysea ;  1,  Budholz  (öshlen'a  J,,  II.  is.  30S) ;  B,  Laugier  (Mem.  d. 
Mus.  d'hist.,  ix.  233) ;  3,  4,  5,  KerBleo  (Pogg.,  Iz.  251) ;  6,  Liudaker  (Vogl's  Joaeh.) : 

Sa        Co  Ni      Fe       öa       fi 


2.  AJlemont 

40-0 

20'B 

9-2 

5-5 



24-B=S9 

1  Laudier. 

3.  Schaeeberg 

S8-43 

36-62 

1-01 

24-10=1 

»-OG  Kersten. 

i.          " 

S3-42 

4-01 

24-08=9 

■81  Keraten. 

5.            " 

38'10 

29-19 

8-00 

23-90=9 

-ISEeraten. 

6.  .Toaohimatlial 

36-42 

23-15 

11-26 

3-51 

0-42 

23-52,  S  0 

■66=89-74  lindaker. 

Pyr.,  Bto. — In  the  dosed  tob  p  Id  w  t  t  a  gentle  heat  and  tums  bluish;  at  a  higher 
beat  giToa  off  areenoua  acid,  wh   h       d  n  Tstala  on  the  cool  glasa,  aud  the  reaidue  has  a 

dark  gray  or  blaek  color.  B.B  tli  f  oip  f  aea  at  2  to  a  gray  bead,  and  colora  the  flame 
light  blue  (araecic).    B.E.  oc  oh    co  1  gi  Benical  odor,  and  fuBes  to  a  dark  gray  areenid, 

which  with  borai  glvea  the  de  p  bl  col  h  oteriatic  of  eobalt.  Soluble  in  muriaWc  add, 
glFing  a  roae-red  aolution. 

The  etwihy  cdbali  bioom,  of  a  p  h  l  loa  m  1  (kobaltbesohlag),  is  ahown  by  Kerateii  to  he 
eobalt  bloom,  Witt  aome  free  ar  d     H     bt^ed: 


Ss 


Co 


with  a  traee  of  niokol,  lime,  and  aulphurlo  aoid  {Pogg.,  Ix.  262|. 

Obs. — Occura  at  Schneebei^  in  Saiony,  in  micaceoua  acalea,  stellulatly  aggregated ;  in  bril- 
liant  speciraena,  conaiating  of  miaute  aggregated  cryslals,  at  Saalfeld  in  Thnringia;  also  at 
RieebelsdoTf  in  Heasia;  Wolfach  acd  Wittichen  in  Badon;  Modum  in  Norway.  The  earthy 
peach-blosaom  varjeties  have  been  observed  at  Allemont  in  Dauphiny ;  in  Corawall,  at  the 
Botallack  mine,  St.  Joat,  eto. ;  near  Alaton  in  Cumberland  ]  near  Killacney  in  Ireland.  A  per- 
fectiy  green  variety  occura  at  Platten  in  Bohemia,  acd  sometlmes  red  aud  greeu  tinges  have  been 
obaerved  on  tlie  aame  cryatals. 

Erythrite,  when  abundant,  is  valuable  for  the  inanufacture  of  smalt.     Named  frotn  I(ti9f6s, 
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OZTGEN    COMPOüimS. 

526A.  RoBBLiTH,  The  roselile  of  Lptj  (Ann.  Phil.,  IL  viii. 
489,  laai,  and  Ed.  J.  Sti,  ü,  Ifl)  js  probalily  a  variety  of  cobalt 
bloom  ;  and  Eereten  Buggeats  tbat  it  may  be  identical  wili  the 
variety  in  the  tlutä  of  Ms  analyses  aboye,  which  containa  lims 
on  element  deteoteä  by  CMldren  In  roaelite.  The  form  hert 
^yen  ig  from  Levy.  Haidinger  tnakes  ü  s,  twin  witb  conipoai- 
ijon  parallel  to  i4. 

OrthorhomMe.  I/\  1=132°  48'.  0  A  1-1=168°  2'.  Cleavage 
dislmct  snd  brilliam;,  parallel  to  i-i.  It  ia  deep  rose-red,  with  the 
lustre  Titreons,  and  H.^3. 

Its  only  knowD  locality  ia  at  Sehneeberg  in  Saxony,  wliere  It 
has  boen  found  in  sroall  quantiäea  on  quartz.    Named  aiter  G.  Böse,  of  Berlin, 

5aSB.  L*vbhdüIjAN  (ßreithaupt,  J.  pr.  ( 
inojining  tovitreons.     H.=2-6-3.    G.=3-Oi4,  ] 
blue.    Transluceat.    Eractnre  conchoidaL 

Containa,  acoording  to  Plattner.  arsenie,  and  the  oiyda  of  oobslt,  niokel,  and  coppsr,  with 
water,  J.  Lindaker  (Jahrb.  Gf.  Eeicha.,  iv.  555)  found  osyd  of  copper  ae  a  prorainent  ingredient 
with  the  othera  raentioned,  Fuses  esaily  before  the  blowpipe,  ooloring  the  flame  deep  blue,  and 
jielding  a  globule  whioh  becomea  orysttdline  on  oooling.  On  charooal  yielda  an  araenical  odor. 
"With  üie  flusea  giyea  the  reaotion  of  eobalfc  Oocura  at  Annaberg  in  Sasony,  with  cobalt  and 
öthor  ores,  and  ia  a  result  of  their  altoration, 

527.  ANITABBRGITB.  Ochra  Nioooli,  Hiecolum  calcjforme,  Orotist.,  Min.,  218, 1158.  Kiokei- 
ocker,  NJckelblüthe.  !Niokel  Oohre ;  Jfickel  Green;  Araeniate  of  Hiekel.  Nieko!  Arsaüiat^. 
AnnabergifeS  &  M,  E03,  1853, 

Moncwilinic.    In  capillary  crystala  ;  also  massive  and  disseminated. 
Soft,     Oolor  fine  apple-green.     Streak  greenish- white.    Fracture  uneven, 
or  earthy. 

Comp,— Jli'Ss-i-Sfi^Arsenioaidd  88-6,  oxydof  nickel  Sl-a,  water  24-2=300.  Analyses  :1, 
Berthier  (Ann.  Ch.  Phys.,  xüi.  52);  2,  Stromeyer  (Sehw.  J.,  xiv.  220):  B-6,  Keraten  (Pogg-  Ix. 
251): 


38' 


Ällemonl 

Eieeheladorf 

Sehneeberg 

"  37-21 


Oo     a 

2-6      26-0=100  Berthier. 

_,     24-32,  Pe  1-13,  8  0-23=100  Strom. ;  aome  Öo  with  Ni. 

■20     1-53     23-91,  &e  fc-.=99-94K6calieu. 

24-02,   "  2-21  =  100-13  Keraten. 

23-92,   "  1-10,  Sa  0-52=98-85  Eerafen. 


Pyr,,  etc. — In  the  elosed  tube  gires  off  water  and  darkeas  in  color.  B.B.  fuses  easily,  and  on 
charooal  giyea  an  arsenical  odor  and  yielda  a  metallie  button,  whioh  with  borai  glass  giyea  at 
fiiat  a  cobalt-blue  glaaa,  and  later  the  violet  to  reddiah-brown  color  characteriatie  of  niäel ;  in 
K.ff.  it  becomea  gray  ftum  redueed  nickeL    Soluble  in  aoida. 

Thia  aperäes  ia  probably  iaomoiphoaa  with  erythrite. 

Ob». — OcGura  on  amsltite  at  Allomont  in  Dauphiny,  and  ia  auppoaed  to  teault  from  the 
decompoailion  of  this  ore ;  also  at  Kamadorf,  cear  Saalfeld;  at  Annaberg;  at  Rjechelsdorf;  and 
other  mines  of  niokel  ores,  It  hfls  been  oooasioually  obserred  associated  with  copper  niekel  ia 
the  cobalt  mine  at  Chalhsm,  Coonectioot. 

628,  Sydrous  Sibasic  Arsenale  of  McÄeJ  and  Cobalt  Under  thia  name  D.  Forbea  describes  (PhJl, 
Mag.,  IV.  uy.  1 03)  a  mineral  ocouriing  in  the  deaert  of  Ataeama  in  vevns  in  a  decomposod  dloryte. 
A  few  yarda  below  the  aurfaee  it  paaaes  into  chloantbitei  from  whioh  mineral  it  appeara  to  have 
beenderiyed.  H.=ä-B,  G.=3-086.  Struoture  fibro-orystalline.  LuatreduUtoailkyorreainons. 
Color  giayiah-whitc,  Analysis  afiorded  Xs  44-05,  Hi  19-71,Co9;24,i[  36-9a=99-9ä;  fromwhieh 
Forbea  deducoa  the  fonnula  (Si,  Co)''Aa+8  I^  which  requires  Aa  43-89,  Öo,  Si  28-63,  fi  2T-4B 
=100,  makii^  it  allied  to  pharmaeolite,  B.B.  mthe  cloaed  tabe  yielda  water,  becoming  darker; 
on  oharcoal  fuses  impecfeelly,  evolves  arsenio  flimes,  leaying  metallio  globulea  of  an  arseiiid  of 
niekel  and  cobalt.    With  fluies  f^ves  reaotioas  for  niokel  and  cobalt. 

By  regarding  a  portion  of  the  water  baaio,  the  mineral  beooines  a  tribaaio  arsenate,  and  then 
approaches  annabeigite.    Kenngott  names  it  ^brbesüe  (Ueb.,  I8B2--'66,  46,  1868). 
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HTDEODS    PHOSPHATES    AHB   AESENATFi?. 


Monoclinie.  Like  erythrite  in  babit,  Cloavage  :  clinodiagonal  perfeet. 
Also  fibrouB,  eoneenfcrie.     Eeiiiform  and  granulär. 

H.=2,  G-,=2'96.  LuBtre  pearly  on  face  of  eleavage;  silky  wben 
flbrous.     Color  apple-green.     Translucent  to  transparent. 

Comp. — 0.  ratio  for  Ö,  S.8,  fl=3  :  S  :  8.  f['l.B  +  8!fi,  in  wMcli  It  corresponds  to  Si,  Co,  Mg 
in  the  ratio  1  ;  5  ;  4t-    Analysia:  J'erber  (I.  e.),]iaviiig  only  a  small  quantity  at  bis  diaposal: 

Is  42-37        Si  20-01         Co  4-06        %  9-29        fl  25-80=101'53. 

Pyr,,  elo. — In  tlie  dosod  tube  yielös  water  and  becoraea  grajist-jellow.  B,B.  in  R.F.  infus- 
ible ;  on  ohareoal  gives  araenlcal  fumes. 

Ob». — From  the  Sierra  Cabrera,  Spain,  in  a  gangue  of  brown  spar,  irMoh  is  conneoted  with 
the  mouutain  limestone  and  argillaceous  Bchist  E:eault3  fhim  the  alteration  of  ai-eenids  of  uiokel 
aud  oobalt. 

530.  KÖTTIG-ITE.    Zinkaraeniat  Otto  KölUg,  J.  pr.  Ch-,  ilviiL  183,  1849;  Ifimmann,  ib.,  25S. 

Kütti^te  Demo,  Min.,  481,  1850. 

Monoclinie,  and  iaomorphous  with  eirtlirite,  Kaumann.  Massive,  or  in 
crustB,  witb  crystalline  surface  and  fibrouB  etructure.  Oleavage :  clino- 
diagonal perfeet. 

H.=2'5— 3.  G.=3-l.  Lnstre  of  surfaee  of  fraetm-e  eUky.  Oolor  light 
carmine-  and  peacb-blossom-red,  of  different  sbades.  Streak  reddisb-wbite. 
Translucent  to  subtranslucent. 

Comp,— (Zu,  Co,Si)'Ss+eS,  oc  analogoua  to  erythrite.    Analjsis  by  Köttig  (1,  c): 

Sa  [SI-IT]        Zu  30-52        Co  6-91        Ni  2-00        Öa  tir.        fl  23'40^100, 

Pyir.,  eto. — In  the  closod  tube  gives  much.  water,  and  at  a  higber  temperature  a  faiut  oiystal- 
line  Sublimate  of  arsenous  add.  B.B.  fasaa  eaaily,  coloring  tbe  flame  blue ;  on  charooal  in  a.F. 
givea  copioua  ftimes  of  araenie  and  eoats  the  ooal  with  oiyd  of  zinc ;  with  soda  tbe  coating  is 
muoh  more  marlied,  and  ia  yellow  while  bot  and  wbile  on  cooling ;  thia  moistened  witb  eobalt. 
Boiution  and  boated  in  O.P.  aBBiunes  e.  grean  color.  Witk  borai  aud  aalt  of  phospborua  gives  a, 
cobalt-blue  glass. 

Obs. — Oooura  with  smaltite  at  the  eobalt  mine  Daniel,  near  Schneeberg.  The  color  is  owing, 
partly  to  tbe  arsenate  of  eobalt  in  tbo  mineraL 

531,  HURBAULITE.  Aänaud,  Tauquelia,  Ann.  Oh.  Phys.,  ssi.  302,  1825;  Äüuarid,  Ann.  dl. 
Sei  Nat,  yIü.  349,  1826.  Bufrenoy,  Ann.  Ch.  Phys.,  xli.  333,  1B29 ;  Besdomeavse  and  Bamovr,. 
ibid.,  lil.  hil  293. 

Monoclinie.  JA /(planes  unobB.>=99°  21';  i-2  A«-2=61°;  O  Kl=^0° 
17',  (9Ai-i{=C)=90*  33',  OAl-i=138°  22',  Oa3-*=133°  53',  0  ^\-i■ 
=174°  2'.  In  small  cryatals,  isolated  or  grouped,  the  groupe  eometimes 
mammillary,  or  faecicled  ae  in  atilbite.  Cleavage  not  observed.  Also  to  a. 
limited  extent  massive,  compact,  scaly,  or  imperfectly  fibrous. 

H..=5.  G.=3-185,  yellow,  and  3'198,  reddish,  Damour.  Lustre  vitre- 
OTis,  somewhat  greasy,  bright.  Color  brownieh-orange,  roee-violet,  and. 
pale  rose,  nearly  colorless.  Streak  simiiar.  Transparent — translucent. 
Optically  biaxial ;  axes  very  divergent,  tbe  plane  ortbodiagonal ;  bisectris 
positive. 
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COMPOUNDS. 

Var. — The  (a)  browniBh-orange  or  yellowish,  (5)  the  rose-violeC,  and  (e)  tte  pale  roae,  are  three 
varieties,  differii^  somewhat  in  their  crjatalline  plänoa,  The  orange  is  tbe  most  common.  The 
»aystalB  approach  in  haliit  ttose  of  ccocoiaite,  though  of  Vary  different  nngles. 

Oomp.— 0.  ratio  for  &,  &,  0=1  :  2  :  1 ;  whence  (Ün,  f'eJ'F'  +  S  H,  with  ila :  {-6=5  :  1,  or 
better  (Jan,  Fe,  fi)'  ¥+2  B=PlioaphiDrie  acid  39-1,  protosyd  of  macganese  i<3'2,  protoiyd  of  iron 
B-3,  water  ia'4=^100.    Anidyses:  1,  Dufrinoy  (1.  o,);  2,  3,  4,  Damoar  (l.  c): 

P  lön  te  a 

1,  limoges  3S-00         32-S5  IMO  18-00— 99'9S  Duff ^007. 

2.  "         äleöOHi  37-96         41-!6  810         12-35,  quartK  0*35=9y91  Damour. 

3.  "  "  38-20         42-04  6-75         12-00       "        0-50  =  39-43  Uamour. 

4,  "        reääisk         31-83        41-80  8-T3        11-60      "       0-30-100-36  Damour. 

Pyr.,  etc. — In  the  eloaed  tube  gives  water.  B.B.  fuaea  to  a  reddish-yellow  ciystalliiie  pearl, 
brown  in  tho  outer  fiame,  then  becomes  black,  and  the  flame  is  colored  green.  Eeaetiona  of  man- 
ganese  and  iron.     Easily  soluble  in  aoida. 

Obs.~Found  in  cavitieB  of  tripbyline  or  ite  altered  form  beteroaite,  In  granite,  at  Limoges,  com- 
muce  of  Hur^auz,  Franc». 

The  cryataJa  -were  first  ciamined  by  Dufränoy  (1.  c),  and  aflerward  more  Gompletely  by  Dea- 
clwaeaui  (1,  0.). 

B32.  OHONSRARSSNITB.    Eondroarseiiit  IgelsirIM,  (Efr.  Ak  Stockh.,  xxii.  3,  1865. 

In  small  eraina. 

H.=3.  Oolor  yellovr  to  reddish-jellow.  Translucent.  Brittle,  Frac- 
lure  conelioidal. 

1.    0.  ratioforfi,Äs,a:=2:2:  1 ;  whenoB  Mc'S3  +  2ifi 

&s  Mn  lag  Ca  S 

33-50  Sl-69  2-05  4-86  7-00,       Ö  (»■.=99-00  Igelatröm. 

Pyr,,  etc. — B.B.  in  tube  decrapitates,  biackens,  and  gires  neutral  water.     On  oharcoal  easily 

't^lBiblß  to  a  black  boad,  not  magnetie  |  in  Üie  inner  flame  ^yea  araenioal  fumes.    With  borai 

:gi-l^  räanganeae  reaction.    Easily  and  complelely  aoluble  in  dilute  muriatio  and  nltrie  acida. 

Obs. — Occura  in  tho  Paisberg  minea,  Wermland,  in  veina  of  barite  iateraecting  lianamannite, 

Hamed  from.  ita  aimilariiry  in  occurrence,  color,  and  transparency  to  chondrodite,  while  differing 

dram  it  in  being  an  arseDate.    . 


533.  TRICHAIiOITE.    Triohalwt  Herrn,,  J.  pr.  Ch.,  tadii.  213, 1861 

"In  radiated  groups,  coluinnar;  also  in  dendritic  forma. 
iH.=2-5,     Liistre  silky.     Color  verdigria-green. 

tComp. — öu'^a+5fi.    Aaalysls  by  Hermann  (L  c); 

1b  ■         f  Cn  fi 

88-73  0-67  44-19  16-41-100. 

'Pyr^  eto. — Heated  deorepitates,  yielda  muol 
fooal  fiiaea  in  the  onter  tJame  to  a  pearl,  and  ii 
,eaail;  in  coldmuriatic  aoid. 

Obs. — From  tlio  Turjinsk  copper  nunc,  or  Borosovak,  on  tetrahedrite.    Reaembles  tjrolite, 

634.  THROMBOUTB.    Thrombolilb  Breilh.,  J,  pr.  Gh.,  sv.  321,  1S38. 
AmorphouB. 
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AND  AliSEHATBS.  563 

H.=3— 4.  G.=3'38— 3'40.  Lustre  vitreous.  Color  emerald-,  leek-, 
or  dark  green.    Streak  einer ald-green.    Opaque.    Fracture  conchoidal. 

Comp. — Aecording  to  an  imperfeet  analyaia  by  Plattner  (1.  c)  it  contains ; 

P  4M)        Cu  89'2        S  16'8,  besides  a  smaU  amount  of  sUiea  and  alumina. 

Pyr.,  etc. — In  the  closed  tnl>0  gireB  mach  water  and  tnrns  black.  B.B.  fuses  easily  and  ÜTSt 
colors  the  flame  blue,  like  chlorid  of  copper,  and  later  gives  a  dark  emerald-green  On  eharcoal 
fusea  to  a  blaok  globule,  whicli,  after  long  blowiog,  jields  globules  of  copper  With  the  fluxea 
reaeta  for  copper.    With  borio  aoid  and  iron  gives  a  iusible  phosphid  (Plattner) 

Obs. — Found  with  malachit©  in  a  flue-grained  limestone  at  ßetzbanja,  Hungary 

535,  UBETUBNITE.  OliTcnerz  pt  Phosphortapfererz  pt  Phosphate  of  fopper  pt. 
Cuivce  phosphat^  pt.  OctaedrischeB  Phosphorkupfer  Lamh,,  Leonh  u  Selb'^  Min  Stud.,  1E12. 
Blättricher  Pseudoraalaehite  pt.  Ilmma.,  Handb,  1038,  1813.  Libethenit  SreüA.,  Chat.,  267, 
1823.    Aph&äse  Bend.,  il  5*19,  1832.    Pseudo-libetbenit  Ramm.,  Wa.  Ob.,  3*4,  1 

Orthorhombic.  IaT=&2°  20',  (?  ^l-^=^143°  50' ; 
G-.h:  e=0-7311  :  1  :  1-0416.  Observed  planes  ae  in 
the  amiexed  figure,  with  also  the  prismatic  planes  *-2. 
1-1  A  H  topj^lOg"  52',  1  A  1,  ov.  1-T,=:ii8°  13',  adj.,- 
120"  56',  ov.  1,-90°  46',  JA  1=135°  23'.  Cleavage  : 
diagonal,  *-*,  i-i,  very  indiatinct.  Alao  globular  or  reni- 
form,  and  compact. 

H.^4.  Gr.=3'6— 3'8.  Lustre  resinone.  ColoroHve- 
green,  generali^  dark.  Streak  olive-green,  Translncent 
to  Bubtranalucent.  Fraetnre  subconchoidal — uneven. 
Brittle. 

Comp.— Ou'JP+fl,  or  Ou'&-(-CuB  (Ramm.)=Phosphorio  aoid  29-1,  oiyd  of  copper  665, 
water  3-8=100.  Änalyses;  I,  Kühn  (Ana.  Oh.  Pharm.,  li,  154);  2,  BergemannfPogg-,  civ.  190); 
a,  Hermann  (J.  pr.  Gh.,  iura  176);  i,  Chydeniua  {Acta  Soc  Sc.  Penn.,  v.  340);  5,  P,  Pield 
(OhecD.  Ctftz„  June,  1869);  6,  H.  Müller  (Qu,  J.  Ch.  Soc,  si.  202);  7,  Berthier  (Ann.  d.  K,  vül 
834) ;  8,  Ehüdiufl  {Ann.  Oh.  Pharm.,  Ixü.  371) : 


1.  nbethen,  crysL  29-44 

2.  "  26-46 

3.  K  TagUsk  28'61 
■    4.           "  29-48 

ß.  Coquimbo  29-31 

e.  Congo,  AMca      (|)  28-89 

7.  Libethen  28-7 

8.  EM  28-9 


4-05=100-43  Kühn. 

4-04,  Äs  2-30=89-09  : 

6-50=100  Hermaon. 

3-69,  Is  (f.,  i'e  1-lJ,  Ö  0-82  =  100-33  Ohyden 

3-74=99-47  Pield. 
[4-13]=100MüUer. 
7-4=100  Berthior. 

7-3=99'3  Eliodius, 


G.  ofaoaL  3=3'6-3-8;  B,  4-21 

The  analysis  hy  Berthier  is  ideotical  Witt  Rhodius'a  analysla  of  eh!ite=Cu'P+.2H,  and  the 
mineral  te  called  .Jteido-iiJeitoiife  by  Rammelsberg,  who  writes  the  fonnula  Cu^P  +  Önfi+S. 
Beudant  dtes  the  same  analysis  in  coonectjon  with  hls  name  Aphän'se. 

Pyr.,  etc.^ — In  the  oiosed  tube  yields  water  and  turns  hlack.  B.B.  ftisea  at  2  and  colora  the 
flame  emerald-green.  On  eharcoal  with  soda  gjTOS  metallio  copper,  sometimaa  also  an  arseuical 
oder.  Fused  with  metallic  lead  on  eharcoal  is  reduced  to  matalüo  copper,  with  the  formation  of 
phoaphata  of  lead,  whioh  tiealed  m  R.F.  gives  a  ciyatalline  polyhedral  bead  on  cooling.  With 
the  duxeg  reaeta  for  copper.     8otubIe  in  nitric  seid. 

Obs.— Occura  in  eavities  in  quartz,  asBociated  with  chaleopyrite,  at  Libethen,  near  Neuaohl,  in 
Hungary;  at  Rheinbreiteabach  and  Ehlon  theEhina;  at  NiaehucTagilakinthoUrai;  JnBoIivia, 
S.  A.|  with  malachiie ;  at  the  Mercedes  mine,  near  Coquimbo,  Chili,  with  teilte  and  limonite ; 
also  in  small  qnantities  near  Gunnis  Lake  in  Oomwall,  and  near  Redruth ;  in  the  Uiai. 
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636.  OUTENnT!.  AiaeoikBaurBa  Kupfererz  (fr.  OorawaU)  Kiapr.,  Sohrft.  Gea,  Nat.  Tr.  Berl,, 
Tiu  160,  nsS]  Olivenerz  (fr.  Cornwal!)  Wern.,  Bergm.  J.,  383,  395,  1789.  Olive  CopperOra 
Kineaii,  ii.  151,  1196.  Olive-green  Copper  Ore  ÄiwWeiffft,  Brit  Min.,  ipl.  11,  f.  3,  1797,  li.  i>l.  6, 
1802.  CuivTB  arseniate  en  outa&ire  aigua  Bowm.,  PhiL  Tr.,  177,  1801.  Pharmakochalzit  pt^ 
fliiKsm.,  üi.  1043,  1813;  Olivenkupfer,  Id.,  1046;  Pharmaoolzit  id.,  1035,  1847.  Olivemte  pt. 
Jammn,  Syst.,  ii.  335,  1830;  ieonft.,  Orykt,  283,  1821, 

Orthorhombie.     JA  J=92''  30',  0  A  14=144°  14' ;  a:h:  c=0-72  :  1  : 
1'0446,     Obaerved  planes  as  in  tlie  figure.     1-i  A  14,  top, 
468  =110°  50'  (110°  47',  DescL),  i4  A  14=134°  35',  i4  A  /= 

136°  15'.  Cleavage:  /  and  14  in  traces.  Sometim^ 
acicular.  Also  globular  and  reniform,  mdiBtinetly  flbrous, 
fibrea  straight  and  divergent,  rarely  promiBcnous ;  also 
eurved  lameUar  and  granmar. 

H.=3.  G.=4'l— 4'4.  LuBtre  adamantine— vitreous  ; 
of  sonie  flbrous  varieties  pearly,  Color  varioua  eiiades  of 
olive-greon,  passing  into  leelc-,  siskin-,  pistacbio-,  and  blaek- 
ish-green ;  also  liver-  and  wood-brown  ;  sometimes  straw- 
yellow  and  grayish-white.  Streab  olive-green — brown. 
Subtransparent—opaque.  Fracture,  when  obaervable,  con- 
choidal — imoven,     Brittle.     Optically  like  libethenite,  Deacl. 

Var, — 1.   Ordinary.     [a)  CrfslaUüed ;  G,=i-31S,  Comwall,  Damour;  4"Ili5,  ib.,  Hermann. 

(6)  Fibrous  ;  flnely  and  divergentiy  flbrous,  of  green,  yellow,  brown,  and  e^^ay,  to  white  colora, 
with  the  surfaoe  sometimes  Telrety  or  acicular;  G.=3'913,  Hermami;  found  investing  tlie  com- 
mon variety  or  paaaing  into  it ;  oalled  wood-copper  or  wood-a/rssaiede  {Eolzlmpfererz). 

(c)  Earthy ;  nodular  or  roassive ;  someümes  soft  enoiigli  to  seil  the  Angers. 

Comp.— OuHAa, f  )+a,  or  öa^M  ?*)+Cufl  =,  the  araenic  boii^  to  the  phoaphoric  acid  as 
6  ;  1,  Arsenio  aiäd  3B'7,  phMphorio  acid  S'7,  osyd  of  copper  57-4,  water  3-3=100,  and  isomor- 
phoua  with  libethenite.  Aualyaes:  1,  v.  KobeD  (Pogg.,  xWii.  349);  2,  S,  IÜohardson(Thom.  Min,, 
i.eu);  4,  Hermann  (J.pr.  Gh.,  lixiii.  291);  6,  Damour  (Ann.  Ch.  Pl^fS.,  HI.  siil  404) ;  6,  Thom- 
Bon  (Min.,  L  6!S);  7,  Hermann  (L  e.): 


1.  Comwall,  cryst. 


40' 


Ou 


61'0: 


3-5l)=100Kobell. 

3  9 =100  Eiohardaon. 

3'55=100  Richardaon. 

4'16=100  Hermann. 

3-7a=98-83Damour. 

4 '41 =100  Thomson. 

8-8S,  f'e  3-64=100  Hermann. 


ea  at  2,  coloring  the  flame  bluish-green, 
in  charcoal  fusea  with  Deflagration,  givea 
with  soda  yields  a  globule  of  copper. 


Pyr.,  etc. — In  the  dosed  tube  ^ves  water.  B.l 
and  on  oooüng  the  fuaedmaaaappBara  crystalline.  I 
off  arsenical  fumea,  and  yioliäs  a  metallio  araenid,  ■\ 
With  Ihe  fluies  reacta  for  copper.     Soluble  in  nitric 

Oba. — The  cryatalliaed  varieties  occur  dispoaed  on,  or  coating,  oavitiea  of  quartz  in  Comwall, 
at  Wheal  Qorland,  Ting  Taog,  Wheal  TJnity,  and  other  minea  near  St.  Day;  also  nesr  Eedruth; 
near  Tavlatoek,  in  Devooahiro ;  alao  in  inferior  speoimena  at  Alaton  Moor,  in  Cumherland ;  at 
Camsdeif  and Baalfeld  in  Thurin^ ;  the  Tyrol;  theBannat;  Siberia;  Chili;  and  other  placea. 

The  nnme  olivenite  ailudea  to  the  olive-green  color. 

None  of  the  minoral  phoaphatea  or  araonatea  were  diatinctively  recognized  in  ancdent  miner- 
alogy.  Tlie  apeuies  containing  copper,  if  observed,  were  left  to  pass  under  the  general  namca  of 
clsiysocoUa  and  juaiackiles.  In  1747,  WaUerius  has,  besidea  Koppwr-Laaair  or  azurite,  the  two 
speciea  Copper  Green  (malachite)  and  Copper  Blue  (ohrysoeolla  and  aaurite  in  parc),  but  without 
well-deflned  limits,  Cronstedt,  in  17ti8,  deaoribea  the  Mount^n  Blue  aa  aometimea  impure  (terra 
calcarea  miita),  and  henoe  effervesdng  with  aqua-fortia.  Pontana,  in  ITlS,  announeed  the  green 
cairbonate  after  an  analysis;  and  Bergmann  in  hia  Sciagraphia,  1782,  recognizes  only  carbonate 
of  copper,  and  caUs  wrongly  the  gn&i  mioa  of  'Werner  (1780,  and  later  lorbermte)  a  chlorid.    In 
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1186  Ellaprotti  analyzed  an  arsenate,  and  Werner  soon  süer  gave  it  the  name  of  Olivenetv;  and  in 
Werner'B  System  of  1789  (Bergm.  J.,  382,  Jl89),  Azurite,  Malaohiie,  Coppoc  green  of  compact  tei- 
ture  not  efCerveadiig  with  acids  (chrysocoUa),  and  Oliyenera,  together  with  a  so-called  JSJswiaAfissig 
Efi^fergrüw  (mostly  oflTthj-  green  earbonate),  were  the  only  apeeies.  Karstea's  Tabellen  of  IBOO 
containa  ao  addiäon  to  the  üst.  Bat  in  1801  Bournon  aimouneeii,  from  an  analyais  by  Cheneyix, 
a  second  arBenate,  aflerward  called  Lirocoidie;  Yauquelin  a  thixd,  aftorward  named  Ghako- 
pkylMe;  Elaproth  a  fourtli,  the  Strähäges  OUveaerz,  or  Cliaoclase.  Ktaproth  also  published  st 
the  Same  time  an  aiialjsis  of  the  first  pJi^isp/uUe,  now  called  Fseudomala^ile;  besides  one  of  the 
osycMorid  Alacamik,  whioh  mineral  had  been  brought  frora  Chili  as  coppei-  sand  hetween  lieo 
and  lJ90,  and  was  pronouneed  an  Oxyd  by  Vauqaeliu,  and  a  ehlorid  by  Karsten  in  bis  Tabellen 
of 1800. 

537.  ADAMTTE.    Adamine  0.  IHedel,  C.  B,  M.  692,  1866. 

Orthorhombic.  JA  1=91°  33',  0  A  1-*=U3°  40';  a:h:  c=0-7354T  : 
1  :  1-0371 ;  iöomorphous  with  olivenite.  lA  «-ä=161°  43V,  -^A  *-ä=161'' 
25',  1-*  A  l-*=:07;  20',  /A  1=135°  45',  1  A  1,  over  1-i,  =130°  i'.  Cleav- 
age  :  1-*  very  distinct. 

H..=3-5.  G.=4-338.  Lustre  viti-eous,  Strang,  Color  honey-yeUow, 
violet,  the  latter  often  extemal  only,  Streak  white.  Transparent.  Plane 
of  optical  axes  parallel  to  the  hase,  and  normal  to  i-t ;  angle  in  oll  for  a 
plate  of  Tiolet  variety,  normal  to  the  ohtuse  bisectrix,  115°  50'  for  the  red 
rays ;  Desel. 

Comp.— 0.  ratio  for  ii,Ss,S=4:  5:1;  2n'S3  +  2ufi=Arsenic  acid  40-2,  osyd  of  liue  S6'7, 
water  31  =  100.    But  the  analysia  gives  liSinstead  of  1  fi.    Analysia:  Friadel(].  e.): 


It  13  a  zinc  olivenite. 

Pyr.,  etc.— Heated  in  a  dosed  tube  decrepitstea  feebly,  and  yields  a  little  wi 
white  and  poroelanoua.  On  chareoal  fiises,  pcodudng  a  coating  of  oiyd  of  zino,  and  a  feeble  odor 
of  arsenic.  In  a  closed  tube  with  soda  and  chareoal  gires  a  ring  of  aracnio.  With  botai  in  O. 
F.  pearl-yellow'  while  hot,  colorleas  on  eooling.    Easily  Boluhle  in  dilute  inuria.tie  Bdd. 

Obs From  OhaHarcillo,  OhUi,  withlimonite  and  native  BÜver.    Named  after  Mr.  Adam  of  Paria. 

533.  CONICHUULOITE.    Xoniohaldt  Breiih.  &,  Fritzsohe,  Po^.,  ksviL  139,  1849. 

Keniform  and  massive,  resembling  malachite. 

H.=i'5.  G.=4-133.  Color  pistaehio-green,  inelining  to  emerald-green ; 
streak  the  same.     Snbtranslucent.     BrittTe.     Fractui-e  splintery. 

Comp.— (Ou,  Oa)'(Ss,?)+CuS+iB,  with  some  vanadie  ac!d  repladng  (7)part  of  the  phos- 
pboric,  the  copper  and  lime  in  eqaal  proportions,  the  arsenic  to  the  other  aoida  aa  2  ;  I.  Cloaely 
allied  to  olivenite  and  volborthite.    Analyais  by  Pritaache  (L  c.) ; 

SaSO'ßS        &8-81        'fl-IS        Cu  31-76        Ca  21-36        Ä  5-61. 

Pyr.,  etc.— In  the  closed  tube  deorepitates,  givea  water,  and  tums  bla<!k.  In  the  forceps  fuaes, 
and  colora  the  üarae  at  first  omerald-green,  but  after  a  time  light  bliie  adjacent  to  the  assay,  On 
cbnrcoal  fuaea  with  deSagration  to  a  red  slag-like  masa,  whieh  gives  an  alkaline  reaetion  to  tost 
paper,  and  with  soda  gives  a  globule  of  copper,  On  chareoa^  with  aalt  of  phoaphorua  and 
metallio  lead,  yields  a  glass  whieh  ia  dark  yellow  while  bot  and  ohrome-green  on  eooling  (rana- 

Obs. — From  lEnajosa  de  Cordova,  in  Andaluaia,  Spain.    Kamed  from  toit«,  Urne,  and  x^^'^f' 

539.  BAYLDONITB.    A.  II.  Chwrck,  J.  Ch.  Soc,  IL  iü.  26B,  1865. 

In  miniite  mammillary  eoncretions,  with  a  drusy  surface.  Struetiire 
often  somewbat  reticulated. 
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H.=4"5.  G-.=5'35.  Lustre  atrong  resinoua.  Color  graaa-green  to 
blackish-green.  Streat  aiskin-  to  apple-green.  Snbtranalucent.  Fraeture 
Bubconchoidal,  uneven. 

Oomp— O.  ratio  for  JR,  Sb,  fi=4  ;  5  :  2  nearly;  whence  (tb,  (lvftB+2'S,  with  tb  :  Ca= 
)ritb,Cu)'ls  +  CuÜ:  +  fl,  Churoh,=Arfleiii<!  aeid  81-6,  oiyd  of  oopper  3a'8,  oiyd  of 


(1)31-76 


30-13        4-BB,  Fe,  Oa,  aad  loss  3'65=I00  Church. 


Pyi.,  eto, — B.B.  giveB  off  watei  and  Ijooomes  black,  wMch  latter  reactioti  Ohurch  regards  aa 
JDdioating  that  part  of  tJie  copper  esiata  in  the  mineral  aa  h^drate.  On  cbarcoal  fuses  to  a  black 
bead,  deflagratea,  giving  off  arsenical  furaea,  and  leaves  a  wMte  motalüc  bead  of  lead  and  coppec. 
Witt  borai  in  oater  flamo  givoB  a  Mue  bead.    DiEBcultly  Boluble  in  nitrio  add. 

Oba, — Occurs  in  CornwtdL    Hamed  after  Dr.  John  Bayldon. 


&40.  EUOHROITE. 


roit  ßreiöi.,  Char.,  IIS,  266,  1S23. 


Orthorhombic.  lA  J^92°  8',  O  A  l-i=148°  40'  ; 
a  :  J  :  ß=0-6088  :  1  :  1-038.  Observed  planes  as  in  the 
annexed  ögure.  1-i  A  14=117°  20',  *-i  A  14=131°  20', 
i4  A  fi=:132*'  34',  It  A  24=140°  36^',  2-*  A  24,  ov.  i^, 
=101°  13'.  Cleavage:  I  and  14.  Faeea  14  vertieally 
striated. 

H.=3-5-4.  G!-.=3-389.  Lnstre  vitreous.'  Oolor 
bright  emerald-  or  leek-green.  Transparent — tranalu- 
cent.  Eracture  amall  conchoidal — uneven.  Kather 
brittle. 


31.,  li.  128);  i,  Wöliler(ib.,  2 


1b 

33-02 


a-80=B9'67  Turner. 
9-31  =  100-70Kühn. 
9-31,  Öa  1-12  =  89-84  EühD. 
,8-39=99't0  Wübler. 


e  givea  more  watei 
a  alat«  at  Ijbetbon 


but  haa 
1  Hangary, 


Pjrr.,  etc. — In  the  cloaed  ti 
Olive  nite. 

Obs — Occurs  in  quartaose  m 
having  muoh  resemblanoe  to  dioptase, 

Nsmed  from  säxP""]  beaiiUfiii  nolor. 

If  the  prism  2-i  were  made  the  fundamental  vertieal  priam  in  eucüu^ite,  then  /A  Zwould  equal 
lOr  13',  and  1-iA  1-i,  top,=87°  52',  nearly  as  in  wolfrem  and  hopeite.  The  cleavage  ia  not  in 
«ecordsnoe  with  this  riew. 

Alt. — Taehermak  ai^geats  täiat  olivenite  may  be  euchroite  altared  by  Üie  Iobb  of  water,  ha 
flnding  crystala  of  olivenite  projeeting  from  tho  holea  of  cavemoua  euchroite  {Ber.  Ät,  Wien,  li. 
139). 

541.  TAGILITE.    Tagilith  (fr.  N.  T^Oak)  Hermcam,  3.  pr.  Ch.,  xisvü.  184,  1846;  (fr.  üllers- 
reuth)  Brdih.,  B.  H.  Z^.,  iiiv.  309. 

MonocHnic,  but  like  liroconite  in  habit  of  cryatala,  Breith.  Cleavage : 
braehy diagonal,  diatinct.  Aleo  ia  reniform  or  epheroidal  coneretions. 
Strueture  fibroua  ;  alao  earthy, 

H,=3— 4,     G.=about  3-5,  Hermann;  4-076,  Breith.     Lt^tre  vitreous. 
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Color  verdigris-  to  emerald-green.     Streak  verdig: 
Cent.     Brittle. 


j-green.    Siibtraitölu- 


Comp.— 0.  ratio  for  ft,  f,  fl=4  :  5  :  3  ;   whencB  öa'f  +  3tl-   or,  Öu'  ?  +  Cu  tl  +  3  fi 
'"         '     ""       '     "       ■■-'--         ■    -  --  -        ■  ij,  10'5=:100.    Analrses;  1, 2,  Hsrmana 


3.  Ooquimbo        21-42       61'10 


30-71,  Pe  !'50=100  Hermann, 
10-71— iOO  Hermann. 
10'26^99-37  Field. 


B  giTen  J>y  Hermann, 

nonite ;  at  the-  Anne  Hilfe  miiie,  UBerarenth,  in  minnte 

□  limonite,  wiüi  quarta ;  in  S.  Americai  at  Üie  Mercedes 


Oba — Ocours  at  Nisdiue  Tagüsk  oi 
crystala  and  reniform  groupa  or  masae 
mine,  Coquimbo,  fibrous,  on  limonite. 

Hermami'3  iagUile  was  in  reniform  conoretions,  with  H.=3|  Gr.  =  3'5,  and  color  eraerald-  to 
mountain-green ;  and  had  the  oomposition  mentioned.  Tbe  other  charaetera  in  the  abovo  deacrip- 
tiöQ  (excepting  tha  anal,  by  Field)  are  ftom  Breiöiaupt,  in  an  aeconut  of  tbe  Ullerareuth  ore, 
which.  lie  refers  b>  tagilits,  bat  whicli  baa  not  beeil  analjzed,  and  may  or  rciay  not  be  ttat  Bpaciea. 

542.  UROCONITE.  Ootahedral  Araeniate  of  Copper  {ü.  Cornwall)  Boum.,  Pba  Trans.,  1801 
114,  Baahleigh'a  Brit.  Min.,  ii.,  pL  2,  5',  11,  ISOS,  Linsenerz  Wem.,  1S03,  Ludwig'a  Min.,  il 
215,  1S04;  Earsleii,  Tab.,  e*,  1808.  Linsenkupfer  HcmTit.,  Handk,  1051,  1813.  Lirokon 
malachitpt.  Möhs,  Grundr.,  180,  1B22.    Ohalcophacit  Glocker,  Haodb,,  859,  1831. 

MonocUiiic,Breith.,De9el.  ZaJ=74°  21',  Desel. ; 
73"  22',  B.  &  M. :  71"  59',  Breith.  U  A  14=61°  31', 
Desel.;  60"  40', B.  &  M.  (7=88°  33'.  Observed 
planes  ae  in  the  annßxed  figore.  Cleavage  lateral, 
but  obtained  with  difficulty.     Earely  granulär, 

H.=3— 3-5.  G.=2-883,  Bournon:  2-936,  Haid.; 
2'985,  Hermann ;  2-964,  Damour.  Lnatre  Titreons, 
iDclining  to  resinoiis.  Coior  and  streak  eky-blue — 
verdigi'is-green.  Fracture  imperfectly  conehoidal, 
uneven.     iraperfeetly  sectile. 

Comp.— p.  ratio  fr,  snsL  1,  3,  4,  for  Ä,  Sl,  (Xb,  IP),  i=4  :  2  :  B  : 
(j-  Ou'+3  Sl)  S"+9  fl,  if  the  alumina  and  a  fourüi  of  Üie  copper  may  be  ii 
It  ia  cloaely  parallel  witb  that  of  paeudomalachite,  tba  eecoud  member  corj     _ 
to  Ou'  fi°,  or  3  Öu  S.     As  tbe  0.  ratio  for  baaea  and  acid  is  6  ;  5,  the  formula  in^ 
(^  Öu'  +  i  Sl)'  (Sa,  ^)  +  11  S.     Analyaea:  1,  T.  Waobtmeister  (Ak.  H.  Stookb.,  . 


of  hydrate. 
in  osygen 


Hermann  (J. 

pr 

Ch.,  XS3 

üi.  290);  3,  4,  Damour  (Ann,  Ch.  Phys.,  III.  lüL  404): 

ta 

f         äl        On         iE 

1.  Cornwall 

2. 

3.         " 

4. 

20-79 
2S0B 
22-22 
23'40 

3-61      8-03    35-19     22-2i,  3Pe  3-41,  Si  4-04,  gangue  2 
3-7.?     10-85    36-38-  2ä-01,  »e  0-98=100  Hermann. 
8-49       9-68     37'18     2  5-49 =93 '06  Damour. 
3'24    Iü'09     3J-40    2B-44=93-47  Damour. 

Pyr.,  etc. — In  the  closed  tnbe  gv/sa  muoh  water  and  turns  oliTe-green,  B.B.  cracks  opea, 
but  does  not  decrepitate ;  fliaes  lesa  readily  Üian  olivenil«  to  a  dark  gray  slag ;  on  charcoai  cracka 
open,  deflagratea,  and  givea  reactions  like  olivenil«.    Solubla  in  nitrio  add. 

Obs. — Cryataia  oceasionaDy  an  inch  in  diameter;  usually  quite  sraal!.  With  Tarious  orea  of 
copper,  Pyrite,  and  quarte,  at  Wheal  Gorland,  Wheal  Muttrell,  and  Wheal  Uuity,  in  Cornwall ; 
also  in  minule  oryatals  at  Herrengrund  in  Hungary;  and  in  Voigtland. 

The  priäm  i-2  (whioh  raaybe  laken  as/)haB  the  front  angle  111°  17',  if  etdoulated  from  /a/ 
=72°  22',  and  thia  is  uear  the  anglo /A  7  of  paeudomalachite.  Moroorer,  the  tbrmulaa  of  the  two 
are  aimilar,  as  shown  above. 

Uamed  from  At ijju't,  pale,  and  «on'u,  powdsr. 
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643.  PSEUDOMALAOHTTE.  Pboaphorsaures  Kupfer  pt  Karst,  Aap»-.,  TS.  Schrift  BerL 
Gea.Nat.i^.,m.304,  1801.  Pbospliorkupfer  iÄ,  Tab.,  64,  91,1808.  Phoapliorkupfererz  Fe™. 
Cuivre  phoapha&S  H,  TaM.,  92,  1809.  Phosphate  of  Copper.  Pseudomalachit  Hausni,,  Handb,, 
1035,  1B13.  Phosphoroctalcit  Glochsr,  Hand!).,  847,  1831.  Tpoleime  Beud.,  Tr.,  ii.  510,  1832. 
Khlit,  PraBiE-chalzit,  BreiOi..,  Chsr.,  45,  49,  1832.  Lunnit  Bsmhardi.  Eupferdiaspoce  KSm,  J, 
Cb,  Phnrm.,  IL  12B,  1844.    Dihydrit  Eerm^  J.  pr.  Ch,,  xixvü.  118,  1B46. 

OrthorKombic,  hemihedral   (monocünie  ?).      Ja /=:109°   28',  0  A  l-i= 

146°  184' :  a:h:ü=^^il:  0-6667.     Obaerved  planes  aa  in  the  annexed 

il\  %ure.  i-3  Ai-2=141°4'  and  38°  56',lAl=117°49', 

OA  ^4=166°    34',   l.«Al-ä=168°  46'.     Cleavage: 

i-i  imperfect.   Also  renifomi  or  massive  ;  indistinctly 

übrous,  and  having  a  drusy  surface. 

H.=4"5— 5.  G.=4— 4'4.  Lustre  adamantine,  in- 
clining  to  vit.reoiis.  Color  dark  emerald-,  verdigris-, 
or  blaekisb-ereen,  often  darker  at  tbe  surface.  Streak 
green,  a  little  paler  than  the  color,  Translucent — 
subtranslucent.  Eracture  small  concboidal — uneven. 
BritÜe. 


Var.,  Comp. — The  aualyses  vary  muoli,  and  have  beea  regarded  by  Hermaim  and  othera  as  in- 
dtcating  that  two  or  tbree  speetes  are  here  iiieluded ;  bnt  the  differences  may  be  only  a  conso- 
queace  of  mixture.    The  snpposed  f  pedea  distinguished  are  aa  followa : 

A.  jEAJife  (and  Praain)  of  Breithaupt.  Formula  Ca'I'+3fi,oc  Cu»&+2  Cu  fl+fi{Ramtn),=: 
Phoaphorio  add  239,  osyd  of  copper  6V0,  water  a-I:^JOI>.  Occurs  orystaüized ;  also  toniform 
and  botiToidal,  with  a  radiatiog  flbrous  structure ;  also  maaaive.    G.=3-8— 4'4.    Ineludes  anal- 


I  botiji 
sl— 7, 


e  Pram,  is  uaed  by  Breitliaupt  fot  pseudoraalaohite  ia  general ;  he  lätea  Bertliier's 
analyais  (ITo.  8)  of  a  Libethen  ore,  and  one  by  Lunn  (p.  66ii)  of  a  Eheinbreitenbach  apeoimen, 
and  mentions  other  looalitiea  in  Bavaria,  Yo^tland,  and  Siberia.  For  his  äiUle  he  givea  Berge- 
mana's  analyais  of  an  EM  spscimen  (No.  5)  wMch  doea  not  differ  esaectially  from  Eerthier'a. 
According  to  a  rocent  analysia  of  tte  EM  minoral  by  Bergemaun  (Ho.  6),  it  eontaina  1  p.  c  of 
iiaaadic  acid  replacing  part  of  the  phoaphorio. 

B.  mhydrile.  Pormula0u''P+2fi,or  Ou'P+B  Cüfi(Eamm),=PhoBpljorio  acid  M'l,  oiydof 
copper  69'0,  water  6*3  =  100.    Ineludes  the  analyses  haying  6  to  6'5  p.  c.  of  water. 

C.  FsmidomaiacUte.  Formula  Cu'P  +  S  Ä,  or  Cu'P  +  3  CuS  (Ramm),  =Phoaphoric  arid  21-], 
oijd  of  copper  70'9,  waler  8'0=100.    Inbludes  analysea  16-19. 

Norden^öld  unites  Dihgdrite  and  EhiÜe. 

Analyse» ;  1,  Hermann  (J.pr.  Oh.,  sxxvii);  3,  Kühn  (Ann.  Ol.  Pharm.,  iiiiv.  218);  B,  Berthier 
(Ann.  d.  M.,  viü,);  4,  Hordeoskiöld  (1.  a);  5,  Bergemann  (Schw.  J.,  liv.  305);  B,  Bci^mann 
(Jahrb.  Min.  18B8,  195);  7,  Heddle  (PhiL  Mag.,  IV,  i.  39);  8,  9,  Hermann  (L  c);  10-18,  Hor- 
donakiöldCLc);   14,  ArfTed80n(J"ahreBb.,  iv.  143);  15,  Kühn (1. c, Iv.  1 24) ;  16,  17,  Kühn  (1.  a); 


ch  (Ch^ 

Newa, 

P 

Ou 

a 

24'55 

67-25 

8-20=100  Hermann. 

23-14 

10-00=100  Kühn. 

24'7 

ee-s 

9-0=100  Berthier. 

22-51 

66-55 

9-03,  Pe  2-1],  C  ir.^lOO  Wordensk. 

65-99 

9-00=99-98  Bergemann. 

64-09 

22-7S 

68-13 

8-51,  quartz  0-48=99-85  Heddle. 

23-75 

68-75 

7-50=100  Hermana 

25-30 

68-21 

6-49=100  Hermann. 

23-00 

65-22 

7-50,  malachite  4-84  Nord. 

23-15 

64-63 

6-S4,          "         5-24  Ford. 

22-73 

64-46 

6-82,         "        5-76  Nord. 

22-39 

64-73 

6-69,         "        6-52  Nord. 
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* 

^ 

Öu 

fi 

Rheinbreitenbaeh 

24-10 

G-97=93-ST  Arfredson 

HirBohberg,  Kupfiirdiaspore 

24-13 

69-61 

[6-26]=l00Kühn. 

Hirsehberg 

20-87 

n-is 

1-40=100  Külm. 

Rteinbreitenbach 

ai-ö3 

66-14 

8-64=98-90  Kühn. 

libetheo 

20-4 

10-3 

8-4=99-6  Kliodius. 

19-G3 

Ti-ie 

8'8a=99-61  Churcli. 

Liaz 

18*69 

68-97 

8-ai,  AB  1-18=99'85  B 

20. 

Eev.  F.  lumi  obtaltied  for  an  ore  from  Ehembreitenbaoh  (Ed.  Phil.  J.,  v.  211,  1821)  &  21-631, 
Öu  62-841,  S  lfi454=99-988,  giviiigtIieforniulaCu°P'  +  6fl.  But  no  later  analTst  baa  found 
as  much  waler.    Beudant  citos  tbis  analjEiB  under  his  ypoleiiae. 

Pyr.,  etc. — Llke  libetliBftite ;  Bome  Taiietlea  äecrepitate  remarkably  and  jield  a  blaok  powder 
in  tbe  doBed  tube. 

Obs. — Oecura  in  veins  traveraing  alate  at  Timeberg,  neai  Rheinbreitenljaoli,  and  at  Ebl,  cear 
Linz,  on  the  Eliine,  aloag  witli  other  copper  oros  |  at  Hirachberg  inVoi^land;  Libethan  in  Hun- 
gary ;  Niadina  Tsgilak  in  Siberia.  A  Single  spedmen  has  been  found  in  OornwaU,  ooQaiating  of 
minute  globular  conuretions.    Alao  met  -with  in  the  Perkiomen  mine,  Pa,  ]  in  Cabarras  Co.,  N.  C. 

The  phosphates  pf  copper  wero  inuiuded  in  the  ülivenerz  and  makieiille  of  the  mineralogistaof 
laat  eontury. 

PseuäomidackUe  of  Hausmann  is  the  earlieat  of  tho  namea  of  thia  apeoies,  and  ts  aa  sbort  and 
aa  good  aa  the  later  FftosphoTochaIcite  of  Qlocker.  lAnanüe  waa  aubatituted.  by  Bernharäi,  aiid  iaa 
been  -ueed  in  aoine  recent  worlta.  But  Lunn's  ono  anulyais  waa  not  made  until  1831,  and  gives  a 
dlfferent  composition  from  that  aince  obtidned.  It  will  eertainly  be  soon  enough  to  use  bia  name  in 
tninemlogy  when  a  tnineral  haying  the  composition  he  arrived  at,  and  thua  befitting  it,  liaa  been 
idenlified. 

544.  EEINITB.    Haid.,  Ann.  Phil.,  II.  It.  154,  1828. 

In  mammillated  crystalline  groups,  concentric  in  structnre  and  ütrons, 
and  rough  from  the  terminations  of  veiy  ramute  crystals  ;  the  coneoiiti'io 
lajers  compact,  and  often  easily  separable.  Traces  of  cleavage  in  one 
direction. 

H,=4'Ö— 5.  G.=4'043.  L-uati'e  almost  dull,  aliglitly resinons,  Color 
ilne  emerald-green,  slightlj  inclining  to  grass-green.  Streak  greea,  paler 
than  the  eolor.     Snbtraaslucent — nearly  opaque.     Brittlo. 

osyd  of  copper  59-9, 

B:5-i)i      Äirn^ioo. 


e  ftom  the  County  of  Limeriok,  Ireland;  but  ebown  by 


545.  CORNWALLITE.    Comwallit  Zi^ppe,  Abb.  d.  Böhm.  Ges.  Prag,  1846. 

Amorphons. 

H.=4'5.      Gr.=4'160.     Color  emerald-green   to  dark  verdigris-green. 
Fracture  conchoidal. 

Oomp.~-Ou''S3  +  5lt,  orÖn'Äa  +  2  0uH+3S  (Ramm.).    Accordingto  leroh,  wbo  obtained, 
aa  a  mean  of  two  analysea  (1.  c,  Eatom.  Min.  Ob.,  Sil) : 

Ss  30-33         ?  2-15         Cu  54'56         Ä  13'02=99-94. 

1  charcoal  givea  arsenical  fiimes,  and  a  bead 
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546.  TYROUTB.    Kupferschaum  Wem.,  Hofiln.  Min-,  lii.  180,  1816,  Letst.  Min.  Syat.,  19,  60, 
1811.     Kupaphrile  SÄep.,  Min.,  i.  294,  1E35.     BiroUt  Said,,  HandK,  609,  184B. 

Orthorhombic.  Observed  plaiiea :  0,  i-i,  I.  Oleavage ;  ö,  perfect.  Ubu- 
aliy  renifomi,  massive ;  structure  radiate  foliacootis,  surfaee  drnsy. 

H.=l— 2.  G.=3-02— 3-098.  Lustre:  ö  pearly  ;  other  faees  vitreoua. 
Color  pale  apple-green  and  verdiffris-green,  incliniog  to  sky-blue,  Streak 
,  a  littie  paler.  Translüceiit — siibtranalucent.  Fracture  not  observabie. 
Very  eectlle.     Thin  laminffi  flexible. 

Oomp.— Oa'ÄB  +  Sfl,  or  Cn'jls+aOufl  +  tfi  (EaninL),=ArBeiiio  add  39-2,  oxyd  of  coppM 
50'3,  water  30-5  =  100,  with  carbonate  of  lime  es  mipnri^.    Analysis:  t.  Eobell  (Pogg.,  xviÜ. 


Falkenatein,  Tyrol        Xs  2&-01     Ou  4: 


fi  17-41 


OaÖ  I3-6ä  =  100. 


Pyr.,  etc. — In  tie  cloaoi  tutie  decrepitates  and  jielda  miicli  watcr.  B.B.  in  tlia  forceps  fuses 
to  a  stael-gray  globule.  On  oharcoal  ^ves  off  araemcal  fumes,  and  fnses  quieüy  without  deflagra- 
tion  to  a  skggy  masa,  whieh  in  '&.'&.  jields  globulos  of  copper.  Solubla  in  nitiio  acid  with  effer- 
vescence.     Soluble  in  amnionia,  yielding  a  blue  solntion  and  a  wüte  residue  of  carbonato  of  lime. 

Obs. — Usually  oceurs  in  üie  cavities  of  oatamino,  calcite,  or  quarta,  accompanied  bj  other  orea 
of  coppor,  appoariag  in  amall  a^regated  and  diverging  übrous  groiipa  of  a  pale  green  color,  and 
possesaii^  a  deiicate  ailky  lustre.  Haa  been  obseiTsd  in  the  Bannat ;  at  Posing  and  Libethen  in 
Hungary;  NertscMnak  in  Siberia ;  Folkenstein  and  Schwata  in  the  Tjrol ;  Saalfeld  in  Thnrin^a ; 
Riecbelsdorf  in  Hossia ;  Scbneebei^  in  liie  Brzgebii^e ;  in  Eechstein-dolomile  near  Bieber. 

647.  OUNOCIiASTTB.  StrahHges  OUrenorz  Kmst,  Klapr.,  N.  Schrift.  Berl.  Gea.  Fr.,  ili.  298, 
1801.  Cupreous  Aiaenate  of  Iron  Bimm.,  Phil,  Trans.,  1801  (witli  anal,  bj  Ohenevir).  Stiah« 
]6nerz  Karsten,  Tab.,  64,91,1808.  OuivrearaGniateförrifärefl:,  Tabl.,  91,  !809.  Strablenltupfer 
£o«m.,  Handb.,  1060,  1313.  Strahlerz  Fe™.  Klinoklaa  BTeiih.,  Uib.,  1830.  Sideroohaloit 
GlocT^,  Grundr.,  840,  1831.  AphanSse -BeMd.,  Tr.,  ü.  602,  1832.  Aphaneaito  Sfep.,  Min,,  1835. 
AbicMt  Bernhardi,  Glooker's  Grundr.,  579,  1839. 
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green.     Snbtranalucent.     Not  very  brittle. 


Monoclinic.  C^80°  30'  I A  I, 
front;,=56'',  aide,  134°.  Observed 
planes  aa  in  the  annexed  figures, 
(9  a  ■^=99°  30',  ÖAl-!:=123°  48'. 
Cleavage :  basal,  highly  perfect. 
Also  massive,  hemispherical,  or  reni- 
form :  structui'e  radiated  fibrons. 

H.  =  2-5  -  3.  G.  =  4-19  -  4-36. 
Lustre :  0  pearly ;  elsewhere  yitre- 
ouB  to  resinous,  Color  intemally 
dark  verdigris  -  green  ;  extemally 
blaekisli-blue  green.     Streak  bluisli- 
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Pyr.,  etc. — Same  aB  for  olivenito. 

Obs. — Ooonra  in  Comwall,  witli  other  otbs  of  copper,  at  Ting  Tang  mme,  Wheal  Uiiity,  and 
Wheal  Qorland,  and  at  Bedford  United  Mines,  near  Tayiatoclc.  The  orjatals  usually  present  a 
verj  dark  Llue  color  and  brilliant  lustre,  but  are  rarely  recognizable,  being  aggregatod  in  tUverg- 
ing  groups.  or  disposed  in  estremely  minute  iadividuals,  in  caTii«a  of  quarta ;  whence  tlie  name 
aphanesite,  from  'n^ntöf,  unmanifesL    Also  fouQd  in  the  Eragebirgo. 

ITamed  OlModiKite  in  allasion  to  tlie  baaal  oleaTage  being  obliquo  to  the  aidea  of  Üie  prfem. 

548.  OHALOOPHTIiLITB.  CuivrearaeniKtekraBlüforme  S,  Tr.,  1801;  FoHSueK»,  J.  d.  M., 
X.  sea,  1801.  Blättrigea  OüTenerz,  Kupfergliromer,  KiirafT  Hoff'aMag-,  L  B43,  1801;  Ludw^a 
Wernei',  180,  1803.  Copper  Miea  Jameson,  Min.,  1830. 
Challcophyllit-Bfejffi.,  Handb.,  149,  1841,    Tamarite  B.  d 

Ehorabohedral.  B  A  i?=69°  48',  0  A  _ff:^108°  44' ;  ö=2-5536,  Ob- 
served  planes:  B,  %   Ö,  _-i,  I.    jAj=88°46',  ^^^ 

0  A  ^=124°  9'.    Usiiallymsix-sided  tabular  crja- 
tals ;    plane    0  sometimes  triangularlT   etriated, 
Cleavage :  0  highly  perfect.     Also  foliat 
sive.  and  in  druses. 

H.=3.     G.=2-4-2-66;  2'435,  Oomwail,  Her- 
mann ;  2-659,  ib.,  Damour.     Lustre  :  of  0  pearly ;  of  other  fac^  vitreons  or 
subadamantine.     Color  emerald-  or  graae-green  to  verdigria-green.    Streak 
soniewliat  paler  than   the   color.     Transparent — ^translacent.      Fraeture 
Bcarcely  observable. 

Oomp.— Ön'Sa+iafl,  orCu'Äs+BCufi+7fi,&omChenevii'san8jy^3,=Araeüioadd21-3, 
oiyd  of  eoppor  58'7,  wnter  20'0=100.  From  Hermann'B  analyaiB,  Cn'Sa  +  23  fi=Araenic  aoid 
18-(l,  o3ydofcopper49-6,  water  32  4=100.  Analyaea:  1,  Ohenovis  {Phil  Trans.,  1801)  ;  2,  Her- 
mana  (J.  pr.  Ch.,  ixiiii.  294) ;  3,  4,  Damour  (Ann.  Gh.,  Ptys.,  III.  liil  404) : 

Ss      Ca     a 

I.  CofEwall  21  öS  21=100  Chenevis.       „ 

3.  "        G.-2-43S  11-51  44-45  31-19,  Fe  2'92,  Äl  and  P  3-93=100  Hermann. 

3.  "         e.=a'669  I9'35  5292  2394,  Äl  180,  P  l'29=99-30  Damour. 

4.  "  "  21-21  63-30  2a'68,  Äl  213,  P  l-Be.-=99-84  Damour. 

Pyr.,  ete, — In  tte  olosed  tnbe  decrepitates,  jields  much  water,  and  givM  a  residuo  of  olwe- 
green  aeales.    In  oüier  reßpects  like  olivemlß.    Soluble  in  nitrio  acid,  and  in  ammouia. 

Obs. — The  copper  mines  of  Tingtang,  Wheal  Gorland,  and  Wheal  TJnity,  near  Eedruth,  are  ita 
prindpal  localitjes  in  Cornwall.  Occure  also  cryatalliüeä  in  iron  ore  at  Sajda  inSmony;  in 
Eiinute  ccyatala  at  Herrengrund  in  Hungary ;  Moldawa  in  the  Bauuat. 

Takii^^Baa  thefimdamentalrhombohedron,  thonSAß=88°  46',  and  o=l-7l68. 

Alt.— Poimd  altered  to  cbrysoeolla. 


64S.  BERIiINn'X:.    Berlinit  G.  TF.  Blßmsirand,  Priv.  oontrib,,  dated  Lund,  Deo.  9,  1887. 

Compact  massive,  without  a  trace  of  cleav^e. 

H.=6.     G.=S-64.     Lustre  vitreous.     Colorleas  to  grayish  or  pale  roae- 
red.     Streak  uncolored.     Tranelueent.     Fraeture  uneven. 

Comp. — Äl  ^4-^  fi,  Blomatrand,  =  Phoaphorio  aoid  öB9,  alumina  40*6,  water  3'6  =  100. 
Analysis :  C.  W.  Blomatrand  0.  c.) : 


Pyr.,  eto. — B.B,  whiteas  withont  fuaing.  A  decp  blue  oolor  with  cobalt  Hardlj-  attacked  by 
adds.  Baaily  deeomposed  on  ibalon  with  alkaliea,  and  the  reaulting  maaa  aoluble  in  water  with 
u7olutioQ  of  mnch  heat. 
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Oba. — ßeaembles  quartz.    From  the  iroa  miiie  of  Westana  In  Scania,  Sweden,  wliere  it  o 
spariagly  in  quarta,  from  whiet  it  ia  ordinarily  separated  bj  a  tbm  lajer  of  laaulite. 
Najned  after  Prof.  H.  H.  BerlJn,  of  tlie  Univeraity  of  Lund. 


Massive,     Texture  wax-lite. 

H.=3'5— 4.  Gr.=2'50— 2-52.  Oolor  apple-green  to  emerald-green, 
epotted  Ol"  lined  with  whitish  and  bluisli,     Translucent, 

Comp.— Sl  ?+6  S^Phosphoric  add  42'39,  alumina  30-75,  watec  36*86=100.  Aoalyaia :  Ä. 
Bamour  {L  c) : 

P  Sl  Fe  Ma  Oa  fl  Sand 

42-53  29'B7  1-82  tr.  O'IO  23-62  2-1 0=100-39. 

Pjrr.,  etc. — When  heatod  yields  water,  and  Iwoomea  opaque,  choeolate-brown,  and  friaWe. 
B.B.  infiisibla. 

Obs. — EVom  a  CelSc  gcaye,  near  Mane-er  Il'rosk  in  Lookmariaquer,  in  roundod  pioeea  from  tte 
sine  of  a  äai-seed  to  that  of  a  pigeon's  egg,  and  found  in  tha  colleotions  of  tbe  PoljmaÜiic  Society 
of  Morbihan,  in  weBtem  Praace. 

Damour  makes  thin  jnineta]  tie  caUais  of  Pliny,  and  espedally  in  view  of  ita  greett  color.  But 
ttie  oallais  was  blue,  and  the  green  Btone  really  related  to  it  was  probably  the  caUaina  (aee  p. 
681).    Tet,  aa  thia  Identity  ie  not  eBtablisbed,  tbe  name  caBamiie  ia  better  than  Pliny'a  nam« 


561.  IiAZniiITE!.  Himmelblau  Fossil  Ton  Steiermark  [Styria]  Widaimatm,  Bergm.  J.,  346, 
Ap-llSl;  Smalteblaue  F.  von  Torao,  Sebrifi.  Ges.  N".  Berlin,  iE.  353,  1191 1  Haturliehe  Smalt: 
Berlinerblau,  Eisenblau  [=ViTianite]  ;  Bergblau  [=01iry30oolla] ;  ünächter  LaBuratein  [=Fal'3e 
lapia-Laanb],  Site,  Einriebt.  Nat.  Wien,  49, 1793;  LazuKt^Kieaelerde  +  ThoEerde  +  Eisenerde, 
Elapr.,  Schrift.  Ges.  N.  BerL,  x.  90,  1792,  Beltr.,  i.  197,  1796.  Dichter  blauer  Feldspath  (fr, 
Krieglach,  Styria)  Slo^.,  Beitr.,  i.  14,  1795 ;  Lazulith  Elapr.,  Beitr.,  iv.  379,  1807.  Blue  Spar 
Bluo  Feldepar.  ■Wahrscheinlich  n.  Toss.  aus  d.  Salaburgischeu,  Siderit,  v.  MiiU,  Jahrb.  B.  H.,  iv 
7!,  1799(withbadanaL  by  Heim);  MolUt  ffoJwfe,  Handb.,  1804;— Lazulith  JUöAb,  Null  Kab.,  i 
437,  1804.  Blauapath  Wern.  Tcrauhte  Delamoth.,  Min,,  1812.  Azurite  Jameson,  Min.,  i,  341 
1816.  Phosphorsäure  Thonerde,  etc.,  Fuchs,  Sohw.  J,,  isiv,  373,  1818.  EJaprothito  Bea±,  Tr, 
464,  1824;  ElaprotMne  id.,  ii.  5l6,  1832, 

Monoclinic.  C=88°  15',  I A  1=21°  30',  <9a1-J=139°  45',  Prüfer 
a:b  :  c=0*86904  :  1  : 1-0260,     Observed  planes  aa  in  the  annexed  figm-es. 

0  A  -2==111°  37'  0  A  f  ir=150''  15'  0  A  ^=141°  3' 

0  A  2-1=120  42^  O  A  1=140  20  2  A  2,  front,=100  20 

1  A  1,  front,=115  30  ö  A  1=129  10  -2A-2,   "     =99  40 
0  A  2-^=121  15  0  A  J=90  33  2-*A  |=141  38 

Twins :   composition-face  *-t;   also  O,  aa  in  £  481.      Cloavage:   lateral, 
indietinct.     Also  maesive. 

H.=5-6.  G.=3-057,  Fuchs;  3-06T-3-121,  Prüfer;  3-122,  Smith  & 
Bmsh.  Lustre  vitreons.  Color  azure-blne;  commonly  a  fine  deep  blue 
viewed  along  one  axis,  and  a  pale  greenish-blue  along  another.  Streak 
white,  Subtranslucent — opaque.  Kacture  uneven,  Brittle.  Plane  of 
optica!  axes  clinodiagonal ;  biseetrix  negative  and  inclined  50°  39'  to  a 
normal  to  the  edge  -2  /  -2,  and  70°  to  a  normal  to  2-4 ;  angle  large,  for 
the  red  ray  in  oil  77°  16' ;  Desel. 
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Comp.— 0.  ratio  for  iE,  AI,  P,  fl=l 
Dana,=PIiosphorio  add  46-S,  alumiua  £ 

Aualysea:  1,  Fuchs  (Schweig.  J-,  hl 
(Pog^.,  Ixiy.  2(iO);  B,  I(i,  Smith  &  Bri; 
Isir.  252,  fr.  (Efv.  Ak.  Stocith.,  1854); 


8:B:l;  wlienoe  Sl  & -J- %  fi ;  Or  Sl?4-(Mg,  S'e)^, 
-0,  magnesia  332,  water  6-0=100. 
.  3J3)  i  2,  R.  Braudes  (ib,,  in.  385) ;  3-6,  Eammelsberg 
h  (Am.  J.  Süi.,  II,  ivi.  310) ;  II,  Igelatrüm  (J.  pr.  Oh., 
3,  C,  W".  EiomstrHDd  (priv.  contrib,  Deo,  9,  186T): 


^         äl  S-e       %       Ca 


1    RalelgnbBQ 

41-81 

35-73 

2-64 

9-31      - 



6-06,  Si  2-1=87-68  Fuchs. 

2    Kncfckcl 

43-32 

34-50 

0-80 

J3S6     0 

42 

0-50,  Si  6-5=99-6  Brandes. 

3   trratz     &     3  U 

42-41 

29-58 

10-60 

10-67      1 

12 

6-62=100  Rammelaberg. 

43-84 

33-09 

e-69 

9-00      I 

44 

5-94=100  EammeUberg. 

46-99 

27-62 

6-47 

11-19     2 

12 

6'61  =  I00Eammelaberg. 

f   Er  cviach     ö  =2-02 

40-96 

36-32 

1-64 

12-85     1 

43 

6-82=100  Rammelsberg. 

7 

47-36 

30-05 

1-89 

12-20     1 

6B 

47-73 

27-48 

1-91 

1216     4 

32 

0   North  Carolina 

43-38 

31-22 

8-29 

10-06      - 

5-68,  Si  1-07=99-71)  Smith  4  Br. 

0 

44-16 

32-17 

8-OS 

10-02      - 

6-BO,  8i  1-07  =  100-96  Smith  &  Br. 

I    Wermlacd 

47-52 

32-86 

10-55 

a-68 

't. 

6-30,  An  (r,=99-81  feelström. 

2  "Westana 

43-83 

32-32 

7-sa 

905     0 

84 

5-92,  IkTn  0-ia,  Öu  O-l  =100-36  EL 

Eamme   bei^  foucd  so 

na  Büic^ 

aa  impurity,  ■ 

nhisanal 

raes,  which  is  excluded  in  the  restilta 

Pyr   etc'— In  the  closoi  tubo  wMtena  and  yielda  water 

B.B,  -mth  cobüt  Bolution  the  hlue 

I  reatored.  In  the  forceps  whitena,  cracks  open,  swells  up,  and  vrithout 
f  0  f  IIa  to  pieces,  coloring  the  Same  blniah-green.  The  green  color  is  made  more  intenae  by 
mo  ea  ng  the  asaay  with  snlphuric  acid.  "With  the  fluxea  girea  an  iron  glaas;  with  sola  oq 
ha  x>a  an  infuaihle  msaa.     Unacted  lipon  by  acida,  retainir^  perfectly  its  blue  eolor. 

Obs  — Occura  both  massive  and  ciystallized  in  narrow  veina,  ttaTflcaing  clay  slate,  in  ttie 
torrent  b  da  of  ScMadmir^  and  Bädelgraben,  near  Werfen  in  Salzburg,  with  spathic  iron ;  in 
ratz  ear  Torau ;  in  Krieglaoh,  in  Stjria ;  at  Hochthäligrat,  at  the  Oomer  glader,  Rympflsoh- 
w    t  Upper  Valais,  in  Switzarland,  H.=al)ont  4j  also  in  veina  or  pooketa  in  quartzite,  in  Horra- 
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jÖlDBrg,  Wennland,  massive  and  granulär,  sometiines  in  8-sided  oPTstala  6  iuohea  long  and  3  inchea 
in  diameter;  in  the  iron  mice  of  WeBtans,  in  Scania,  Swedea,  massive,  of  a  dark  azuce  color] 
alao  at  Tijiico  in  Minaa  Geraes,  BraziL  Aüundant  at  Orowder  s  Mt.,  IJnooln.  Co,,  N.  C. ;  and  in 
ßne  eky-bluB  crystals,  oflen  1 — 1^  inch  long  and  liroad,  on  firavos  Mt,  linooln  Co.,  Ga.,  50  m, 
abovB  AugastB,  witli  eyaoite,  nilile,  pjropliyllite,  etc. 

Tbe  name  Isaulite  is  äerived  from  an  Aj'abio  word,  0^2,  meaning  heaven,  and  alludca  to  tlie 
color  of  tlie  minoral. 

On  cijst.,  Prüfer,  JTat.  AbhandL  Wien,  i.  169;  Dana,  Am.  J.  So!.,  H.  xivii.  38. 

652.  BARRAKDITB.    Barrandit  v.  Zepharimch,  Ber.  Ak.  Wien,  Ivi.  ISS'I. 

In  apheroida]  concretions,  iiidiBtinctly  radiated  fibroue,  with  the  siirfaee 
crystalline  angular ;  concentric  in  structure. 

H.=4'5,  G,^2'576,  Luetre  between  vitreoua  and  greasy.  Color  pale- 
bluish,  reddish,  greenish  or  jellowish-gray.  Sti'eak  yellßwish  to  bluish- 
white.     Translucent  to  opaque. 

Comp.— 0.  ratio  forK,?,S=3  :  5  :  4,  with  H=f  Pe+^  Sl;  whBnceff  Pe+^SyP+i  fi= 
Phospiorio  BCid40-G3,  alumina  13'61,  SBHquio^d  of  iron  26-16,  water  20-00=100.  Analjais;  B. 
Boriclry(Lc.):  «  ...  «  -h. 


12-H 


;G-58 


21-00-100. 


Pyr.,  etc. — Yields  water  with  an  add  reaction.  B.B.  splits  open  and  becomea  darker  in 
coloc ;  moisteaed  with  sulphurio  acid  eolora  the  flame  bluiBh^^een.    Soluble  in  hot  rauriatic  add. 

Obs. — Occnra  at  Cerhovi»^  N.F.W,  of  Przibram,  in  Bohemia,  iu  olefta  in  a  Lowec  Silurian  saod- 
Btone,  with  eacoxene  and  Btilpnoaiderito ;  the  translucent  elobules  J  to  1^  mm.  in  diameter, 
and  having  within  Bome  resemblanoe  to  Opal;  the  opaque  variety  without  lustre;  aometimes 
a  grain  of  limonite  at  cectre,  and  particles  of  tha  aame  as  impurity. 

Alt. — Stated  to  give  origin  by  alteration  to  dufrenite,  simikr  globules  and  fibcoua  cruats  at  the 
loealiiy  having  the  composition  of  the  latter  mineraL 


BB3.  SOORODITE.  Ciipreoua  Arseniate  of  Iron.  Cupro-martial  Atsenate  Boura.,  Phil.  Trans., 
1801,191.  Martial  Arseniataof  Oopper.  Cnivre  arseniate  ferrifSre  fi!,  Tabl,  91,  1809.  Skoro- 
dit  Breidi.,  Hoffm.  Handb.,  iv.  2,  1B2,  181?.  Scorodite  and  Neocteae  Belid.,  ii.  eos,  601,  1832; 
DeBcL,  Ann.  Ch.  Phya,,  in.  i.  403.  Araenikainter,  Bisen-sinter,  Benmam,  Bull.  Soc  Imp.  Nat 
MoBCoa,  L  S54,  1845.  KobaJt-scorodit  lAppnamn,  v.  Homberg,  Zool  Min.  Ter.  ß^;BnBb,,  sL 
112. 

Orthorhombic.  Ih  7=98°  2',  0  A  1-4=132''  20' ;  a  :  J  :  c=l-09n  :  1  : 
l^löll.     Observed  planes  as  in  tbe  annexed  figure,  with  also  I,  2-i,  \,  2-ä. 

*-ä  A  *-ä=12CI°  10'  1  A  1,  bas,,=110''  58' 

aAi-ä=;150   5  ^Ai,pyr.,=134  38,12718 

1  A  1,  pyr.,=114  34  and  103  5  |  A  |,  baa.,=  72  2 

Cleavage  :  *-ä  imperfect,  «'-*  and  *'-*  in  tracea. 

H.=3'5— 4.  G,=3'l— 3-3.  Lustre  vitreous—eubadaman- 
tine  and  aubreainons.  Color  pale  leek-green  or  liyer-brown, 
Streak  white.  Subtranaparent  ~  ti-anslucent.  Fraeture 
uneven. 

Comp. — Fe  3.3+4  fl=Araenic  add  49*8,  aesquioijd  of  iron  3i-T,  water  15-5=:100.  AnalyBes: 
1,  Beraelivia  (Ak.  H.  Stoekh.,  850,  1624,  Jahreab.,  v.  205);  2,  Bouaaingault  (Ann.  Ch.  Phya,,  xlL 
831;) ;  3-e,  Damour  (Ann,  Oh.  Phys.,  III,  s.  412) ; 
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1.  Braal,  Seodese 

3.  Popayaa 

8.  Vauliy,  gm.  cryst. 

4.  Comwall,  Uue  cryst. 

5.  Saxony,  ihdsh 

6.  Erazil,  NeocUsä 


50-78        34-86 


0-61,  Öu  ii-.=101'8B  Eerzeliua. 

,  tb  0-4=101-2  BonaaiEgault 

=98-48  Damour.    G.=3-ll. 

=99*48  Damour, 

■—— =100-74  Damour. 

=98-86  Damour.     G.  =  3-18. 


100. 

Pyr.,  etc. — In  the  closed  tube  yielda  neutrsl  water  and  tums  yeUow.  B.B.  fuses  easily,  color- 
iug  the  flame  Wue.  B.B.  on  cliarcoal  givee  araenlcal  fiimes,  and  with  soda  a  bladk  magnetic 
Booria.    With.  the  fluxes  leacta  for  iron.    Soluble  in  muriatic  add, 

Obs. — Foimd  of  brown  color  in  the  graüitic  mountains  of  Sehwarzenterg  in  Saxony,  associated 
witli  srsenopjrite ;  at  loling,  near  Huttonbei^  in.  Oarinthia,  mith  laucopyrita;  at  Chanteloube, 
near  Dmoges ;  at  Nertsohinsk,  Siberia,  in  fiae  cryatala  ;  alao  aa  au  amorpbous  crust  or  iroordnl^ 
on  berjl,  topaz,  snd  quartz;  leek-^reen,  iu  the  Corniah  minea,  eoating  cavitiea  of  ferruginona 
quarta ;  at  the  Minas  Goraes,  in  Braal ;  in  Popajan ;  at  the  gold  minea  of  Victoria  in  Äustralia,  in 
quartz  -with  eraenopyrite  and  gold. 

Oecurs  in  minute  erystala  and  dniaea  of  leek-green  and  greemsh-white  ooiota,  near  BdonviUe, 
S.  Y.,  with  arsienopyrite,  iron-alnter,  etc.,  in  white  limeamne;  in  Cabarraa  Co.,  N.  O.,  on  G. 
Luderick's  farm,  in  aggregatlocs  of  grceniah-white,  browniah-  and  leek^reen  orystals  ;  eoating 
cavitiea  of  quartz  and  Ömomlfl  with  oopper  ores  and  pyrite. 

The  oobalt^oorodite  of  Lippmann  (L  c.)  ooeura  in  bluisb  cryatala  with  quartz  aad  hypocUiBite, 
at  Schueeherg ;  it  lias  not  been  analyzed. 

Named  from  atipai^n,  garlii^  alludiiig  to  the  odor  before  the  blowpipe. 

Alt, — Scorodite  ocours  allered  1o  Jimoniie. 


BB4.  WAVBIXITS.  Wavellite  Babbingtoa,  Davy's  Mem.  in  Phil  Tr.,  182,  1805,  Hydrai^il- 
lite  Basy,  ib.,  155,  162.  Devonite  Thomson.  StraMiger  Hydrai^;iUit  (=coluuiuar  yar.  of  Dias- 
pore) Smism.,  Handb.,  443,  1813.  Laeionit  J^ucfe,  Schw.  J.,  sviii.  288,  1816,  sxiv.  121.  Strie- 
psan  Breüh.,  Schw.  J-,  liii.  379,  1831.  Thonerdephosphat  Germ.  Alunüne  phoaphatäe  M". 
Subphosphate  of  AJumine. 

Orthorhombic.     /A  I=im° _  25',  0  A  l-ä=143*'  23' ;_  «  :  5  :  c=0-7431  : 
1  :  149i3.   Obaerved  planes  aa  in  tlie  annexed  figure,  wifch 
,     ,    „  ,  .  3-  ö      '  4fia 

also  1,  3-ä,  and  ^-f. 

1  A  J=:129°  47' 
lAl,inae.,=U6  28 
1  A  1,  brach., =110  20 
1  A  1,  bas.,=79  34 


3-ä  A  2-a,  mac.,=117°  23' 
2-äA2-ä,  brach.,  =  118  33 
2-ä  A  2-2,  bas.,=93  7 
U  A  a-|=123  57 


Cleavage:  Jrather  perfect;  also  brachydiagonal.    Usually 
in  hemiBpherieal  or  globular  concretions,  having  a  radiated 

H.=3-25— 4.    G.=2-33T,Baa-nstapIe,  Haidinger;  3-316, 
Irieh  variety,  Eichardeon.     Lustre  vitreous,  inchning  to  pearly  and  resiii- 
ous.     Color  -white,  passing  into  yellow,  green,  gi'ay,  brown,  and  blacb. 
Streab  white.     Translucent.     Index  of  refraction  1-52. 

Comp.™0.  ratio  for  Äl,  ?,  Ä=9  :  10  :  12;  whenoe  5l'^  +  12S,  or  perhaps  älP+^Xlll»-(- 
6S=Phosphoricacid34-4,  alumina  87-3,  water  28-8=100;  or  the  same  with  4iE=Phoaphorie 
seid  35-1,  alumina  381,  waler  20'8=:1OO. 

Änalyses:  1,  2,  Pucha  (Schw.  J.,  xriv.  121);  3,  Berzelius  {Schw.  J.,  xsvii.  63);  4-7,  Erdmann 
(Schw.  J.,  Isis.  154);  8,  Hermann  (J.  pr,  Ch.,  xixüi.  288);  B,  Sonnenachein  (J.  pr.  Ch.,  lüL  344); 
10,  Geuth  (Am.  J.  ScL,  II.  xiiü,  423): 
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4  Striegjs,  Mm 

green,  yellow 
broivn 


~.=100-82  Fuchs, 

— =100  Fuchs. 

■06,  Ca  0-50=9 

i)-.=B9'ü6ErdoiBiic. 

(r.=e9'46  Ecdmann. 
24-01      *r.,  3i  1-30=:99-3l  Erdmann. 
24-00       fr.,  Si  6-65=l{>0  Erdmann. 
36-34    1-69=98'91  Hermann. 
28-82      (r.,  Ca  0-86,  9l  3-70^98  80  Sonn. 
Bmonite  0-22=99-86  Genth. 


27-10 


Bter  Co.,  Pa.  84-68     36-61     28-29 

^  "Wltb  peroxjd  of  maug&neBfl. 

Hermann  obtained  muoh.  leaa  fluorine  thau  Beraelias,  and  gives  a  different  formula,  But  Ber- 
zeliue  remarka  that  this  ingiedient  raay  easil?  fall  shari. 

T!i8  eement  of  a  conglomerate  near  Loughliül,  Co.  of  Limericb,  Ireland,  consisting  of  emeralil- 
green,  with  some  white,  erjstals,  approaohes  wavellite  in  oompositioo,  affording  A.  Gages  (J.  G. 
SocDabl,  viii.  J3)  P  30-88,  Äl  3B-lB,Se  1-81,  Si  0-33,  fi  23-56,  Fir.,  Si3-ei,  apatite  1-58,  quarte 
I-00=98-94.  A  wavellite  coataiaiiig  osyd  of  lead  ocoura  at  Roaiäres  in  etalactites,  as  detected 
by  Bertbier. 

Pyr.,  etc. — In  the  closed  hibe  giTea  o£f  much  water,  the  last  portions  of  which  react  add  and 
oolor  Braaü-wood  paper  yellow  (fluoiine),  and  also  et«li  the  tube.  B.B,  In  the  forceps  swella  up 
and  splits  frequently  into  flne  aoicular  partioles,  which  are  infusibla,  but  oolor  tie  flamo  pale  green ; 
moiatoned  with  aulphuric  aeid  the  green  becomea  more  intenao.  Gives  a  blue  with  cobalt  Solu- 
tion. Sorae  varieties  react  for  iron  and  manganeae  with  the  fluses.  Heated  with  aulphuric  add 
givea  off  fumea  of  Iluohjdrio  aeid,  whieh  etoh  glass.  Soluble  in  muriatic  acid,  and  also  in  cauatic 
potash. 

Obs. — WBT©llitB  was  first  discovered  in  atender  clay  slate  near  Barcstaple,  in  Devonshire,  by 
Dr.  Wavel.  It  bas  since  been  fonnd  at  Cloumel  and  Cork,  Ireland;  in  the  Shaint  Islea  of  8cot- 
land ;  at  Zbirow  in  Bohemia ;  Z^'eeov  iu  Bohemia ;  at  Frankeaberg  and  Langenatriegis,  SasoDj ; 
Diensberg  near  Giessen,  Hesse  Darmatadt;  on  bpown  iron  ore  in  Öie  Jura  limeatone  at  Amberg 
in  Bavaria  (the  lasümäe  of  Fuchs);  in  a  mauganeae  mme  at  Weinbaeh  near  Wedburg  m.  Nassau 
(Genth) ;  at  TiUa  lUca,  Minaa  Geraea,  BraräL 

In  the  United  States  reported  m  found  near  S^on's  River,  Bellows  Falls,  N.  H. ;  also  at  the 
Blato  qnarriea  of  York  Co.,  Fa.,  near  the  Snsnuehamia ;  at  Washington  mme,  Davidson  Co.,  K  0., 
with  aotinoiite,  pyrils,  and  native  silver ;  at  Steamboat,  ehester  Co.,  Pa.,  in  a  bed  of  limonite, 
abundant  in  atalactitic  forms,  part  looking  like  gibbsite,  part  drusy  with  rhombic  erjstals,  and 
often  coated  wiüi  a  pearly  soaly  mineral  yet  undetermined. 

Named  aiter  Dr.  WhvcI,  the  discoverer.  The  spedes  was  oonaidered  a  variety  of  diaspora  by 
D'Aubuiaaon,  Bournon,  Hausmann,  and  aome  other  enrly  mineralogists,  and  placod  neit  to  dias- 
pore  by  Wercer  in  1817;  while  Jameson  arranfted  it  in  1816  among  the  zeolites. 

Caloulatiug  from  the  angle  /A  j=12b°  £o ,  the  prism  i-i  has  the  angle,  over  i-i,=90°  34',  very 
near  the  angle  /A  7of  lazulite. 

5S4A.  Käpnicite  Eewng.,  Ueb,  1S55,  and  I'<56-67,  Prohably  wavelKte.  Occurs  in  flbroua 
radiated  rounded  eoncretiona,  the  flbres  rhombio  prisnis  pjramidally  termmated,  with  vitrooua 
lustrei  II.-3-5-4;  G.-2-356  (Stjdelsr)  Stideler  obtained (Ann.  Ch.  Pharm.,  dx.  305)  P  35-49, 
äl  39-69,  with  water  24-02  (&om  the  loss)— 100  and  remarks  ou  ihe  close  approximation  to 
wavellito.     From  Kapnik  üi  Hungary 

B64B.  PLiNBHlTE.  TTnder  tlus  name  Hermann  haa  desoribed  (BulL  Soc  Nat.  Moac,  niy.  240, 
18S2)  a  mineral  from  the  copper  mines  of  Gnmeschefsk,  in  thte  Ural  It  ocours  in  thin,  3ub- 
cijatalline,  botryoidal  layers  in  the  cavities  of  a  quarta  rock.  H-^ö;  G.=2-66,  Oolor  on  fresh 
surface  verdigris-green,  passing  to  oHre-greeu  on  exposure  to  the  sii,  Lastra  dull.  Tranalueent 
on  the  edges.     Änalysis  afforded ; 


Pss- 


Ä187-4B        Ctl3'72        Fe  3-52        0  20-93=99 


From  which  Hermann  deduces  the  formula  {Sl'f  ^+9  S)  +  |{Öu,  £'e)ß.  He  regards  the  hydrated 
Oxyds  of  iron  and  Copper  as  unessential,  and  as  ooonrring  in  many  other  aluminoua  phosphatea, 
BS  tnrquois,  peganite,  and  fischerite. 

B.B.  in  tnbe  decrepitates,  yielding  mueh  neutral  water.  Easily  aoluble  in  boras,  giving  copper 
reaetion.  Only  alightly  attacked  by  acids,  but  easQy  decomposed  by  boiling  wilb  oaustic  soda, 
Named  alter  Planer,  direotor  of  the  mines.     Poasibly  impure  wavellite. 
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6BE.  TROLLEITB.    TroEeit  Q.  TK  BliymskwiiA,  Priy.  coatcib.,  dated  Deo.  0,  1867. 

Compact,  with  indistinct  eleavage. 

H.  alittle  below  6.     G.=3'10.     Lnstre  more  or  less  vitreoiis.     Color 
pale  greeji.    Fracture  evea,  to  conehoidal. 


Sl  ¥>e  Oa  Ä 

(J)  iö'ia  43-26  2-15  0-97  6-23  =  99-93. 

Pyr.|  eto. — B.B.  Same  as  for  berlinite.     Scareely  attaoked  by  acids. 

Obs. — Cotiatitutes  emsll  dofoicheil  masses  and.  voius  in  otlier  phosphates,  at  ths  iroii  rnice  of 
Westana,  in  Scsnia,  Sweden. 
Sfamed  afler  the  chemist  H.  ö.  TroUe  Wachtmeister. 

656.  PIiUMBOQUlVIMITB,  Florab  rcmge  an.  atalactitea — taniKit  ea  globuleB,  ifeZi!le,Deiiieste 
lettres  Min.,  ii  399,  1179 ;  Crist,  ÜL  S99,  1783.  gel  aeide-phoaphorique-martial  G.  de  Lau- 
moni,  J.  de  Plija.,  xxviiL  BS6,  IläS.  Plomb-gomme  de  Lamnonl.  AlnminiatB  de  Plomb  aveo  eau 
de  combinaiBOu  Ben.,  in  iiis  Nout.  Min.,  288,  1819.  Bleigiimnii,  Blei-alnminat,  etc.,  Bet^.,  Schw. 
J.,  SKvlL  85,  1819  (tri  fr.  Nouv.  Min).  Fative  Alumiuiate  of  Lead  Smithson,  Ann.  Phil.,  xiv. 
Sl,  1819  {äüag  Berz.,  and  also  a  letter  by  de  Lanmont,  in  wMch.  B.  Teanant  (who  died  in 
1815)  is  Said  to  Jiave  flrst  aoaljzed  plom^k^omaie  and  made  it  a  combinaWon  of  oiyd  of  leacl, 
alumina,  and  water).  Plomb  bydro-alumineui  il,  Tr.,  iü.  41 0,  1822.  Guramiapath  Breilh.,  Obar., 
56,  1832.  Ploo^omma  Beud.,  Tr.,  iL  1832.  Plumbo-gummite  SAep.,  Mio.,  ü.  113,  1836. 
Plumbo-resinife  Bcma,  Min.,  380,  1837.  GumraiMeispath,  Bleüiydroaluminat,  Germ.  Hitcb- 
cockite  Shep.,  Eep.  Oanton  Mine,  Ga.,  1856,  Min.,  40i,  1857. 

Eeniform,  glotular,  totryoidal,  witli  BOmetimes  a  concentric  stmcture  ; 
in  thin  crasts ;  compact  massive, 

H.=:4-5.     G.=4-6-4 ;  6421,  Breith. ;  4-88,  fr.  Nuisaiöre,  Dufrenoy ; 
4'014,  hitcheocWte,   Genth.     Lustre  resinons  or  gum-Hke.      Color  yel- 
lowish-gray,   reddish-brown,   greenish ;    also  yellowish-white ;   eometimea 
grayieh-white,  bluish.     Streak  uncolored.     Ti'anBlucent ;  silbtransparent.  ■ 
Fragile. 


?       S     äl     tb      a     Pe    Ca     Si 

Huelpoet      0-20  37'00  40'14  18-80      l-BO"      O'60=S8-B4  B 

NnisaiBre       34'28  37-51  16-13    2-11,  Pb=P  7-l9=Sl-77  DufWnoy. 

Huelgoet         8-06  0'30  34-32  35-10  18-70  0-20  0-80    ,  Pb  O  2-2I  =  99-75  Datoour. 

"  12-06  0-35   11-05  63-16     6-13 "      8-ä4=99'92  Damonr. 

"  15-18  0-40     3-88  70-85     1-24   — "      9-18=99-73  Damour. 

mtdimckitä  18-74   35-54  29-04  30-86  0  90  i-44   ,  C  1-93,  Cl  0-04,  insoL  0-48=99-02  G. 

'"WlthBomcMn'o'. 

Beraeliua  made  the  mineral  a  hydrouB  aluminate  of  laad,  PbSl'+Sfi.  Damcoir  conolnded 
fl-om  bia  rcaulta  that  in  BeraeKus'8  inveatigatioa  tbe  phoBpliöric  acid  was  predpitated  with  the 
alumina  and  ojjd  of  lead,  and  bo  loat  sight  of.  He  obaerveH  that  bis  own  analjSM,  though  bo» 
iritlely  different,  agree  in  affording  1  :  1  for  the  0.  ratio  of  wacer  and  alumina,  and  regards  the 
alunima  as  preaent  in  the  State  of  a  hydrate.  He  mntea  for  Üie  formulaof  anal.  3,  tb^P+ßSl: 
S'.     Dufrönoy  inclines  to  adopt  Damour'a  view  (Min.,  iii.  294,  1856). 

In  Genth'a  anaiysis  of  hitchcockile,  the  0.  ratio  for  the  water  and  aluioina  la  3 :  2  ;  for  the  whola 
tb,äl,  P,  fi,  2-1  :  12-3  :  10-5  :  18-5,  which  correapondB  to2SlP  +  I'b'P+4*l"a'+10fi. 

An  earthy  miner^  ftom  Eosiäres  afforded  Berthier  (Ann.  d.  M.,  III.  six.  6e9),P(jTith  (r.  of  Aa). 
25-6,  3il  33-0,  Fb  10-0,  Cu  8'ü,  3  and  organic  niaüers  38-0=99*5. 
87 
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Pyr.,  etc. — In  the  cloBsd  tuVie  deerepitatea  and  yields  watflr.  B,B.  in  the  forceps  swella  np 
Life  a  zBolite,  coiors  the  flome  aaare-blue,  bat  ia  imperfBctly  ftised.  Oncharooal  ^ves  in  additlon 
B  faint  white  coatiog  of  chlorid  of  lead  (Plattner).  "Witli  aoda  givea  metBliio  lesd.  With  ooball 
Solution  givea  a  blue  eolor.    With  the  Bodium  lest  yields  a  phoaphid.    SoluWe  in  nitrio  aoid. 

Obs. — Occura  in  claj  alete  at  Hne^;oet  in  Brittan;,  aSBOciated  with  galeoite,  blende,  pyrite, 
and  pyromorphlte ;  also  in  alead  mine  at  I7niaai£re,nearBeaajeii;  atBougnten  ßill,  GumberWd; 
st  Mine  La  Motte,  Miesonii ;  at  Canton  mine,  Ga-,  willi  galenite,  eic.  (hil/:liaKMe). 

Uanied  from  the  Latin  plmnfmm,  lead,  and  gnmmi,  ffum.  ITio  identily  of  da  Lisle'a  mineral 
(which  was  oarnelian-lilte  in  color)  with  ploratgomine,  though  queationed  by  de  Laumont  in  his 
early  paper,  ia  admilted  in  his  letter  dted  in  Ana.  PhiL,  xiv.  31,  1819. 

The  mineral  looia  usually  like  dropa  or  coalänga  of  gura,  also  at  times  somewliat  llke  chaicedony 
or  allopbanc.  It  dififers  from  globnlar  pyromorpMte  or  blende  in  not  being  flbrona  wiiliin.  The 
MchoKkile  oooura  in  botryoiiSl  orusts  and  thin  eoatir^,  white,  bluisb,  yellowiah,  or  greoniah, 
ahophane-like,  aometimes  coneentric  in  ßtruoture;  Shepard  givea  H.=2'75— 8,  and  sajs  tbat  it 
loses  29  p.  c.  on  ignition. 

551.  OAMIOFEBRITE.    Calcoferrit  J.  R.  Blmn,  Jahrb.  Min.  1858,  381. 

MoDoclinic  ?  Foliated  maaaive.  OlesTage  ;  very  perfect,  or  foliated,  in  one  directlon ;  Iraoea  in 
snother  at  r^bt  anglea  to  the  perfect  one ;  also  in  another  oblique  to  the  samo.    In  nodules. 

H.=2-6.  Q.=2-a23— 2'529,  HeiBsig.  Lustre  of  eleavage-face  pearly.  Oolor  Hulphur-yellow, 
greemsh-yellow  to  siskin-green,  yellowiah,  white.  Streak  sulphiir-yeUow.  Thin  laminai  üsnalu- 
cent.    BritÜe. 

Analyeia  by  Keissig  (L  c),  ^viog  nearly  4P,SB,eß,10fi;  2Ä=P+2SP4-SB:'+16B:: 

?34'01    Pe24'84    Sl2'90    Jllg  2-65    Öa  14-81    fl  20-B6=99-2t. 

B.B.  fuses  easily  to  a  Bhining  black  magnetic  globule.    Easily  deoomposed  by  muriaüe  add. 
In  nodules  in  a  bed  of  clay  at  Battenberg  iu  Bhenish  Bavaria.    The  ezterioc  of  the  nodules  is 
yellowish-  or  reddiah-brown  impure  calciorerrite. 

668.  PHARM AOOSIDURTTS.  ?5'er  min^alis^  par  l'aoide  arsecique  ^mst,  Ann.  Qheta., 
i.  195,  1790  ;  Araonicated  Iron  Ore  Eirmaa,  ii.  189,  1196.  Olivenerz,  Äraenikaaurea  Eisen  in 
Würfelo  kryst.  (fr.  Carharrack)  XJtH»-.,  Schrift.  Gea.  nat.  Pr.  Borl.,  1,  161,  1786,  Beitr.,  iü.  194, 
1803  i  Würfelera,  var  of  Olivenerz,  Leta,  ii.  18,  151,  1794.  Würfelera  Kardea,  Tab.,  06,  1808. 
Cube  Ore.  Pharmakoaidarit  Sa/mm^  Handb.,  lOGÖ,  1813. 
Isometrie ;   tetrahedral.     Observed  planes :  0,  1,  3,  T;   f.  1,  29,  etc. 

■Crystals  modified  cubes  and  tetrahedrons.     Oleavage :  enbie ;  imperfeet. 

0  sometimes  striatcd  parallel  to  its  edge  of  intersectiou  with  plane  1  (f.  29); 

planes  often  eurved,     Karely  granulär. 

H.=2'5.     G.=2'9— 3.     Lustre  adamantine  to  greasy,  not  very  dliitinet. 

Color  olive-green,  paesing  into  yellowiah-brown,  bordenug  sometimes  upon 

Jiyaeinth-red  and  blackisb-brown ;  also  paasing  into  graae-green,  emerald- 

green,  and  honey-yeUow.     Streak  green — brown,  yellow,  pale.     Snbtrans- 

parent — subtranslucent.     Rather  seetilo.     Pyroelectric. 

Oomp^O.  ratio  forB,  Sa,  S=4  :5:  5;  whanco  3  5'el9  +  Petl:'-l-12fi,  with  one-eleventh 
of  the  Äareplacedbj'P=Araemc  awd  S9'8,  phosphoric  aoid  ä'ö,  sesquioxjd  of  iron  40*6,  water 
1T'1=100.    Aualyaia:  Berzeliua  (Ak.  H,  Stockh.,  354,  1824) : 

Xs  ^  Pe  Cu  B 

40-20        2-63        3S-2Ö        0'65         18-61,  gangue  l-18  =  :02-95. 

Pyr.,  etc. — Same  aa  for  aeorodite. 

Obs. — Eormerly  obtained  at  Ihe  minea  of  Wheal  Gorland,  Wheal  Unily,  and  Carharrack,  in 
tOomwall,  coating  oavities  in  quartz,  with  ores  of  copper ;  now  found  In  quartz  at  Burdle  öill  in 
Cumberland,  in  amall  brilllant  crystals ;  in  miaute  tetrahedral  orystalB  at  Wheal  Jane ;  also  in 
Australia  j  at  St.  Leonard  in  Frauoe ;  and  at  Sehneebei^  and  Schwarzenbarg  in  Saiony. 

Famcd  frora  ^ipiimim;  poisoa  (in  aUuaion  to  the  araonic  preaent),  and  oWi^of,  irm.  Würfäera^ 
lof  the  Glermans,  meana  cuh^ore. 
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Alt.— .Has  beon  obaerved  altered  to  psüomelane,  limonite  (Pb'E^),  red  iroii  ore  (Se). 

559.  CnmOUTE.    EjtroHtli  C.  W.  Shmtmnd,  Priv.  coatrib.,  dated  Deo.  9,  ISCI. 

Compact,  -without  a  traee  of  cleavage. 
H.=5— 6.     G.=3-08.     Color  pale  yellow. 

Oomp^O.  ratio  for  B,  K,  P,  fi=a  :  2  :  5  ;  1.  FormuH  Äl'^  +  äCa'^  +  SÖ,  BlomBtraiid,= 
Plioäpiioric  seid  ^l-t,  alumina  20'1,  lime  32-9,  water  6-3=100.    Analyais  ;  Blomstrand  (1.  e.) : 

i»  Äl  te         Ma  th         Mg  Ca  S 

(5)41-1'J        20-54        0-91        a-24        0-U        0-21        29-37        6-06=99-61, 

after  removal  of  4'60  not  dissolTed  in  tlie  acid  Solution,  of  wbicii  S-ll  was  siliea- 
Pyr^  etor—B.B.  fUfles  verj  easilytoa  white  enameL   Withsodaamanganeaereaction,   Decom- 

posed  on  digesHon  in  fioe  powder  in  muriatio  aoiii. 

Obs. — Oomira  st  the  iron  mina  of  Westana,  in  Bconiai  Sweden. 
Named  from  «i/i/iit,  pale  ydlow. 

560.  CHILDRBNITE.    Levy,  Brande's  J-,  S7L  274, 1833. 

Orthorhomtie.  7a  7=111°  5i',  0  A  14=136°  26' ;  ö  :  J  :  c=0-9513  : 
1  :  1'4798.  Obserred  plaiiea  as  in  the  annexed  figuree,  with  also  |-f- 
0  A  2-1=127°  53',  0  A  1=131°  4',  0  A  f=142°  35',  0  A  i4=dO°,  1  A  1, 
mac,  130°  4',  brach.,  or  over  2-J,  102°  41',  bas.,  97°  52',  3-i  A  2-»,  ov.  Ö,= 
75°  46',  B.  &  M.  Plane  0  sometimea  -wanting,  and  the  form  a  double  six- 
Bided  pyramid,  made  up  of  the  planee  1,  34,  with  i-i  emall,  Cleavage ;  i-i, 
jmperfect. 


H.=4-5— 5.  G-.=318— 3-24 ;  3-184,  Kenngott.  Lustre  vitreous, 
iiiclining  to  resiiioue.  Color  yeUowish-white  and  pale  yellowish-brown, 
also  brownish-black.     Streak   white,  yellowish.     Translueent.     Practure 


who  writes  the  formula  2ß' P-f-ÄPP-i-16S=Phoaphorio  aoid  28-9,  alumina  14-0,  protoxyd  of 
iron  28-3,  protosyd  of  manganeee  9-5,  water  18-3  =  100.  Perliaps  {f  RV?  Sl)'P"+lö  H.  Bat 
a  new  analysis  ia  needed.    Analysis  :  Rammelsberg  (Pog^.,  Isxsv.  436) : 

f  28-92    äl  14'44    fe  30-68    Ün  9-07     Mg  0'14    it  ie-98=100'33  Ramm, 

Pyr,  etc. — In  the  cloaed  tube  gires  ofF  neutral  watet.  B.B.  swella  up  into  ramifleations,  and 
fuses  op  the  edges  to  a  blaclt  mass,  coloring  the  flame  pale  green.  Heated  on  ohatcoal  turns 
black  and  beooraes  magnetic  With  soda  ^ves  a  roaction  for  manganeae.  With  borax  and  aalt 
of  phoaphonis  reacta  for  iron  and  manganeae.     Soluble  in  muriatie  add. 

Obs. — Occiirs  in  eryatala  and  crjstjÄine  coata,  on  apathie  iron,  pyrite,  or  quarte,  and  aometimea 
with  apatite,  near  TaTJstoek,  and  at  the  Geoi^  and  Charlotte  mine,  and  alao  at  Wheal  Crebor,  in 
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Devonaliire ;  on  slate  at  Crinnia  rnine  in  Gornwall.  Cryatala  1  in,  long  have  been  obsetyed,  They 
look  a  Ettie  Kke  aidarite,  hat  are  more  lustroua  and  of  greater  hardaeaa. 

In  U.  Statea,  at  Hebron,  Me.,  jn  micute  hair-brown  prlamatic  cryataJa,  with  amblygoaite  (f.  iB5, 
by  Cooks,  and  an  ootahedral  fonn,  Am.  J.  Sd.,  II.  isivi,  258). 

If  the  dorne  2-1  be  made  tlie  fundamental  vertical  priam,  tien  /A  7=104°  14',  14  A  1-i,  top,=: 
Ta",  1-i  A  1-!,  rb.,=8T°  14';  the  oleaTage  macrodiagonal ;  o  :ö  ;  i;=l'3514  ;  1  : 1-23B3. 

Named  aftier  Mc.  Cbildren. 

eei.  ATTAOOLITB.     Atfakoüth  0.  W.  Blomslrand,  Priy.  contrib.,  dated  Dec.  9,  18S7. 


Comp.— 0.  ratio  for  E,  H,  P,  S,  after  aeparating  8-60  Si  aa  free  Biliea=6  ;  15  :  20  :  6.  The 
UTicertaüity  as  to  wliether  üie  süiea  is  free  or  oombined  reuders  Sie  composition  and  formula 
doubtful.    Änaljsis ;  0,  "W.  Biomatrand  (1.  c.) ; 

f  äl  Po  Stn         Hg  Öa  Sa  S 

(I)  3608        29-76        3-98        8'Oa        0-33        13-19        0'46        e-90=98-63. 

Ftb,,  etc. — B.B.  fases  easily,  and,  wh( 
glasH.    Witlx  ßt>da  a  atrong  manganese  ri 

Obs. — Fram  the  iron  mine  of  Westanaj  m  öoania,  oweaen. 
Named  from  änmiis,  salmon,  alluämg  to  the  eolor. 

562.  AtrOXIIiITE.    Augelith  G.  W.  Bloimlraad,  PriT.  contrib.,  dated  Deo,  9,  18G7, 

Massive.  Oleavage;  distinct  in  three  directione,  and  generally  easily 
obtained. 

G.=2"77.  Lustre  of  cleavage  surface  strongly  pearly.  Colorless,  but 
generally  pale  red. 

Comp. — '&P  &+3 S=PIiospliorio  seid  353,  alumina  51'8,  water  13'4— 100.  Analyaia :  C. 
"W.  Blomstrand  {1.  e.) : 

P  Sl  S'e  Hn  Ca  S 

(J)  35-61  48-80  0-:5  O'Sl  109  13-04=99'e0. 

The  mineral  ia  often  intimalely  mise  1  with  Sil  cfl  and  not  easily  separated  from  it. 
P3rr.,  eto. — Tieida  mnoh  wate    n  the  gla  8  tube.    B.B,  infnsible.     Searcely  affected  by  aeida. 
Obs.— Ooonra  imbedded  in  other  phoaph  tes  at  the  iron  mme  of  Westana,  in  Soania,  Swedeii. 
Named  from  aiyn,  lashe. 

563.  TURQUOJS.  ?  Callais,  ?  Callama  FIm  xssviL  66,  33.  Finiaegi  Pars.  Turquss,  Tur- 
quoia  pt.,  of  the  I6Üi  centnry  n  i  late  (Tu  ques,  Paljyan's  Ohroniole).  Türkia  pt.  fferm.,  Tur- 
cheBa/toi,  Turquoiss  i*.  Turqu  eaJBT  er,Yoy.  enTurqnie,  enPeraie,  eto.,Pari3,  1678. 
Turchina -Bocconi,  Museo  di  Fisioa,  etc.,  278,  IS97.  Orientalischer  Türkis  Demel/rim  Agaphi. 
K  Nord.  Beytr^  v.  261,  Folios,  ib.,  266.  Turquoia  Orientale,  Calaile,  Agaphite,  Johnite,  ö. 
I^cJier,  Mem.  Soc  Imp.  N.  Mosoou,  i.  3806;  also  hia  Onomasticon  Min.  Mua.  Imp.  Moscou, 
1811,  andEaaai  snr  la  Turquoise,  Moscou,  1816,  of  which  Abatr.  in  Ann.  Phil.,  liT.  408,  1819; 
John,  Mem.  Soc.  Imp.  N.  Moacou,  J.  1806,  Schw.  J.,  üi.  93,  1807  (with  analyaea  «nd  aaaertion 
that  it  is  no  Odontolite).  Hjdrar^te  pt.  ffanam.,  Handb.,  444,  1813.  Turquoise  de  vieille 
roobe  (in  distincläon  from  Odontolite,  ov  T.  de  nonvelle  röche,  called  also  Ocddental  Tnrquois), 
KaDait,  Kalait,  Germ. 


Eeniform,  atalactitic  or  iiicmsting.  ^ 

H.=6.  G.=2'6~2"83;  2-621,  Hermann.  Lustre  somewliat  waxy, 
feeble.  Color  sky-blue,  blnisb-green  to  apple-green.  Streak  white  or  green- 
ifih.    Feebly  subtranslaeent — opaque.     Fractnre  anaall  conchoidal. 
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Comp.— 0.  ratio  fr.  anal.  I  and  3,  focÄl,?',  fl=6  ;  6  :  5 ;  wlienceäP^+S  fl=PiioBptioricai!id 
32-6,  alumina  46-9,  ■water20-5=:100.  Analyaes:  1,  John  (Ajin.  d.  M.,  II.  iii,  231);  2,  Zellner  (Isia, 
1834,  esl);  8,  Hermann  (J.  pr.  Cli.,  sixiii  282);  i,  Cliuroh (Oh.  Hewa,  x.  290): 


■e  l-80=99-95  Jolm. 

-©  2'8=98'10  Zellner. 

'  MO,5äiiO-DO,Oa'f  3-41=100  H. 

^e  2'ai,MaO-36=100'a3»C.;G.=a-'F5. 

*  After  Bnbtracting  0-74  8i  O' and  049  iygtoaooplo  water. 

The  green  oriental  turquois  afforded  Hermaim  only  Ö'64  p-  c  of  phosphoric  add,  and  ie  evidecOy 
a  mechaDical  miiture,  containing  hnt  httle  turquois.  Specific  gravity  of  ihe  laat  2'621.  John  in 
hia  early  analjsis  did  not  deteot  the  phoaphoric  acid ;  he  ohteined  Sl  73'0|  Cu  4"ß,  Fe  4*0,  fi  (or 
loea)  18=99-5. 

Pyr.,  Bto. — In  the  eloaed  Inbe  decrepitatea,  yielda  water,  and  tnms  brown  or  blaok.  B.B.  in 
the  forceps  becoraes  browu  and  asaumea  a  glaaay  appearance,  bat  does  not  l\iae ;  colora  Üie  flame 
green ;  raoistened  with  icuriatlo  aoLd  the  ccJoc  is  at  first  Mus  (chlorid  of  copper),  With  the  aodi- 
lun  test  giyea  phoaphuretted  hydrogen.  With  borar  and  aalt  of  phosphoms  giyea  beada  in  O.F. 
whieh  are  3^11owiah.^reeii  wMIe  hot  ana  pure  green  on  cooliag.  WitK  salt  of  pliosphoniB  and 
tin  on  eharcoal  givee  an  opaque  red  bead  (oopper).     Soluble  in  muriatio  acid. 

Obs.— Ocoura  in  day  slate,  in  s  mountainous  distriet  in  Peraia,  not  far  from  Fichabour.  Ac- 
oording  to  Agaphi,  tho  only  natnralist  who  haa  viaited  the  locality,  turquois  occura  only  in  Teina, 
which  travecse  the  mountain  in  all  direetions.  Fisülier,  in  1816,  named  the  difierent  Tarietiea 
Calaitfl,  Agaphlte  (or  conchoidal  T.),  and  Johnite  (or  quarlay  T.).  Piecea  of  the  size  of  a  haael- 
nnt  are  conaidereil  Tor j  large.  An  impure  vatioty  ia  found  In  Süeaia,  and  at  Oelsnitz  in  Saxony ; 
near  the  well  of  Hasaiph  between  Suez  and  Sinai,  W.  P.  Blaite  refera  here  »  hard,  yeüowieh- 
to  hluish-green  atone  (whieh  he  identiGes  with  the  c^miahümiü  of  the  Mexkcms)  from  the  monnt^ns 
Los  Cerillaa,20  m.  B.E.  of  Santa  F6;  H.=6;  G.=2'42e-2-651  (Am.  J.  Sei.,  II.  xsv.  22'i).  A 
pale  green  turquoia  occura  in  the  Oolurabaa  diatriot,  Nevada. 

Turquois  receives  a  good  poliah,  and  is  highly  osteemed  as  a  gem.  Tha  Peraian  king  is  Said  to 
relain  for  his  own  nae  all  the  iarger  and  flnaly  tinted  speeimens. 

The  GoUais  of  Pliny  ia  generafly  regarded  aa  turquoia,  and  probably  rightlyso.  But  all  he  aaya 
of  it  is,  "  Callaia  aapphinun  imitatur,  CBndiJior  et  htoroao  mar!  aimilia,"  reaembling  sapphire  (that 
is,  (opja-ioauij)  in  color,  bat  paJer,  and  like  the  sea  toward  the  ahoro ;  indioatüig  a  greenish-blue 
tint  and  degree  of  opacity  correaponding  well  enough  with  mach  tarquojs. 

The  GaUaina  also  of  Plmy  (to  wMeh  ho  devotea  a  long  ehaptec)  is  referred  to  this  apeoiea,  and 
with  even  betler  reaaon.  It  was  a  stone  of  a  pale  green  color,  and  waa  ohtained,  aecordii^  to 
bim,  amid  Inaccessible  rocks  in  the  coantries  that  lie  at  the  back  of  India,  near  Mt.  Caucaaus,  et& 
He  also  atates  that  it  was  remarkable  for  its  aize,  and  was  fijl  of  holes  and  foreign  subalances, 
which  it  is  difEcalt  to  reconcile  with  the  true  turquoia.  But  he  apeaka  in  the  next  sentence  of  a 
kindfrom  C!armania(a  distriet  of  Peraia)  as  of  better  quality  and  dearer,  and  thiamay  have  been 
real  turquois.  He  aays  Üiat  no  stouea  were  more  easily  imitated,  which  ia  very  ttue  of  tnrquoia. 
He  also  remarka  that  llie  heauty  of  the  GaUaina  is  greatly  he^htened  by  a  aetting  of  gold,  the 
eontraat  peeuliarly  befitting  it. 

Plin^alBo  speaks  of  another atone  calied  Callaica  {xxxviL  56)iandsayBof  it:  " OalMcam yoeant 
e  turbuJo  callaino;  ferunt  pluris  ooQJunctls  aempex inyeniri ;  "  it  ia  so  caJled  beoause  it  is  a  turbid 
callaina,  and  they  are  found  togother.  He  also  remarks  that  the  stone  called  "  AiigeMs  (xiiyii.  54) 
mulÜB  non  alia  yidetur  quam  oallaina,"  by  many  ia  thought  to  b©  nothir^  but  callaina.  (See 
fbrther  Cailainitb,  p.  572). 

The  Persian  itmimigdus,  or  emerald,  aUuded  to  by  Pliny  (xssrii.  18 
"withont  transparency,  agreeable  and  uniform  in  color,  satia^ng  tl 

to  penetrate  it^"  may  have  been  turquois ;  yet,  aa  with  moat  of  Phny'a  deacriptions  (owii^  to  mo 
—ixing  different  thinga  of  similar  aspeot),  when  aU  the  other  eharactore  given  aie  wei^hed  tliey 

— oriontal  and  occidental — waa  aa  commonly  used  in  Persia  as 
a  gciu  m  anoiBui.  umes  as  now.  The  name  turquois  is  !Frenoh  in  form,  and  meana  TurMsh,  a 
Twkish  gern,  the  gern  haying  oome  into  Europe  through  Turkey. 

Most  of  the  turquois  (not  artifleial)  naed  in  jewalry  in  former  centurieB,  as  well  as  the  preaent, 
and  that  desoribed  in  the  aarty  worka  on  minerala,  waa  buas-fwgmiU  (called  alao  odimMite,  üom 
iiovi,  tnoOi),  which  is  foaail-hone,  or  tooth,  colored  by  a  phosphate  of  iron.  Ita  organic  origin 
beoomea  manifest  ander  a  microscope.  Moreoyer,  true  turquois,  when  deoomposed  by  muriatio 
Bcid,  giyea  a  flne  blue  oolcr  witli  ammonia,  which  is  not  true  of  the  odontolite. 
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504.  PEaANlTE.    Pegaait  Breüli.,  Schw.  J.,  Is.  30B,  1830. 

Orthorhombic.  In  rhombic  priema,  with  the  acute  lateral  edge  truncated ; 
angle  of  the  priem  about  137  and  53°.  Cleavage :  basal,  and  brachydi- 
agonal,  imperfect. 

H.::=3— 3-5.  Gr. =2'4:92— 2-501.  Lustre  greasy  tOTiti'eous.  Color  deep 
green,  greenish-gray,  greenish-white.     Streak  white. 

Oomp. — S:l'P+6S,Herinanti,=PhosplioricaoidBl*l,  alumioa45-a,  water  2S-'!  =  !00.  Anslysis 
bj-  HeimanE  (J.  pr.  Ch.,  zxKiü.  287): 

^  30-49        äl 44-49        fi  2ä-8ä        öo,  3Pe,  gangue  2-20=100  Honnsmi. 

Pyr.,  eto. — In  the  cloeed  tube  yieldB  water,  »iid  aaeumes  a  violet  or  roae  color,  B.B.  crscka 
open,  beoomes  violet,  but  doea  not  fiiae.  Givea  bnt  a  faint  copper  reaetion,  but  in.  Otter  respeota 
lüte  turquoia.     The  powdered  mineral  gives  a  fine  blue  with  cobalt  soinöon. 

Obs. — OcGurB  in  crustB,  coj.i8i3tiiig  of  scaall  prismatio  oryatals,  at  Striegia,  near  Freiberg, 
Saiony. 

Erdmann  analyzed  a  Strichs  minerBl  {Striegisan  of  Breithaupt)  -wiHi  a  vory  difforent  roault,  aa 
aeon  ft-oni  tbe  analjses  ander  Wavellith,  to  w)iich  apeeies  the  speeimens  evidectiy  pertain. 
Pcgaiiüe  tas  tili  reoentij  been  p!aced  under  waTellite. 

Named  iVoni  ir-iyncüt,  an  Iterb,  in  allusion  to  the  color. 

565.  FlSCtiERTT^.     SchlsckmxivsM,  Eermmm,  J.  pr.  Ch.,  ssiiü.  28S,  1844. 

Orthorhonibic,  Kokscharof.  Ja  7=118°  32';  a-.l:  c=x  :  1  :  1-189. 
Ja  i-i,  beveliing  piaiie,=160°  48',  i-l  A  *-ä=99°  52^'  and  80°  1^',  i-^  A'U 
=  139°  56'.     Mostly  in  small  six-sided  prisms.     Also  crystalline,  massive. 

H.=5,  G.=2'46.  Luetre  vitreous.  Color  graes-green  to  olive-green, 
and  verdigrie-green.     Transhicent. 

Comp— Äl' P+8  i^Alumina  41-8,  phoaphoric  acid  28'9,  water  29-3=100.  Äiialysia : 
Hermann  (L  a): 

&  29-03        Äl  38-41        Po  aad  Kn  1-30        Cu  0-80        Ä  21-60=100. 

Pyr.,  etc. — B.B.  beeomea  -wMtB,  and  clonded ;  yielda  mucli  wafer,  but  no  fluorine.  Soliible 
in  Hulpturic  acId. 

Oba. — From  Niachne  Tagilsk,  where  it  occora  in  veins  in  a  femipnoUiS  sandstone  aad  clay 

56BA.  TAHieOTTB  Breilh.  <J.  pr.  Gh.,  5. 506, 1837).  Containa  tbe  aame  ingredients  as  the  abovo, 
bat  is  not  yet  acourately  aDalyEed.  Beniformi  apple-green;  ivith  wMte  shining  streak,  weak 
greaay  lustre,  and  tranaluoent.  Yielda  water  in  a  matrsaa.  B.B.  in  tlie  forceps  infusible,  but 
becoraes  wüte ;  in  the  outer  flarae,  eolors  üie  flame  daop  Muiah.green ;  with  boras  aad  salt  of 
phraphorus  forma  a  pale  jellowiah-green  glaaa;  -mith  soda  fiisea  with  effarveaeenee,  but  imper- 
fcctly;  with  cobalt  Solution  beeomea  blue.  Occurs  in  quarta  and  ailiceona  slate  at  Meaabaoh  in 
Soson  VoigUand.    Hamed  from  Varieaa  (Voigtland). 

566.  TAVISTOOKITE.    Hydrated  Calciura-alnminic  Phosphate  (?)  A.  R.  Church,  J.  Cb.  Soc, 
E.  iii.  263,  1865.    Tavistoekite  -ölwn. 

In  mieroscopie  acicular  eryetaJa,  sometimeä  aggregated  in  irregulär  etel- 
late  gro-aps,  constituting  a  white  pearly  powder. 

Lustre  pearly.     Color  -white,     Transparent  to  translacent.     Fragile, 

üomp.— 0.  ratio  forÄ+K,  J',fi=e  :  5  ;  S;  whence  (iCa'  +  iSl)'P  +  3fi:=Phosphoric  add 
30-41,  alumina  22-06,  lime  36-97,  water  11-S6^10Ü.    Aualyaea:  Ohurch  (L  c): 
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HYDEOrS 
P  äl 


22-40 


!6-2T 


I2-00-101-oaCh\ireh. 

,e  of  eobalt  givea  a 


le  color. 


a  qnartz  orystals,  with  pyrite,  chalcopy- 

567.  OHENEVIZnU.    Oheneviiite  Ädavi,  .F.  Ftstmi,  0.  B.,  liii.  690,  1866. 

BJve — compact. 

H,=4-5.     G.=;3'93  ?     Lustre  vitreoua.     Color  dark  green.     Streak  yel- 
lowish-green. 

Oomp 0.  ratio  for  R+H,  'As,  0=6  :  5  :  3  nearly,  vritli  0.  rat: 

{Pe,0u^''ls  +  3Äi  or  perhapa  Pola+SÖull;  Is  :  ^=^^  :  1. 
2,  Pisani  (i.  c.) : 


2.  "  32-20         2-30         25-11)         31-10         0-34  8-6S=10U'3O  Fisani. 

Pisani  refers  here  the  analjsis  by  Chanevis.      0     p  mm 

Pyr.|  etc. — la  the  olosed  tube  dacropttates  yi        w  mco  mi  afte      al  in 

tioa.     B.B.  oa  chareoal  fuses  easily,  giviiig  out    M  d  g  k  m 

Bcoria  with.  giains  of  coppor.     Easily  soluble  in  th        d 
Obs. — Pi-om  Comwail,  involved  in  a  quarta  ro  k  m  small     mp       m  m     lii     j,    g 

iE  !a  difüisidt  Od  separate  it  entirely. 

563.  DUPRHNITI].    StraWstein  (var.)  Jord      M  Beis      m 

stein  (sttahlioliter)  Oüiraonn,  Syst,  Tab.  Uebe  Ohalk  Uü 

328,    Pasriche  Grün-Eiaetterde  W.    Duftenite  SgiTba         8         Gee  nO 

Xranrit  Brdlh.,  Handb.,  162,  1341. 

Delvauiene  Summl,  L'Institut,  121,  1833, 13  Bull.  A    B  uk.  8     D 

Haid.,  Handb.,  Ö12,  1845. 

Orthorliombic.  I  ^  I  about  123°.  Cleavage  :  bracliydiagonal.  Also 
massive,  in  nodules ;  radiated  fibroua,  with  a  drusy  surface. 

H.  =  3-5— 4.  G.=3-2— 3-4;  3-237,  Dufr.  Lustre  silky,  weak.  Color 
dull  leek-green,  oHve,  or  blackish-green ;  alters  on  exposure  to  yellow  and 
brown.     Streak  Biskin-green,     Subtranslucent. 

Comp,,  Var.— Pe'^+sfiEiPliosplioric  aoid  3T5,  sesquioiyd  of  iron  ea-0,  wnler  10-5=100. 
(Pe,  äl)'P  +  3ifl,  Rsani    Seimabel's  analyaia  makea  part  of  Öie  iroQ  protoxjd. 

Analysea:  I,  TauqueliE  (Ann.  Oli.  Pharm.,  isi,  202);  2,  Karsten  (Areh.  f  Bergb.  u.  Hiitt^  IV. 
24a);  3,  Schnabel  (Ramm.  Min.  Gh.,  329);  4,  Pisani  (0.  E.,  liiL  1030);  6,  Kurlbaum  (Am.  J.  Sei., 
ir.lsiiL423);  0,  7,  Dumoüt  (L'Institut,  No.  3T6);  8,  Delvaus  (BulL  Acad.  Brui^  1838,147);  9, 
10,  Diesterweg  (B.  H.  Ztg.,  nii.  257): 

^         äl        5'b      5tn      J-e         a 


Haute  Tienne 

27-85 



5S-20 

e-76 



9-29=^100  Vauqualin. 

Siegen,          äarli.  qrun, 

27-72 

63-45 

8-56=9973  Karsten. 

28-39 

53-86 

B-97 

8-97=100-99  Schnabel. 

Morbehau, 

2S-63 

4-50 

64-40 

ia-40=99-83  Pisani. 

Alleutowu,  IT.  J.  " 

S2-61 

53-74 

8-77 

10-49,  Si  0-73  =  100-95  Kuiib. 

mvamät 

lS-04 

34-30 

49-76=100  Dumont. 

16-57 

36-52 

48-81  =  100  Dumont, 

18-30 

40-44 

4i-13-99-77  Delvam. 

Siegen,  dark  greeyi 

63-02 

0-3S 

10  90=100-88  Diesterweg. 

"     red 

35-20 



59-14 

2-33 



13-98=100-65  Diesterweg. 
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584  OXYGEN 

Church  {Ch.  Fews,  s.  157)  ahows  üiat  dufrocite  contains  10-55  j 
tie  abore  formiilfl ;  it  baes  no  water  at  100°  0.  He  observaa  el 
so  mised  witL  homatils  thflt  it  ia  difflcult  to  separate  it  for  analyais, 

Ohuroh  aJso  demonstcatea  (L  a,  146}  that  the  ddvavidle  of  Liege  ia  only  a  wet  duftccite.  It  lost 
in  hiB  trial  20-33  p.  c  over  sulpliuric  aoiiä,  and  nearly  6  p.  c.  more  on  lieating  ta  100°  0. ;  the  total 
percentege  of  water  having  been  fonnd  to  be  37'23,  wisnoe  th.e  esaential  water  is  only  10-11 
p.  a,  aE  in  dufrenite.  He  deteeted  a  trace  of  lime.  The  color  of  aelvamilo  given  ia  jellowish- 
brown  to  brownish-bladc  or  roddiah,  or  tliat  of  altered  dufrenite;  and  G.=l-85.  An  allsred 
dufrenite  gave  Diesterweg  (1.  e.)  P  ß-as,  Se  8Ü-03,  H  U'03=100'34. 

Pyr.,  etc. — Sama  aa  for  rivianite,  but  lesa  water  ia  given  out  in  tlie  elosed  tube.  B,B.  fuaaa 
eaaily  to  a  alag. 

Oba. — Ocours  near  Angiar,  Dept.  of  Haute  Vienne,  and  at  Hiraohberg  in  Westptialia  (tlie  locali- 
Ües  of  the  speciwens,  aocordiag  to  Bufrdnoy,  originally  namod  dufaemte);  at  Hoehuforton-Torre, 
Morbilian,  Prance ;  Eisenfeld  near  Siegen.  Also  at  Allentown,  N.  J.,  as  a  fibrous  ieek-green 
coating,  sometimes  haif  an  inch  thiek,  in  Üie  Green  Sand  formation;  it  changes  toljrown  inalter- 


Globosith.  This  name  ia  girao  by  Bceiaiaupt  {B.  H.  Ztg.,  xiiv.  321,  18G6)  to  amineral  occur- 
rlng  at  the  Arme  HUfe  mine  neac  Hiraohberg,  in  small  globnlar  coneretiona.  H.=ß— 5-5.  G.= 
2*825— a-sat.  LuBtre  greaay  to  adamantlne.  Color  wHi-jeEow  to  yellowish-gray.  Stref^  white. 
BritÜe.  Analyaia  on  a  amaL  quantity  of  the  mineral  afforded  IMtzsche  (1.  o.)  P  28-SS,  Aa  (r,,  Si 
0'24,  Pe  40'8fi,  Cu  0-48,  Hg  ä-40,  Öa  3-40,  S  and  P  23-94=100'06.  B3.  in  tube  yielda  water; 
by  Btronger  heat  giyee  tbe  flnorine  reaotion,  deposiÜBg  a  rii^  of  eilioa,  and  leaving  a  red  residna 
not  magnetio,  buc  giving  wiffii  fluses  the  reaction  for  iron.  Stowly  aolable  in  muriatic  aoid.  It 
occnrs  as  above  with  Eiassiye  and  pulverulent  limonlte ;  also  in  the  colialt  mine  of  Sclineeberg 
in  Saxony,  with  quartz  and  hypochlorlte. 

869.  OAOOXBNITS.    Ealtosen  J.  Stemmatm,  Vortr.  Böhm.  Ges.,  Prag,  1825.    Caooiene. 

Oceurs  in  radiated  tufte  of  a  yellow  or  browaish-jellow  eolor. 
H.=3— 4.     G-.~3'38.     Beeomes  brown  on  esposure. 

to  be  an  iion-waTeUite.  0.  ratio,  fc.  anal,  3,  4,  for  B,  f,  S^  :  5  :  !2, 
'.,  from  Riohardson's  analysis.  Analysis  5  corresponds  to  p9'P^  +  20!fi. 
inn  (Laonh.  Orykt,  150) ;  2,  Holger  (Baumg.  ZS.,  tüL  123);  3,  Eichardaou 
416);  4,  5,1.  Hauer  (Jahrb.  G.  Beicha.  18B4,  6T): 

^         Pe        Sl        Ca       Si        fi,F 

17-86    '36-B2     10-01     0-16    8-90    E5-9B=99'1B  Steinmann. 

9-20     86-83     11-29      3-30     18-98,  %  7-5S,  2n  1-23,  S  11-39  a 

2Ü-6      43-1       1-1      2-i      30-a,  Jilg  0-9=97  9  Eichardson. 

32-13=100  Hauer. 

— 32-83  =  100  Hauet. 

The  alnraina  of  the  earliar  analj^es  was  frora  impnrities. 

Pyr.,  etc. — Yielda  water,  with  traoe  of  fluorine.  FuBes  on  the  edges  to  a  black  shining  slag, 
and  eolora  the  outer  flame  hluiah-greeu.     Reaetions  for  iron.     Solulile  in  muiiatio  aoid. 

Obs. — Occura  at  the  Hrbeck  mine,  near  Zbirow  in  Bohemia,  along  with  earthy  limonite, 
Stated  by  Zephatorich  to  ba  sometimea  derived  Itom  the  alteration  of  ban-amUie. 


070. 

kroldt, 

In  fibrouB  concretions  of  a  yellowish-browff'l.iKi  eomewbat  golden  color, 
resembling  caeoxenite ;  tlie  fibres  large  and  easilj  eeparable  between  the 
fingere. 

H.=l-2.  G.=3-520,  Dat.;  3-88,  Eamm.  Lustre  BÜky.  Powder 
jollowish-brown,  rather  deeper  in  color  than  that  of  yellow  ochre.  When 
rubbed  in  a  mortai'  the  powder  adheres  to  the  pestle. 
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HTDEOUa  PHOSPHATES  ÄND   AESENATES.  ObÖ 

Comp.— Ss',  W,  Ca",  S"',  or0a°S3  +  4  5'e''Sfl+15fi=Araenioadd8T-9,  sesquloiyä  of  iroa 
iS-l,  lime  11-1,  wafer  S-9-100.  Analyaea:  1,  DufrÖDOy  (Ann.  d.  M.,  IT.  ii.  343,  183);  3,  3, 
ßammelabei^  (2d  Suppl.,  20,  Fogg.,  liviiL  608) : 

ts  Pe  Sn  Öa  fi  B 

1.  34-26         41 '31         1-29  8-43        0-76        8'T5,  gi4-04=98-84  Duff&oy. 

2.  peae]        40-0Ü  <r.  12-18         8'6G=IO0  Eammelsbei^. 

3.  [31-3e]        3B-3i  ir.  12-08         E-G8,  Si  3'5'7  =  100  Ramm. 

Aceording  to  Foucnet,  arsemosiderite  is  essentially  oacDxenB  wiih  tlie  phosphorio  aoid  replaced 

by  arsenic  acid,  and  haying  the  earrespondiiig  formula  S'e'  Äa'+18  Ö;  but  this  ezceedB  tho 
Proportion  of  watat  bj  neady  one-liali;  and  does  not  täte  into  acoount  the  lime. 

Pyr.,  etc. — Like  acorodite. 

Obs. — OcGurs  in  a  nmi^anese  bed  at  EomanSdie,  Department  of  Saone-et-loirß,  France. 

Nanied  from  arsenic  and  riSripos,  iroa.  Changed  to  wrsmuKrodte  (fr.  k^^ii,  fibre)  by  &looker, 
because  of  a  prerioua  uae  of  arsenoaiderite  (aee  p.  76J. 

571.  EVANSITB.    I>.  Forbes,  PML  Mag.,  IT.  sivüL  341,  1864.  , 

Massive ;  reniform  or  boti-yoidal. 

H.=3'5— 4.  G.=1'939.  Luetre  Titreons  or  resinous ;  intern ally  waxy, 
OolorleSB,  or  milk-white ;  Bometimes  tinged  with  yellow  or  blae,  Streak 
white.     Translucent,  siibtranslucent.     Fracture  Bnbconchoidal. 

Comp.— 0,  ratio  fot  S,  ¥,  Ü=9  :  5:  18,  -whenoe  Sl'?+Slfi"+15fl,  Dana,=Plioäpliurio 
aoid  ia'4,  alumina  39'7,  water  41 '9— 100.    Analyai»;  Forbes  (L  c); 

(§)  19'05  39-31  39-95,  insol.  I-41=99-72  Porbea. 

Pyr.,  etc. — B.B.  in  tabe  yields  neutral  water,  deorepitates,  leaving  milk-wbite  powder.    In- 

fviaible.    Moiatened  witb  sulphuric  axJl  colora  the  flame  gr(  ^      ^  

pyes  intenae  blue.    Wiüi  fluiea  tra/ie  of  iron.     Soluble  ii 
Huorino  not  deteeted. 

ObH. — Oecurs  at  Zsetcznik,  Hungary,  as  reniform  or  globular  coceretions  on  brown  hematite. 

Brought  in  1855  from  Hungary,  by  Broolie  BTana,  of  Birmingiiam,  England,  aller  whom  it  was 
nami^d.     It  was  labelled  allophane. 

572.  TORBBRNITE.  Mioa  riridia  eryat.  (tr.  Job.)  v.  Born,  Litiiopli.,  i.  42,  1712.  Grüner 
Glimmer  (fr.  Saiony)  tPe™.,  üeb.  Cronat,  317,  1780;  Torberit  TFera.  (earliest  nanie);  KarsL, 
Ueb.  Wem.  TerbesH.,  43, 1793  [later  speit  Torbemii,  as  ia  Ludwig'a  Wem.,  u  308, 1803) ;  Olialko- 
lith  [pot  near  CüLoritej  Wem,,  Bergxa.  J.,  376,  1789 ;  Urankalk  durcli  Kupfer  gel^rbt,  üranites 
apatlioaua  pt.,  Klapr.,  Schrift,  öea.  N".  BerL,  ix.  373, 1789 ;  Boitr.,  H.  217,  1797.  Uranglimmer 
Wetli.,  1800,  Ludwig-,  i.  66,  1808.  Urane  oiydö  K,  Tr.,  1801.  Uranite  AiJim,  Min.,  1814. 
Uran-Mica  Jameson,  Syst,  1820.  Uranphyllit  Breilh.,  Char.,  1890.  PhoapJiate  of  Uranium 
containing  Pbos.  Copper  R  Fhiäi^s,  Ann,  PhiL,  II.  t.  B7,  1823.  Phosphate  of  üraniuro  and 
Copper  Bers!.,  Jahreab.,  1823,  Eupfer-Uranlt  Germ.  Copper-Uranite.  Torberife  B.  &  M.,  511, 
1852.     Cuprouranit  Breith.,  B.  H.  ZI«.,  xiiT,  803,  1865. 

Tetragonal.  O  M-l=ldi°  8';  ffi=l-03069.  Observed  planes;  0 ; 
prisni,  i4;  octahedral,  f,  f,  12,  ü-i.  Forms  Square  tables,  with  often  re- 
placed edgee;  rareiy  suboctahedral.  4g6 

O  A  2=108°  56'  1  A  1,  baaal,=lll<'  6' 

0  A  1=124:  27  2  A  2,  basal,=142  8 

O  A  1=135  49  2  A  2,  pyr.,=96  3 

(?A  1=138  60  f  Af,basal,=88  21i 

0  A  2-*=115  53  2-i  A  24,  basal,=128  15  Comwaii. 

Cleavage  :  basal  Mghly  perfeet,  mieaeeoua.     Uiitiiown  maaaiye  or  eartliy. 
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5S6  OKTGEN   COMPOUMDS, 

H,=2— 3'5.  G-.=3'4--3'6.  Liiatre  of  0  pearly,  of  other  faeea  subada 
mantine.  Color  emeraM-  and  grasa-gi'een,  and  sometimes  leek-,  apple-,  and 
Biskia-green.  Streak  somewhat  paler  than  the  eolor.  Transpai-ont— sub- 
translucent.  Praetiire  not  olaaervable.  Sectile.  Laminfe  bnttle  and  not 
flexible.     Optically  uniaxial ;  double  refraction  negative. 

Oomp.— 0.ratioforE|©,P,Ä— 1  ;  6  :  5  :  8;  wienco©" J'+CuÄ-f-lS,  Dana.  Analyses:  ], 
B.  PhUljps  (1.  c);  2,  Benielius  (L  c);  3,  Vertlier(J.  pr.  Ch.,  slJU.  334};  4,  Piaaui  (0.  ß-,  lü.  811); 
B,  Ohureh  (Ch.  News,  xiL  183)  ? 

^  B  Cn  S 

Cornwall  16-0  60-0  9-0  I4-5^09-5  PhilüpB. 

"   -06=100'4BBerae]in8. 
■39,  Si  0'49,  earthy  substanoe  0'41  Werther. 
■00,  Band  0^4I)=97-B1  PiaauL 
;-16,  Is  1-B6,  Ca  0-62-100-24  Church, 
Pyr.,  etc. — In  the  cloaed  tube  jielda  water,   In  the  forceps  fuaea  at  2-5  to  a  Wackish  mass,  antl 
Oders  the  flame  greeo.     With  »alt  of  phosphorua  givea  a  groen  bsad,  which  with  tin  on  chaicod 
becovnea  on  oooling  qpaque  red  (copper).     With  Bodo,  on  charooal  givea  a  globule  of  copper. 
Aiforda  a  phoEphid  with  the  aodiuni  tesL     Soluble  in  nitrio  aoid. 

Oba. — Gunnia  Lake  fonnetly  aflbrded  aplendid  erystaUizationsof  this  species,  and  also  Tinoroft 
and  Wheal  BuBer,  near  Redruth,  and  elaevthere  in  CornwalJ.  Pouad  also  at  Johaimgeorgonataiit, 
and  Eibenatoct  and  Sahneebei^,  in  Saiony ;  in  Bohemia,  at  Joaohimsthal  and  Zincwald;  in  Bel- 
lum, at  Vielsaha.  A  varietj  from  Proridence  in  Oomwall  is  in  8-sided  tablea  with  a  low  pjra- 
mid,  and has  a leek-green  color,  with  G.=3329— 8-312  (Breith.,  B,  H.  ZI«.,  xii».  B03). 

The  angle  0  a  2  ia  pven  bT  Mobs,  Haidinger,  and  Naumann  =108°  29' ;  by  Hasseaberg  (Min. 
Hot.,  vi.  41)  10e°  38' ;  Koksoliarof  (Min.  RusaL,  v.  3B)  108°  6e' ;  the  msan  of  bis  measun 
of  Comwall  and  Schlackenwald  crystals  being  lü8°  53'  23"  aud  tl"  B'  21".     Similar  figun 
^ven  by  Gr^  &  Lettaom,  Min.,  384.    The  aagles  of  B.  &  M.  do  not  agree  with  any  of  the  u 


3-94         81-00         8-56 


Piret  nanied  torberile  {lorbentUe)  by  Womac,  aller  the  ohomist  Torber  Bergmami  [Lai.  Torhernus, 
HB  writtcn  by  Bei^mann  himaelf  ].  Then,  this  uaming  after  persona  baving  been  denovmced  aa  an 
Innovation  (see  Karsten's  Wemer'a  Verbess.,  43,  HOS],  Werner  auTjBtituled  ChakoUe  (fr.  sfai^oc, 
cxipper,  signifying,  as  he  says,  "ein  Kupfer  hallender  Stein")  in  allusion  to  Bergmann'B  deter- 
mination  in  1780  that  tha  nuneral  was  muriate  of  copper.  Wheo,  flnally,  it  waB  ahown  by  Klap- 
rolh  to  be  an  ore  of  uranium  inatead  of  coppar,  Werner,  with  Karsten  and  othera,  thraw  aside 
chaiculite,  beeause  falae  in  signiHaaiion,  andused  Uran^Ummer  {aran-mioa).  Ohaloolite  has  Binoe 
erept  back  again,  but  is  no  more  appropriale  now  than  it  was  aiity  yaais  ago.  The  aame  tor- 
berile  ■waB  written  aa  it  ahonld  be,  loiiemile,  by  Bome  mineralogiatB  of  laat  centmy. 

Both  (hia  apeeiea  and  the  antumte  liaye  gone  under  the  common  name  of  uramie;  the  fonner 
also  as  Copp^-iiramte,  tho  latter  Lime-uraniie. 

673.  AUTTTNITE.    Var.  of  Uranglimmer,  TJrankalk,  or  Chalcolite,  of  auihors  prior  to  1819. 

Sei  ä  baae  de  chaui,  öu  l'oxida  d'urane  joue  1b  r61e  d'acide,  Sera.,  N.  Syst.  Min.,  29S,  1819. 

üi-amt  Bers^,  Jshresb.,  iy.  48,  1823.    Kalk-TIranjt  Oerm.    Lima-Urauite.    Aatunite  B.  &  M., 

519,  1852.    Oalcouranit  Breith.,  B.  H.  Ztg.,  ziiv.  302,  1865. 

Ortborbombie ;  but  fonn  very  nearly  equare,  and  ciyatala  resembling 
elosely  tbose  of  torbernite.  Oleavage ;  basal  eminent,  aa  in  torbernite. 
OA2-i=109°  6',  Oa2-*=109°  17',  24a3-?z^1)5°  52',  2-i  A  1  (plane  on 
edge  2-*/2-J)=138°  30',  Descl.    Planes  2-i,  %-l  correspond  to  2  of  torbernite. 

H.=2— 2-5.  Gr.=:3-05— 3-19,  Lustre  of  0  pearly;  ekewbere  aubada- 
mantine.  Color  eiti'on-  to  sulpbur-yellow.  Streak  yellowish.  Translu- 
eent.     Optically  biaxial,  Descl. 

Comp 0.  ratio  for  ß,  B,  ¥,  i=l  lG:  6;  8;  whence  Cf +  CaS  +  'I  Ö,  Dana,=Phoaphotio 

acid  16'Y,  oiyd  of  uranium  62,-1,  Urne  6'1,  water  15'ö=100.     Analyaea :  1,  Berzelius  (1.  c.) ;  2, 
Pisani  (C.  B.,  lii.  81t) : 

f  e  Ca      %Srn      Ba  Sn  fl 

1.  Antun    16-20         61-73         5-83         0-20         l-5l         0-06         15-48  =  I0 

2.  "        13-40        06-47         6-60         20'00=98 


.ccy  Google 


HTDEOUa   PHOSPHATES   AND  AIMENATES.  587 

Pyr.,  eto.~Bame  ae  for  torbemite,  bat  no  xeaotion  for  copper. 

Obs Autuoite  is  found  usuBlly  witli  other  orea  of  uranivua,  assodated  wiih  silrei",  tin,  and 

iron  orea.  Ocoura  in  the Siebeugebirge,  intbe  hornatone  of  a  trachyfie  ränge;  at  Jobacngeorgec- 
stQdt  and  Eibenstook ;  at  Lake  Onega,  Wolf  Island,  Susaia ;  naar  lämogoa,  and  at  St.  Symphorleu 
near  Antun;  formerl? at  South  Basaet,  Wheal  Edwards,  and  near  St.  Day,  England.  Occura 
sparingly  at  tlie  Middletown  (Ct.)  feldapar  quarry,  aasodated  with  columbite  and  albite,  ia 
miaute  tabalar  ccjstala  and  tbin  soaloa,  of  ligbt  green  and  lemoo-yellow  oobra ;  also  in  miaute 
crystala  at  Ohesterfield,  Mass.,  oa  tba  quartz  or  albite,  and  somotinios  in  the  red  centrea  of  tour- 
malinsa,  and  at  AcworHi,  H.  H.,  atraw-jellow  aad  ligtt  gceen ;  also  in  a  gneiaa  quarry  on  the 
Sohuylitill,  near  Philadelphia,  about  i  m.  al>ove  ßie  suapeasioa  bridge. 

Desdoizeaux  inakes  autunite  to  di£fer  tVom  torbemite  (Ann.  d.  M.,  T.  lir.  135T)  in  beiag  optioally 
biaiial,  and  therefore  orthorliombic ;  and  the  planes  2  of  the  latter  thua  becomo  2-i  and  2-i,  aa 
they  incline  uneqnally  lo  the  baae.  The  anglea  are  stUl  yery  closely  tlie  aame,  the  pyramidal 
95°  52',  being  in  torbernite  96°  6',  Kokachacof ;  95°  B2',  Heaaenberg ;  95°  46',  Haidinger.  The 
apeciea  are  at  least  eloaely  iaomorphoua. 

Beraelius  calla  the  uraaite  of  CornwaU  and  that  of  Autun,  reapeotively,  dlialcolite  and  uraails,  in 
hia  artide  announcing  the  compoaition,  in  Jahreah.,  iv.  14ß,  147,  1823 ;  andtJie  apeoial  applieatJon 
of  mnmile  to  ttiis  speoies  datea  from  that  time.  Tet,  in  order  to  avoid  oonfusion  from  tue  donble 
uao  of  tJie  name,  it  ia  better  to  adopt  for  the  species  the  »Brno  of  autunite,  from  one  of  ita  nobsd 
localitiea. 

roiTzscHEaTa  Breilh,,  B.  H.  Ztg.,  uriv.  302,  lesB.  A  minord  rouoh  reaembling  uranite  in  itg 
four-aided  quadratio  (or  aearly  ao)  tableB,  with  aperfaot  basal  deavage ;  with  H.=2— S'B;  G.— 
S'504?;  vitreoua  to  psarly  in  luatre ;  reddiah-brown  to  hyaointb-red  in  oolor  and  atreak ;  trans- 
lueent;  affordiug  FritESctie  (L  o.)  read^ioas  foroiyd  of  uranium,  protoiyd  of  mangaoese,  Tanadio 
add,  phosfäiocic  acid,  and  water.  The  red  oolor  ia  attributed  to  the  manganese,  and  it  is  conaid- 
ored  a  mangan-uranite  eoctaining  sorae  yanadic  add.  It  oceura  with  cryatala  of  autunita  and 
torbemite  at  Neuhammer,  near  ¥eudeck  in  Bohemia,  in  a.  hematita  mme;  at  Johanngeorgen- 
Btfldt,  of  flne  red  color,  with  torbemite.  Eed  crystals  in  gioups,  suppoaed  K  bo  thia  mineral, 
"e  ftom  Alltun,  and  from  Stein%,  near  Elaterberg,  m 
ito? 

61i.  AMPHITHALITE.    Amfithdit  Tgdslrö' 

Massive.    H.=B.    Color  milk-white.     Subtranalucent. 
0.  ratio  for  ß,  J^  !P,  3=1 :  10-30  :  7-6 :  6.    Analjsis :  Igelatrom  (L  c.) : 
P  Sl  flg         Ca  H 

30-06        48-50        1-5B        5-76        12-4^=9e 
B.B.  infusible.    Insoluble  in  adda.     Oecora  in  the  quartzite 
laEulite,  rutile,  and  cyaoite.    Named  &om  a/ifiiaiini,  becrovmed,  ai 
by  other  beautiftil  minerals,  though  unattractive  itselü 

674A.  Hyäaviis  Fhcspha^  of  Alumina  aiid  lAme  Damonr  (L'Inatitut,  1353,  IS).     Compact^  of  a 

Säle  or  diö-k  brick-red  color.  Scratchea  glase  feebly.  G.  =3-194.  Suppoaed  by  Damour  to  be  a 
ydrophospbate  of  alumina  and  lime.  B.B.  in  a  tuba  gires  conaidarablu  water ;  and  in  a  platinum 
crudble  at  a  red  heat  loaes  12*70  p.  o.  of  water.  Found  in  roBed  pebblea  with  the  diamond  sand 
of  Bahia. 

514B.  OupreoMS  PftospAiife  of  Alvunina.  Domejko  (Min.,  Sd  ed.  425)  deacriboa  a  mineral  ftom 
San  Lorenzo  de  Is  Ligna,  Chili,  occurring  in  a  decomposed  foldspathic  rode,  jrfTiug  on  analyaia  ? 
17-7,  Si  7-6,  S146-3,  Cu  6'3,  Je  3-3,  fi  18-8^100.  Its  Color  ia  a  pale  turquoia-blue ;  slructure 
ooinpaot,  homogeaeoua,  and  ao  soft  as  to  be  scratehed  by  the  nail. 

576.  SFHfflRITB.    Sphmrit  v.  Zepharmiich,  Ber.  Ak.  Wien,  M.  1867. 

Ia  globular  concretions  with  a  drusy  faceted  eiu'faee,  without  a  diatinct 
fibrous  or  concentrie  stmcture.     Cleavage  distinct  in  one  direction. 

H.=:4.  G.=3'536.  Lustre  greasy-vitreous,  glimmering.  Color  light 
gray,  more  or  leaa  reddish  or  bluisli,  the  red  color  from  mixture  with  hema- 
tite,    TranBlucent. 
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OSTGEN   COMPOUHDS. 


Comp.— 0.  raüo  for  Sl,  P,  fi^3  :  2:  SJ;  Äl'?'+I6  S^Plioaplioric  acid  26-1,  alumina  47-4, 
'" ■" ~  i,  Witt  Si,  Ch,  lilg,  and  aome  P  (for 


42-S6 
46'71 

Sig 
2-60 

Ca 
1-41 

iL 
24-03 
2649 

gi 
0-87  = 

:99'86. 
-100. 

B,B.  ia 

infuaible,  and  colora  the  flame  liluish- 

■green. 

Witi  ootaJt 

Bora 

eama 

in  tematite,  al  Zajei 

iov,  Bohemia 

1,  in  lower  Bilnrian 

),düll, 

and. 

;arthy 

Pyt.,  etc. — Tialda  water. 
Bolutioii  a  ßne  blue. 

Obs. — Occura  Imiog  caTiti< 
scliists,  along  mitb.  warellito. 

Alt. — Becomes  opaq^ue  wüil 

676.  BORICEITE.    Delvauiene  {fr.  Leoben)  v.  Hansr,  Jahrb.  6.  ßeiehs.  1854,  68 ;  (fr.  Neca- 
covic)  Boriahy,  Kat.  ZS.  Lotos,  March,  1867.    BorickiK  Dana. 

Eeniform  maseiTe.     Compact,  withoiit  cleavage. 

H.=3-5.     Gi-.=a-696— 2-707.    Lustre  weak  waxy.    Color  reddish-bvown. 
Streali  thc  same  as  color,     Opaque. 

Comp.— O.  ratio  forfi+S,  ?,  a=3  ;  2  :  8,  Witt  fi  :  B=l :  7;  ß^Ca,  K^Pe;  (Fe,  Ca»)"  P' 
+  15  fi. 
Aualyaea:  1,  t.  Hauer  p.  r);  2,  Boriuky  (L  c.) ; 


.9-96=lÜüBorioky. 


PHOSPHATES  OR  ARSENATES,  COMBINED  WITH  SULPHÄTES. 

530.  DIADOCHITB.    Diadoohit  Breith.,  J.  pr.  Cii.,  2.  503,  1837.    Phoaplioreisensinter  Hamm. 

Eeniform  or  stalactitic ;  structure  em-ved  lainellar. 

H.  =  3.  Gr.=2-035.  Lustre  resinoas,  inelimiig  to  vitreous.  Color 
yellow  or  yeilowidi-browii.  Streak  imcolored.  Fragile ;  fractui-e  eon- 
ehoidal. 

Comp,~Fe'  ¥'  +  2  Pe  §"+32  fi=Plioapliorio  add 
IrOQ  40-4,  water  a9-l  =  100.     Analj-aia  by  Plattiier  (Ran 

5*14-811  SIß-145  IPo39G90  3  30-344-11)0. 

Hear  Iran  sinier  (pittieite),  witt  plioapboric  acid  in  place  of  arsem   ac  d 

Pyr.,  etc. — Tielda  muoli  water  in  tiie  dosed  tube,  and  aw  II  np,  bec  m  g 
opaquB  yeilow;  wlien  ignited  givea  off  aulphuric  acid.  B.B.  in  tb  f  ceps  w  11  p  aud  falls  co 
powder,  but  carefully  ignited  fusea  easily  to  a  graylsh-blaok  alag  and  col  tli  flame  l>luiEb- 
greeii.  On  oiarcoal  affotda  a  steel-gray  magnetio  globule.  With  l  ff  d  tallic  particloa, 
and  givea  a  aulphid  wiioh  blackena  aÜTer.    With  boras  and  Salt    1  ph    ph  ■iots  for  iron, 

Solnble  in  muriatic  acid. 

ObB. — From  alum-alata  near  Gräfenthal  and  Saalfeld  in  Thuringia. 

Hamed  from  iiäSaxus,  a  sucoesscr,  on  the  supposition  that  it  ia  an  iron  ainter,  in  wliich  phoaptioric 
add  haa  roplaced  the  araenio  odd. 
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531.  PimOITB.  Biaenpecherz  Karsten  [not  Wem.},  Tab.,  68,  98,  1808.  Fer  oiyde  reamita 
Baäy,  T&hl,  98,  1S09.  PittiEit  Sau^m.,  Haadb.,  285,  1813.  Eiseasiaier  TTmi.,  Hoffin.  Min., 
iii.  1),  302,  1816;  iv.  b,  141,  laiT;  fr.  Freiesleben  G.  Arb.,  v.  14,  261.  Araeneisensüiter  Germ. 
Pitcliy  Iron  Ore.  Diarsenate  of  Iran.  Sidecetiüe  Bead.,  Tc,  il  609,  1832  [not  FittiMU  Eeui, 
p.  4S4].    Pittioit  SausTO.,  Handb^  1023,  184'!. 

Reniform  and  maasiTe. 

H,— 2— 3,  G.=S'2— 3"5,  Lustre  vitreous,  Bometimea  greasy.  Color 
yellowish  and  reddish-brown,  blood-red  and  white.  Streak  yellow— white. 
Ti-anslucent— opaque. 

?,  S.B,  fi,  from  Stromeyer'3  analyßis, 
rseuic  acid  25'fl,  sulpburie  acid  3'9, 
osya  Ol  iroii  öd'o,  whiöf  aa"a=iuu;  w^ui  um:  oiüiwaiaeuufi^  oreftTo.  6)  12  t  9  :  10  :  24;  whenCö 
Kammelsberg  deducea  ^e'^a'+Se  S^+24S;  perhapa  2  Fe  Sa  +  3  (¥e,  fi')  8+21  B;  or  2  ¥e 
Äa+SeS'+aifl+Fefi'i^Arsanio  acid  26-0,  aulphuric  aoid  IS'G,  oxydoCiron  Bß-l,  water  24*3 
=  100.  1,  Stromeyer  (Gilb.  Ann,,  !si.  181);  2,  Laugier  (Ann,  Ch.,  sxs.  325);  3,  Keraten  (Scliw. 
J.,  iiii.  116);  4,  5,  BammelBberg  (Pogg.,  liii.  139);  fl,  id.  (5tli  Suppl.,  102): 

Sa  S  Pe  Sn         a 

1.  Freibevg  26-06       19-U       33-10       0-64       29-ä6— 99-09  Stromeyer. 

2.  "  20  14  3B  tr.         30=99  Langier. 

S.        "  SO-25         40-45         28-50=99-20  Karsten. 

4.  Se^litastoilen       24-67  5-20        54-66         15-41=100  ßammGlsberg. 

5.  "  28-45  4-3G         58-00  12-59=)00  Rammelsbei^. 

6.  Sehworzenberg    26-10        IS'Sl        34*85         24-54=100  Jiammelaberg. 

Pyr.,  etc. — In  the  cloaed  tube  yielda  water,  and  at  a  1 
the  forcepa  aod  on  ehareoal  like  scorodite.  Witll  aoda  o 
sulphid  wliiob  blackens  aÜTer. 

Obs Oocurs  in  old  minea  near  Freiheit  aad  Sohüeeberg  in  Saxony,  and  elsembere.    An  ore 

on  Hopkina's  farm  near  Edenville,  N.  T.,  is  referred  by  Beck  to  thia  speciea. 

For  an  ii-on-ainter  without  the  sulphato,  aae  under  Scobomtb. 

532.  BEUDANTITB.    Lein/,  Ann.  Pbü,  II.  iL  194,  1826. 

Ilhombohedi-al.  Ä  A  .ff=91°  18'  (mean),  Dauber.  OceiuTing  planes : 
0,  5,  10,  Ji,  -1,-3,  ~^,  — i,  — 5;  ciystals  modified  acute  rbombohedrons. 
Cleavage :  basal,  easy.     Basal  plane  {0)  flat,  dnll ;  li  bright,  cnrved. 

H.=;3"5— 4-5.  G.=4— 4'3.  Lnstre  vitreoue.  Subadaraantine,  i'esinoua. 
Color  dark  to  clear  olive-green,  yellowish-green,  blaek,  brown.  Streak 
gi-eenish-gray  to  yellow.     Usaally  opaque,  rarely  t 


Ä  A  ß,  in  orystals  from  Cork,  91°  18',  Dauber;  froin  Dernbach,  91°  9',  Dauber;  from  Horliausen, 
92°  30',  Leyy;  91°  48',  Datiber.  The  Cork  oryatala  are  black,  brown,  or  green  and  opaque;  G. 
=4-295,  green,  Hamm. ;  thoae  of  Dernbach,  olire-greou  to  yellowiab-green,  sometimoa  trana- 
parent,  with  H.=3-5,  G.=4-001B,  Sandberger.  The  Horhauaeu  minecal  was  tlie  original 
beudantite. 

Oomp. — Eesulta  varying  muoh,    Analysea:  1,  Sandbei^r  (Pogg.,  e. 
(ib.,  531) ;  3,  4,  Percy  (Phil.  Mag„  II.  ssx-riL  161) ;  5,  Sandbei^r  (l  c) : 

A.  Plwsphatic  tiariety. 

P      Ss     g     Pa     fb    du     a 

1.  Dembaoh    H)  13-22        tr.        4-61     44-11     26-92      (r.      11-44  Si 

2,  Cork,  green  (|)   8-97      0-24    13-76    40-G9    S4-05    2-45      9-71  ßummelaberg. 
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OXTGEN   COMPOUNDS. 

1'46      9-68     12-31    42-46    24-4t      8-49=98-87  Pefcy. 

4.  "  uad.    13-61)    12-35    37-65     29-52      8-49=101-01  Percy. 

5.  "  a-79     12-51      1-10    47-28     23-43   [12-29]=100  Sandberger. 

Pyr^  eto. — Hcated  yields  water.  B.B,,  alone,  the  Cork  ccyatals  are  infiisible,  biit  yield  on 
cbatcoal  fumes  of  sulphuroiia  acid  and  aETord  a  jellow  slag,  and  yrith  soda  a  keruel  of  lesd ;  the 
Derabftch  fuse  easily  on  oharcoal  with  iatnmescencB  to  a  globule  of  lead,  aised  with  a  black 
hepatic  slag;  the  Horhausen  alao  fuso  eaaily,  affording  a  gray  sla^y  globule,  and  after  long 
blowing  the  odor  of  arBenio. 

Obs. — Occurs  at  the  ßlondone  iron  miae,  neac  Cork,  with.  quarlz  and  limonlte ;  at  Dernbach, 
near, Montabaur,  in  Nassau;  at  Horhausen,  in  Kassau,  od  limocite. 

B83.  LINIIAOEERITB.    Lindaokaril  J:  Jl  Yogi,  Jahrb.  G.  Heiehs.,  W.  552,  18531 

OiMiiorhombie.  In  oblong  rhombohedral  tablea,  grouped  in  rosettes, 
and  in  reniform  inasses. 

H.=2— 2-5.  Lnstre  Yitreous.  Color  verdigris-  to  apple-green.  Streak 
paler  to  -white. 

Oonip. — 2  0u'S8+Si'ö4-7fl,  Lindacker,  wlio  obtaiued  (L  a)  : 

'As  2B-58        S  e-44        Cu  3G-34        Si  16-15        fe  3-90        fl  9-32=^99-78. 

Pyr.,  etc.— B.B,  on  charcoal  gives  alliaeeöua  fumes,  and  fuses  to  a  blaok  bead.  Witli  bovax  and 
Salt  of  phosphorue  a  copper  reaction.  Soluble  after  long  heating  iu  muciatic  acid,  the  Solution 
giying  a  yellowish-bcown  preeipitate  witli  sulpburetted  hydrogoD. 

Obs.— From  JoaehimsthaL 

584.  SVANBERGITE.    Sranbei^t  IgeUlräm,  (Efy.  Ak.  Stockb.,  1864, 156. 

Ehombohedral.  ß  A 5=90"  Z5';  BhiS  (occumng  planes)=154° 30' 
Dauber;  Ä AÄ=87^°  to  88°,  Breith.,  with  other  rhombohedrons  of  95 
16'  and  82"  26'. 

H.=5.  G.=3-30;  2-571,Breith.;  3-29, Blonastrand.  Luatre  vitreous  to 
adamantine.  Oolor  honey-yellow  to  yellowish-brown,  reddish-brawn,  and 
rose-red.     Streak  reddish  or  eolorless.     Snbtransparent. 

,  W.  Elomstrand  (priv. 

f  B  Sl        i'e     Sin      Pb      1*B       Öa      Sa        S      Cl 

1.  Wermland     ll'SO     i:-32     37-84     1-4I) 6-00  13-84     6-80     (^.  Igelstr. 

2.  Westaua        15-70     16-97     34'95     0-73       Ir.       3*82    0-24    16-59    Z2-21    — =100-2151, 


■i  äl)=  P+2  äl  S-f-6  S=nio8phor 
Bulphuric  acid  iS-O,  almnina  34-9,  lime  18-9,  walör  12-2  =  100.  T^n^  tha  ratio  at  3  :  9  ;  5  ;  5  ;  6, 
it  cotreBponds  to  the  fomiula  3  (^  Ca"  +  4  äl)"  ?+B  Äl  8  +  Äl  ft' + 15  fi. 

Igelström'B  analysis  affords  approiimately  3:9:5:5:3,  and  the  seme  formula  as  the  last, 
exoepting  6  B  in  place  of  15  S.  But  it  differs  widely  in  the  proloiyds,  it  eontaniug  much  soda 
(determined  by  the  Iosb  ?),  and  comparatively  little  lime. 

Pyr.,  eto. — In  a  tube  acid  water.  B.B.  on  ooal  fusea  ouly  on  üie  thinnest  edges ;  witb  aoda 
in  redumng  flame  a  red  hepatic  maBa,  whicli  becomes  green  with  water  and  yielda  sulphuretted 
hydrogen  wilh  dilute  acid.  With  boras,  an  iron-colored  glass.  "With  cobalt  Solution  a  fino  blue, 
But  little  acted  upon  by  aräda. 

Obs.— From  HorrHJoberg  in  -Wemüand,  occurring  with  lazulite,  cyanite,  pyrophyllite,  damour- 
ite,  hematite,  eto.    It  is  near  beudajitite  in  crystallization. 
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Monodiiiio,  wiHi  ra 


lileaTage,  aad  a  second  indined  129°  to  &e  oUier,  both  parallel  tc 

H=5— e-5.    G.=S'4— 3-53.    Lustre  waxy  or  pearlj,  weak.     Color  blabk.    Subtranslucent. 

Analysia  1>7  Ficlnus  (1.  e.}:  P  12-82,  8  4-01,  5e  58-86,  Stn  6-82,  Ca  O-H,  Si  0-11,  fl  16-87.    E.B 
fuses  to  a  semimetallic  alag,  whieh.  is  magnetia    In  adda  liardly  attaclted. 

Fouad  at  Bodenmais,  witi  garneti  ioliW,  etc.   Also  reportad  as  oceurring  at  tf 
ücai  Bodenmaia,  in  crretals. 


HTDEOTTS  ANTIMOWATES. 

686.  BINDHBIMITB.  Blei-Niere  (fr.  Nertsehinak)  Karst.^  Tab.,  60,  11,  18, 18O0  (räting  anal, 
by  Biadhewi,  Bcbrift.  Gea.  Nat,  Fr.  Berlin,  x.  314,  1192).  Antimonate  of  Lcad.  Anümonblei- 
spath,  ActlmonBaurea  Bleioxjd,  Oerm,  Stibiogalenit  Oloek^  Syn,,  25';|  1841.  Bleinerite  Jfieoi, 
Min.,  383,  184«. 

Aniorpliona,  remform,  or  spheroidal ;  also  earthy  or  incruating.  Strue- 
tare  sometimes  eurved  lamellar. 

H.=4.  G.=4-60— 4-76,  Siberia,  Hermann  ;  5-05,  -white,  Cornwall, 
Heddle ;  4'707,  brown,  ib.,  Heddle.  Lustre  resinous,  dull,  or  eartby. 
Color  white,  gray,  hrownish,  jellowish.  Streak  white  to  grayish  or  jel- 
lowish.    OpacLue  to  tranelueent. 

„  Oomp.— Pb' Sb+4S,  Siberian  mineral,  Hermann;  tb'8b  +  2ifi|  Horliausea,  Kamm,;  tb' 
öb'+lOä,  Oomw^,  Heddle,  anal.  4,  6;  tbe  true  natura  not  fully  uuderstaod. 

Analjaes:  l,  HermacD  (J,  pr.  Oh.,  xxziv.  119);  3,  C.  Stamm  (Pc^g-,  c  618);  S-5,  Heddle 
(Phü.  Mag.,  IV.  liL  126,  Greg  &,  Letts.  Min,,  313)  ;  6,  Percy  (ib.): 


Sb 


tb 


ITertschinafc  3M1  61-38  6-48  — 

Horhausen  4i'13  48'S4  5-43  3-35 

CommHwftsfe  42-22  41-04  11-50      

"               "  42-44  46-68  11-98 

"           Irovni  46-10  4S-94  6-46  1-44 

"  41-38  40-73  11-91      


—=100  Hermann. 

■.,  Cn  0-84=99-69  Stamm. 

-=100-16  Heddle, 
~=101-10  Heddle. 
■.=99-88  Heddle. 
—=100  Percy. 


Pfaff  early  found  in  tte  Uertschinst  mineial  (Sch.w.  J.,  : 
Pe  0-34,  Ou  3-24,  Si  2-34,  S  0-63,  Fe,  Mu,  etc.,  3  32=103-2. 
As  25,  Pb  S5,  Pe  14,  S  10,  Si,  Äl  9,  Ag  1-16=95-15. 

Pyr.,  sie. — In  the  eloaed  tube  gives  off  water.  B.B,  on  cäiarooal  reduoed  to  a  metallio  globule 
of  aEtiiöony  and  lead,  coating  Üie  chareoal  white  at  some  diatauee  from  the  aaaay,  and  jellow 

Oba. — A  resalt  of  the  decomposition  ot  other  antlmonial  oros. 

From  Nertachiaak  in  Siberia ;  Horliauaen ;  near  Bndoliion  in  Comwall,  with  jamesonite,  from 
whioli  it  ia  derived. 

Blemierile  ia  German  for  Lead-hidfney-ite!  and  SUMogalentte  impllea  the  presenoe  of  galena  or 
fiulpbid  of  lead ;  henne  the  subatitute  abore  after  tho  earliest  an^yet  of  äie  apetaea. 


I.  Soda  Hiirb 


E.  NITKATES. 


693.  HnBOMAGKBSITB       SigS+nfl 


He^e  JNa 
(N6,),i0s||ea  +  aq 
(He.)4eaä%+naq 
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592  OXYGEN   COMPOUNDS. 

590.  NITRE.    Nitrate  of  Potaah.    Sttlipetre.    Salpeter  ffenn.    Kalisalpeter  £aii5m.,  tandk, 
849,1813.    Ptrtasse  nltratee. 

Orthorhombic.     /A  7=118°  50',  0  A  l-i=130°  8' ;   a:h:  c=l-1861  : 
1 : 1-692.     14  A  14,  top,=109°  57',  2-*  A  24,  ib., =71°  at  19°  C,  and  71°  ■ 
44'  at  100°  C,  B.  and  M.     General].y  in  thin  orusts,  sUtj  tufts,  and  deli- 
cate  acieular  erystallizations. 

H.=2.  G.=1'937.  Lnstro:  vitreoTiB.  Streak  and  color  white.  Sub- 
transparent.     Brittle.     Taste  saline  and  eooling, 

aomp.—fi^=NitiicDdd  53-4,  potaah  46-6=100.  EHaproth  obtained  for  an  AiHcan  spedmen 
(Beitr.,  L  311)  Nitrate  of  potaslx  liäfi,  sulphate  of  lime  aB-64,  cblorid  of  oaldum  O'äO,  carboaate 

Pyr.,  etc — Deflagratea  vi-ridlj'  on  burniag  eoals,  anä  detocates  wVäi  combustlble  aubstances. 
Cdora  the  flame  vMet  (potaali),     Disaolvea  eaaily  in  water ;  not  altarod  by  exposure. 

Oba. — Fonnd  generally  in  minute  needle-form  crjatala,  and  cruats  on  tha  surftce  of  the  earth, 
on  Wftlla,  rook  s,  eto.  It  forma  abnndanöj  in  certain  aoila  in  Spain,  '!SsT9\  ^^^  Peraia,  esporäaHy 
during  bot  weather  auccooding-  raina.  Also  manufaotured  iVora  soila  where  otber  nitratoa  Initrate 
of  lime  or  soda)  form  in  a  similar  manner,  and  beds  eaüled  miriaries  ara  arranged  for  tliis  pnrpoae  in 
lYance,  Germany,  Sweden,  Hungary,  and  other  oountriea.  Eefuse  animal  matter,  alao,  putrifled 
in  oaleareous  soila,  ^Tea  riae  to  the  nitrate  of  lime.  Old  plaster,  liiiviated,  affords  about  5  p.  c. 
of  nitro.    In  India  it  is  obtainad  ia  iarge  qnantitiea  for  Ibe  arts. 

Nitre  roquires  for  its  formation  dryair  and  long  periodawitliont  rain;  the  potash  oomes  maiiily 
from  the  debris  of  feldapatbio  rocka  m  tba  Boil  The  Oxydation  of  the  nitrogen  of  tha  air  is  pro- 
moted  Jjy  oi^nic  mattora ;  henco  the  nitre  is  genocaliy  aaaodated  with  aaotized  dccomposed 
oipinic  aubatancoa.  A  nitre  omst  from  the  vicinity  of  Oonatantine,  Algeiia,  afforded  K  S  SB'OO, 
CaS  and  Mgfi  3-00,  Na  Q  6'00,  Ä  3-50,  insol,  ato.,  1'60=100,  Bouaainganlt. 

In  Madison  Co.,  Kentucky,  it  ia  found  aoatlered  through  the  looao  earth  coTering  the  bottom 
of  a  large  eave.  Also  in  other  cayerna  in  the  Miaaissippi  Valley.  Those  of  Tonneaaeo,  along  the 
limeatone  slopea  and  in  the  gorges  of  the  Oumbetland  tablc-land,  affoid  it  abundantly. 

Nitre,  aocording  to  Frankenheim,  is  dimorphous,  like  oarbonate  of  lime;  one  form  pi-ismaUe 
(aragonite-like),  the  other  rhombdheäral  (caloile-like).  The  prisraatio  is  tha  normal  one  betwaen 
-10°  C.  and  300"  0.;  and  between  these  tamperaturea  the  rhombohedral  ia  eaaily  tranaformed 
into  the  prismatio  through  the  pxesence  of  some  foreign  aubstanca.  Äbove  300°  the  rhombo- 
hedral is  the  normal  one,  the  prismatio  here  changing  to  it,  and  retalting  agam  ita  focra  Ott  a 
diminntion  of  temparature  (P(^g.,  xaiL  354). 

591.  SODA  NTTRE.  Sonde  nitratäe  naäve  K  da  Rivwo,  Ann.  d.  M.,  vi.  696,  1821.  Hitrate 
ofSoda.  Soda  Nitre.  Nitre  cubique.  Natron-Salpeter  Leonh.,  Handb^  246,  1828.  Nitratin 
Haid.,  Handb.,  183B. 

Khomboliedral.  ÄA^=106°  33';  ai:^0-8276.  Clßavage;  rhombohe- 
dral, perfect.     In  efflorescences ;  also  massive,  granulär. 

H.=l-5— 3.  G.=2-09— 2-29;  2-390,  Tarapaca,Hayes.  Lustre  vitreous. 
Oolop  white ;  also  reddish-brown,  gray,  and  lemon-yellow,  Transparent. 
Eathei"  sectile.  Fraeture  indistinctly  conehoidal.  Taste  eooling,  Grystals 
strongly  donbly  refracting. 

Comp.— SfaS^^Nitrio  add   63'5,   soda  36-5=100. 
mineral  (t.  Leonh.,  1846,  235)   Sa  N  94-291,  Na  Cl  l'Si 
inaol.  0-203,  S  1-893. 

Pyv.,  etc. — Deflagrat«a  on  eharcoal  with  less  violence  than  nitre,  cauaing  a  yellow  lighl,  and 
alao  deliqueaeea.     Oolora  the  flarae  intenaely  yellow.     Dissolrea  in  three  parts  of  water  at  60°  P. 

Obs. — In  the  diatriot  of  Tarapaoa,  northem  Chili,  the  dry  pampa  for  40  leagueB,  at  a  height  of 
8,300  feet  above  the  sea,  ia  covered  with  beda  of  this  aalt  aavaral  feet  in  thickness,  along  with 
Ejpsum,  common  Salt,  glauber  aalt,  and  remaina  of  raeent  sheUa,  the  last  indicatjng  the  former 
preaence  of  the  aaa.    Do  Rivero,  L  o.;  J.  H.  Blake,  Am.  J.  Sei,,  Xixls.  3t6,  1840. 
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A.  A,  Hayes  obtmned  from  masses  collected  by  Mr.  Blake,  Nitrate  of  Boda  64-9S,  snlptiate  of 
Boda  S'OO,  commott  aalt  38-69,  iodida  0-68,  Stella  and  mar!  3'60=99-90, 

In  1831,  160,900  quinlals  of  Öüs  Salt  refined  were  shipped  from  TquicLue;  in  1888,  1,000,000 
qtiintala.     It  is  uaed  for  the  mauufaotnre  of  nitrio  add  und  nitre. 

0  A  ^-2  m  awla  nitre  equals  ceajl y  0  A  J  in  apatite. 

592.  NITROOAIiOITB.    Kalksalpeter  Som.,  Handb.,  ISIS.    Kitrate  of  lirae.     Cfiavis  nitra- 
t6e,    Nittocalcite  S/tep.,  Min.,  ii.  84,  1835.    Calcinitre  Euot,  Min.,  ii.  430,  1841. 

In  effloreseent  eiiken  tufts  and  masses.  Oolor  wliite  or  gi'ay.  Taste 
sbarp  and  bitter. 

Comp,— Ca ^+S=N'itrio  acid  B9'4,  lime  307,  water  9-9=100. 

Pyi:.,  etc. — On  burning  coala  it  alowly  fuses  with  a  alight  detonation,  and  dries.  Teiy  de!i- 
qucBcent  before,  but  not  alter,  being  deaiooated  by  iieat. 

Oba. — It  oceurB  in  BiHty  effloreBcenccs,  in  many  limestone  eaverna,  aa  thoBe  of  Kentucky. 
Tlie  aalt  forma  in  covered  spots  of  earth,  wiere  tbe  soil  is  etüeareous,  and  ia  eitensiTely  uaed  in 
the  mamifacture  of  Mattpetre.  According  to  Hansmanri,  a  large  part  of  tbe  BO-eJiUel  nitre  in 
naturo  ia  thia  aalt. 

693.  NITROmAQNBSITE.     Sitrate  of 
Shep.,  Min.,  ii.  86,  1835.     Magneainitre  m 

In  effiorcaccnees.     White.     Taste  bitter. 

Comp. — The  aalt  contains,  whea  pure  and  anhydrous,  nitrio  acid  Y2-3,  magnesla  27'7. 
Obs. — From  limestone  oaves,  along  with  nitrocaJcite. 

«  of  thia  species  aa  a  natural  proäuct  haa  not  jet  been  dearly  made  out 


4.  BOEATIS. 


Eoric  acid  occurs  in  but  few  minerals ;  tIz,,  Datolite,  Danburite,  Axi- 
nite,  and  Tonrmaline,  with  the  following.  It  is  a  remarkable  iact  that  in 
all  of  them,  as  far  as  kaown,  the  crystallization  is  either  hemihedral  or 
oblique.  Boracite  and  Ebodizite  are  hemihedral  isometrie;  Tourmaliiie 
hemihedral  rhombohedral ;  Datolite  is  monoelinic  ;  while  Danburite  and 
Axinite  are  tricliuie.  In  Tourmaline  and  Äsinite  borie  acid  aets  the  part 
of  a  base. 

AEßANGEMENT    OF    THE    SPECIES. 


894.  Sassolitb 
595,  szaikbltitb 
696.  Htdhobobacite 

2.  0.  ratio  for  base 

537,  EOIMCIIB 


a(C!fl,i(ig)=+ifl")B 


B=|6.1|{|n,+i(ea,Mg)), 


B6©s|&äl*^! +40^01» 
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.ofottiMeg  BEd  acid  1 


thua,  rationaüy,  1  :  3. 


coMPOtrims. 


■  1  ;  12  i  part  or  all  of  the  wafer  probaWy  basic,  and 


600.  BECHILirB 

601.  HOWLITB 

602.  Ulbxitb 

603.  CRrpIOMOEPHITB 

604.  LABBBRELLira 

G05.  Lagohitb 


HCa+ia)E+Ha 
ftSa+^Ca+ifi)S+fi 


Be|e||(iH  +  iKa)  +  2iaq 
(Be)5||es|(iHs  +  jea)+li  sq 

(Be),||e,|(tHi  +  iK%  +  fea)  +  aq 
(Be)i[|e#Fe+aq 


JjjjiendKc.— fi06.  Waewiokitb  B,  Ti,  Mg,  Fe 

694.  SA8&OUTE.  Säle  Bedativo  naturale  JT.  F.  H)^«r,  Memoria,  Firsnze,  IttS;  Maseagni, 
Mem.  8oc  Ital.,  viii.  487.  Hative  Sedatoe  Salt.  Arädura  bora(^  vsigo  Sal  sedatävuio,  Bergm,, 
Sciagr.,  1183,^  Hativo  Boraoio  Aeid  ffirm.,  1796,  Saaaolin  EarsL,1sAi.,  40,  75,  1600.  Adde 
torscique  Fr.    Borie  Aeld. 

Triclmic.  7a  /'=118°  30',  0  A  J=95°  3',  0  A  7^=80°  33',  B.  &  M. 
Twins :  composition-faee  0.  Cleavage :  tasal  veiy  perfect.  TJsuaLly  in 
ißmall  acales,  apparently  six-sided  tables,  and  also  in  etalactitic  forms,  com- 
^oaed  of  smail  sealea. 

H.=l.  G.=l-i8.  Lustre  pearly.  Color  white,  except  when  tinged 
yellow  by  aulphur ;  eometimea  gray.  Feel  smooti.  and  nnctuons.  Taete 
aeidulous,  and  slightly  saline  and  bitter. 

Oomp. — S'B=Boric  add  56-4,  water  43'0  =  1OO.  The  natlve  stalactltio  aalt,  aciiording  to 
JElaproÖi  (Beitr.,  iii.  07),  containa,  meolianioaJly  miied,  sulpIiKte  of  magnesia  and  iron,  sulphate  of 
^Die,  ailica,  carbonate  of  lime.  and  alumina, 

Pyr.,  etc. — la  the  olosed  tube  glyes  water.  B.B.  on  platinum  wire  ftisea  to  a  dear  glaaa  and 
tioges  tie  flaioe  yellowish-green.  Some  apedmena  react  for  sulphiii  or  ammonia  in  tlia  doaod 
tube.  Sohible  in  water  and  alcohoL  DissolTea  in  2'97  parta  of  water  at  100°  C,  and  10*7  parts 
;at  60°  C. 

Obs. — This  long  known  oorapoimd,  the  Std  seäaMwim,  Hambergii,  waa  first  deteeted  in  nature 
hj  Hoefor  in  &e  wflters  of  the  Tuscan  lagoona  of  Monte  Kotondo  and  Oastelnnovo,  and  afterward 
.in  the  solid  State  at  Sasao  bj  Mascagni.  The  hot  vapors  of  the  lagoona  conaist  lai^ly  of  boric 
add.  To  collect  it  the  Tapora  are  made  to  paas  tirougli  water,  wMeh  absorba  the  borio  acid;  the 
walera  are  then  evaporated  by  meana  of  the  ataam  from-  the  springa.  They  yield  aeven  to  eight 
Uiousand  pounds  troy  per  day.  These  lagoons  spread  ovar  a  surfaoe  of  aboat  30  milea  ;  and  in 
the  distauce,  douda  of  vapor  are  Seen  risin^  in  large  Tolumea  among  the  mountaiiia.  The  crude 
borai  Gontama  20  p.  c  or  moro  of  impurities,  among  whicll  Wittsfein  and  Payen  foimd  13-7 
p.  0.  of  snlphates  (the  most  abundant,  Bulph.  ammonia  8'B  p.  c,  aulph.  magnesia  2'6  p.  e,), 

Exiats  also  in  oiher  natural  watera,  aa  at  Wieabaden ;  Aachen ;  Xrankenheil  near  fülz ;  Olear 
Lake,  in  Lake  Co.,  California;  and  it  lias  beea  deteeted  in  the  watera  of  tho  ocenn. 

Occurs  also  ahucdanüy  in  ttie  erater  of  Tulcano,  one  of  the  Liparl  isles,  forming  a  layer  od 
sulphur,  and  about  the  fumaroles,  where  it  waa  diacovered  by  Dr.  Holland  in  1813. 

Kenngott  statea  that  artifldal  oryatala  are  wotuicimie ;  with  /AZ=1I8°  4',  /A  j-!^120°  50'; 
and  twianed  parallel  to  i-i  (Ber.  Ak.  Wien,  xü.  26). 

595.    SZAIBBLTITE.    Szaibeljit  K.  F.  Feiers,  Ber.  Ak.  Wien,  aliv.  143,  June,  1861. 

In  small  nodulee  briatled  with  acicular  crystals. 

H,=3— 4.  G.=3,  Color  white  ontside,  yellow  within,  Streak  white. 
'Tranelucent.     Optieally  biaxial. 
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Comp.— 0.  ratio  for  Mg, B,S=16  :  13  :4;  formula  3  Mg'B'+4H,Stromeyer; 
this  water  be  toaio,  (g^Mg  +  tS)'B  +  -J[fl. 
Analyaea :  1,  2,  Stromeyer  (Ber,  Ak.  Wien,  xlril  34"?) ;  3,  Sommarnga  (ib.,  xlviii. 


5Ö5 
r,  if  part  of 


Aoal.  1  and  3  afford,  atter  separating  impiirities,  the  ir 
B  38-35        Üff  5. 


64-67 


6-95 


Pyr.,  etc.— Tiolda  water.   B.B,  splita  open,  glowa,  and  ftisee  to  a  pale,  homlike,  browniah-gray 
ciaes,  (ioloring  tbe  Harne  rfillowiah-red. 

Obs. — Ootiira  in  kerneis  irabedded  in  a  gray  granulär  limestone  at  Werksthal  ii 
Hungary. 

Named  afler  Szaibcly!,  wlio  coüectad  the  limes 


596.  HYDROBORACITE. 


)latea  translucent. 


Magn< 

fibrous  and  foliated  g^psum. 


34.    Hjdroua  Borate  of  Lime  and 


Color  white,  with  apots  of  red  from  i 


Comp.— Öa=  B'+Wg'B'+ia  Ä=(i  Ca+  J  Sg)'B^+S  fi 
(Oa,Mg))'B;=Bor«  acid  41  "S.  lime  I  '  ~  ■     --■. 

(Pog^.,  jsil.  4S) : 


Sig 

fi 

0-43 

26-3S=ll)0. 

O-Jl 

2633=100. 

ObH.— Hydroboraoite  was  first  obacrred  by  Hess,  in  a  collecfäon  of  Oanoasiaa  miiierala.  The 
Bpedmen  wa8  füll  of  holea' fllled  with  elay,  containii^  different  aalta.  It  may  be  mistaken  for 
gjipsum,  tot  ia  readily  distinguiahod  by  ifcs  fiisibility. 

597.  BORACITE.  Eubische  Quarz-Kryatslie  (fr.  liinetnu^)  LaMns,  Crell's  Aon.,  fl.  838,  1161. 
Lüuetorger  Sedatiy-Spath  Westramb,  Ki.  phjs.-oh.  Abh.,  iit  167,  1789.  Borazit  Wem.,  Belara. 
J.,  1789,  393,  1780,  234.  Borate  of  JMagnesia.  MagnSaie  boratfe  Ä.  Parasit  0.  Ffijei-,  Pogg., 
icü.  77,  1854.    Masaive  Eoraoite  of  StaaBflirt=StaBfiirtIt  G.  Hose,  Fogg.,  xovü.  633,  1856. 

leoTfietric ;  tetraliedral.  Piga.  1,  29, 30,  and  the  aniiexed.  Observßd  plaiiea 
ä  in  tiie  fignree,  with  alao  ^^i 


2-2,  S-|,  on  alteniate  angL 
only.  Cleavage ;  oetaliedral, 
in  tracea.  Ciibic  faeee  some- 
tiniGB  atriated  parallel  to  al- 
ternate  paira  of  edgea,  aa  ' 
pyrite. 

H.=7,  in  ciystals;  4- 
maasive.    G.=2-974,  Haid- 
inger ;  2-9134,  ma^ire,  Kar- 
sten.    Lnsti-e   vitreona. 


■5, 


V 


<r^ 


yy 
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cliuing  to  adamantine.  Oolor  white,  inclining  to  gray,  yellow,  and  green. 
Streat  white,  Subtranspareiit — tranelucent.  Fvaetnre  conclioidal,  uiieven. 
Pyroeleetrie,  and  polar  along  tlie  four  octahedral  axes. 

Var.— 1.  OrdiMwy.  lucryatals.  2.  ifossii«,  withsometimes  a  subcolmnnw  etracture;  Sta^ 
fm-tite  of  Iti«e.  It  leeetnblea  a  flne-gr^ned  white  marble  or  granulär  limeEtooe.  Forasite  of 
Vo^r  is  Üie  plumoae  interior  of  aome  ciystals  of  boracite. 

Comp, — ilg^6'  +  4-MgCl=Borio  acid  62-fl,  mBgnesia  aß'S,  chlorid  of  magnesiara  10-6=lO0. 
AnalysBs:  A,  of  erTstsla;  1,  Stromejflr  (Öilbert'a  Ann.,  slviü.  215);  2,  Arfredson  (Ak.  H, 
Stockt.,  1822,  S3):  3,  Eammelaberg  |Po^.,  ilil.  44S) ;  4,  Weber  (Pogg,,  Lcxs.  282) ;  5,  6,  Potyka 
(Po^.,  e™.433);'7,  8,  Siewert  and  Gsiat  (J.  pr.  Oh.,  Ijrxnü.  338). 

B.  Of  Maasive  Boracite  or  SCaaafurtito :  1,  Karaten  [Pogg.,  is^  557,  184V) ;  2,  0.  F.  Ohaadlcr 
(Inang.  Diaa.) ;  3,  Siowert  äs  Drenkbam  (ZS.  Nat.  Ter.  Halle,  xi.  365);  4,  H,  Ludwig  (Arch. 
Pha™.,II.  20VL  129);  5,  Hointz  (J.  pr.  Ch.,  lxKVi,243);  0,  Potyka  (Pogg.,  crii.  4SS) ;  7,  Kromajer 
(Areh.  Pharm.,  II.  scriü.  139): 

B  Mg  Pe      MgCl         fi 

A.  1.  lüneliutg,  irp.  cryst 


l 

[67] 

33 





=100  Strom. 

6M] 

69'nl 

30-3 

=100  Arfv. 

BO-23 

=100  Ramm. 

(ä) 

31-39 

0-61 

3-62=100 'Weber. 

€2-91 

25-24 

te 

0-65=101-19  Fotvfca. 

6119 

26-19 

1-66 

10-41 

0-94=100-39  Potyka. 

(f) 

[61-83] 

25-43 

1-33 

11-42 

=100  SiewBrt. 

(i) 

tei-8ol 

26-44 

" 

1-44 

11-32 

=100  Geist 

[S919] 

29-48 

1-03 



=100  Karsten. 

t69-18i 

h 

iO-39 

=100  Ohandler. 

69-05-' 

SO-83 

0-32 

=100-20  S&D. 

58-45' 

23-80 

11-75 

6-00=100  Ludw^. 

61-32' 

25-74 

10-93 

I-63=100  HointE. 

60-77' 

26-16 

f, 

)0-40 

10-73 

1-95=100  Potyka. 

68BÖ 

24-93 

9-97 

6-20=100  Kromajer. 

An  iroNrlmmcile  (Biaeoatasafurtit)  from  Stassfurt  is  deseribod  by  Hnjssen  {Jahrb.  Min.  1866, 
32^  havinjj  haifthe  Sig  renlaoed  bj  te. 

Wealrumb,  who  waa  üie  first  to  detact  in  borscite  ihe  borio  acid  (Sodatiysalz— Sedative  aalt  of 
old  authora),  fbund  (L  a,  and  also  Schrift  Ges.  N.  Pr.  Berlin,  is.)  Borio  amd  68-0,  magnesia  13-5, 
lime  irO,  alumina  1-0,  oxydof  iron 0-76,  ßilioa  20=96 '25.  In  another  trial heobtained BSB-O, 
Sg  30-5,  Ca  7-0,  i'e  1-35,  Äl  3-26,  Si  1-0,  with  2  of  water  or  loaa  on  ignition=99-0.  Several  of  tlie 
subaequent  analyats  failed  lo  deteot  the  cihlorine. 

Pyr.,  etc. — The  maaaive  varielj  prea  water  in  tho  cloaed  tube.  B.B.  both  varieties  fuae  at 
2  with  intumeaeence  to  a  wliite  cryatalline  pearl,  ooloring  the  flame  green  ;  heated  after  moialen- 
iijg  with  oobalt  aolutlon  asaumea  a  deep  pink  color.  Mised  with  osjd  of  eopper  and  heated  on 
charcoal  coIorB  the  öame  deep  aaure-blue  {dhlorid  of  oopper).     Solnble  in  muiiatio  acid. 

Solnble  in  powder  in  dilute  muriatio,  nitriu,  or  Bulphuric  aoida,  and  the  massive  kind  moat 
readily  ao  Altera  very  alowlj  on  exposure  owmg  to  the  chlurid  of  magnesium  presont  whii,li 
takea  iip  water 

It  ia  tlie  frequcnt  preaence  of  thia  deliquescent  dilond  m  tho  mBaalTe  mineral,  ttu^  ong  nat 
ing,  that  led  to  the  Tiew  that  there  was  a  hydrous  boracite  {alaaafurhito),  See  on  ihis  pomt 
Biadiof  a  Stemaalz« erke  bei  Staaafurt  p  36,  aud  ''teinbei.k  in  Pogg.,  cnv,  68.  Faian/f  of 
To^er  la  a  result  of  the  aame  kmd  of  alteration  in  täie  interioc  of  crystals  of  boracite,  which 
gives  the  somewhat  plumose  charaoter  it  has,  and  Üie  n  ater  'Weber's  analysia  above  waa  prob- 
ably  raade  on  «uob  an  altered  crystal 

Obs. — Observed  m  beda  of  anhydnl«,  gypaum,  or  a^t.  In  cryalals  at  Kslkbei^  and  Schildstein 
in  Lüaeburg,  Hatiovet ;  at  Segeborg,  naar  Kiel,  in  Holatcin ;  at  Luneville,  La  Meurthe,  France ; 
maaaive,  or  as  part  of  the  rock  of  the  Salt  Mine  at  Staaafurt,  Pmsaia. 

Bora<äte  was  first  shown  to  be  pyroeleetrie  by  Haüy  in  1791. 

698.  RHODIZITE.    Ehodizit  G.  Rose.  Pogg.,  xsxiii,  363,  1834,  iisii.  321.    Ehodicit  Hausm. 

Isometrie  and  tetraliedi'al,  like  boi'acite.  Planes  1  smooth  and  sbining, 
i  often  uneven, 

H.=8.  G.=S-S— 3'42,  Lustre  vitreous,  inclined  to  adamantine.  Color 
wbite.    TraasJucent.    Pyroeleetrie. 
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Pyi-T  etc.— B,B.  in  the  pletinum  forcaps  fuees  witi  difSculty  on  the  edges  to  a  white  opaqiie 
glasa,  tiaging  tlie  flame  at  firat  gresn,  then  green  below  and  red  above,  and  finally  ved  throagliout;. 
Witli  borai  and  aalt  of  phosphorua  fuses  to  a  transparent  glass.    Supposed  to  be  lime-boracite. 

Obs.— Found  by  G.  Rose  in  minute  oryatals  on  red  tourmalinea  from  near  Sarapulsk  and  Schai- 
tansk  in  the  vioimty  ot"  Äatbarinenbiu^,  and  named  IVora  /uJi^sw,  iD  alluHion  to  its  tinging  flaüie 
red.     The  largest  oryetals  seen  were  two  lines  ii   '* 


fr^n 


Monodinic.  0=73°  25',  ZA  1=87°,  O  A  2-^=132"  49' ; 
a:h  :  c=0-4906  :  1  :  0-9095.  Obeerved  planes  as  in  the 
annexed  figure,  -with  also  44.  0  A  I=7S°  40'  and  101° 
20',  0  A  1=139°  30',  0  A  2=115°  53',  0  A  4-i=114°  51^', 
(9Aa=90°,  i-iA  7=133°  30'.  Cleava^e  :  i-i  perfeet; 
Zlese  BO  ;  «4  in  tracea.  Plane  of  composition  i4;  O  A  0 
=146°  50'. 

H.=:2— 2'5.  G-.=1'716.  Lustre  vitreona — resinous  ; 
Bometimea  earthy.  Color  white ;  Bometimee  grajish,  Muish 
or  greenish.  Streak  white.  Translueent — opaqne.  Frae- 
tnre  conclioidal.  Eather  hrittle.  Taste  sweetisli-akaline, 
fceble. 

Comp.— STaE'+lofi;  or  (iSa+f  ä)B+4ift=Boricadd  36-6,  aoda  lG-2,  water  41-2. 

Pyr.,  etc. — B.B.  puffe  up,  and  afterward  fUsas  to  a  transparent  globule,  ealled  the  glMs  of 
borax.  Jused  with  fluor  spar  and  bisulphate  of  potash  it  colora  the  flame  around  the  assay  a  oleac 
green.  Soluble  in  water,  jielding  a  faintly  alliaiine  Solution.  Boiüug  water  diaaolves  double  ita 
weigbt  of  this  saJt. 

Oba — Borax  was  origiaaEy  brougbt  from,  a  aalt  lalie  in  Thibet.  Tiie  boraa  is  dug  in  laasses 
iVom  the  edges  and  ahallow  parta  of  the  lalie,  and  in  the  oourse  of  a  Short  time  the  holes  thus 
inade  are  agflin  filled,  This  erude  borai  -wsa  formerly  sent  to  Europe  imder  Üie  name  of  tlncal, 
and  tiiere  purified.  It  is  announced  by  Dr,  J.  A-  Teateh  aa  oxiating  in  the  waters  of  tbe  aea  aiong 
the  California  ooaslj  and  in  those  of  many  of  the  raiaeral  Springs  of  Califorma  (J.  Franlii.  Inst., 
ISBO).  Orystals,  2  er  3  iueheB  acrosa,  occur  in  the  mud  of  Boras  Lake,  near  CJear  Lake,  Oal., 
6B  m.  H.W.  of  Suisun  Bay  and  36  m.  frora  the  Pacific  It  haa  alao  been  fonnd  at  Viquintizoa 
and  Bscapa  in  Peru ;  at  Halberstadt  in  Transylvania ;  in  Ceylon.  It  occurs  in  Solution  in  the 
mineral  Springs  of  Chambly,  St.  Ours,  etc.,  Canada  East  (Hunt,  Logan's  Gr.  ßep.,  1853). 

The  waters  of  Boras  Lake,  California,  oontaiu,  accordii^  to  G.  E.  Moore,  53B'08  grains  of  orys- 
talljzed  boraa  to  the  gahon  (Am.  J.  3d.,  sll  257). 

Boras:  is  now  eitensively  made  from  the  borio  a(^d  of  the  Tuacan  lagoona,  by  the  reaotion  of 
thie  acid  on  carbonate  of  aoda.  This  aalt  is  emplojed  in  several  metaUnrgic^  Operations  as  a 
.  in  the  mauufacture  of  glass  and  gems,  and  extensively  in  the  proceas  of 


id  borai  from  the  Arahio  huraq,  whieh  included  alao  the  nüre  (carbonate  of  soda)  of  andent 
writcrs,  the  nalroa  of  the  Egyptäans. 

Prot  Beehi  has  atialyzed  a  berate  occnrring  aa  an  incrustation  at  the  Tuacan  lagoons,  wMeh 
afforded  B  43-56,  Sa  19'aB,  S  81-19=100,  givmg  Uie  forinula  Sa  E'+Ö  S  (Am.  J,  Sei.,  IL  xm 
128). 

li.  129,  1854.  BechUite  i>iin(i,   Hydroua 


Comp.-0.  ratio  for  Ca,  B,  fi=l  ;  6  :  4;  (jCa+jH)  B+ljfi^Boric  acid  52-2,  lime  20-9, 
wal«r  26-9=100.    Analysisr  Beohi  (1.  o.)t 


.ccy  Google 


598  OXYGEN   COMPOUKDS. 

Pyr,  etc.— TieMs  w  te       BB   f              üy       1       g  tli    n  m  dl  liy  U  -v  , 
with  aulpturio  acid  th   fl  m       col      dg     a. 

Obs— Found  by  B    h        an            t  t         t  th    1   tli      f  th   b  1 1  g    na  of  TnBcaiiy. 

Artlfi— A  hot-wate  1  t  1  xi  T»  ce  t  t  1  li  yl  1  ied  Loeaiiu  (J. 
Pharm.,  Hl.  isiy.  33}  &I  f  Salt  h  Tmg  th  bo  t  d  t  m  1  bj  him.  Kraut 
obtained,  undor  eiioil  ir  m  ta  oes,  th  lap  md  0  B  +  6  S  5  H  fter  drjing  oyer 
Bulpburio  aoid,  and  sE    fte   h    tigtol20    C 

The  Sayesitie  of  D   P    b      (Phil   Mg    IT   3x     113)   from  th  w  t  r^    f  the  hot  apringa, 

Bafios  del  Toro,  in  tte  C    dill  ra         C  q   mh    m      h         th     i  i             It  ooeurs  in  tha 

waterB  in  the  form  of        w  wl  te     Iky      fthsflk,      dal  ßky     diment  at  the 
boEtom. 

Forbee  su^asts  that  the  mineral  is  formed  hy  the  aotioa  of  hot  Tapora,  volcanio  in  source,  oq 
tte  lüne  of  the  watera  through  wbioh  they  paas, 

601.  HOWLITB.    Siliooborocaloite  K  Bno,  Pha  Mag.,  IT.  tssv,  1868,    Howlite  Demo. 

In  siiiail  rounded  imbedded  nodules,  Textare  compact,  without  cloav- 
age ;  also  ehalk-like  or  earthy. 

H.=3'5;  oftenless,  ö.=2-55.  LustreaulDviti'eoue,  glimmenng.  Color 
■wMte.  Subtranslucent,  or  tranalucent  in  thin  splinteTs,  Practnre  nearly 
even  and  smooth. 

Comp. — Ä  hydrona  borafe  of  lime,  similar  to  JecSÄ'te,  combined  with  one-Bixth  of  a  Silicate, 
aualogous  to  ÄJjiiiii-ite.  0,  ratio  fot  B,  B,  SVli— ■!:  14  ;4  :  5;  correaponding  to  [(^Öa  +  ^fi) 
E+#Ö]+i[(iOa=+iB)'§i=]=Boric  acid  43'0,  siüca  16-8,  lime  29-4,  water  ll'a^lOO.  How 
deducea  tie  0.  ratio  4  ;  15  :  4  ;  5 ;  but  as  the  boria  acid  was  not  directly  determined,  itB  prefer- 
euoe  to  the  pteoediog  is  not  cortain.  How  writes  the  formula  äOaSi+a  (Ca  ß*+fi)+3'E. 
Analysea :  1-3,  How ;  4,  the  mean  after  excluding  the  lime  as  gypsum : 

Si  "ä  S      Sl^      Öa         S 

43-331     1-03     tr.     28-90     11-66 
]     0-80     Ö-.     28-04     11-62 


— Occurs 


T>Bumej;oL     15' 

äcotia,  in  nodulos,  of  the  size  mostly  of  fllberts,  or  ^  in.  to  J  in.,  and 
rareJy  1  to  2  in.  througti,  imbedded  in  anhydrita  or  gypsum,  a,t  Brookville,  about  3  m.  S.  of 
Windsor,  and  associated  with  uleiite.  The  harder  kind  (aoaL  1,  2)  oocura  ia  anhydrite,  and  tte 
softer  (anal  3)  in  gypsum. 

602.  ULEXITE.  Boronatrocaldt  VJex,  Ann.  Ch.  Hiarm.,  Ixx.  49,  1849.  Natron-Ealk-Borat. 
Dleiite  Diino,  Mn.,  696,  1850.  Katronboroealcite.  TinkaWt  (fr.  AfHoa)  Zletemsky,  Polyt. 
Centr.,  1384,  1869. 

In  rounded  masses,  loose  in  texture,  consisting  of  fiue  fibres,  which  are 
acicular  or  capiUary  crystals. 

G-.=i'655  N.  Scotia,  How.     Li^tre  silkj  witMn,     Color  wbite. 


Comp.— O,  ratio  for  Sa,  Ca,  B,  fi=l  :  2  :  18  :  18,  Eamm,,— {ifi+^Ii)B  +  5S=Borio  acid 
45-6,  lime  12'S,  aoda  6'8,  water  35-3=100.  How  deduces  for  the  TT.  Scotia  mineral  the  ratio 
1  ;  2  :  ID  ;  15=Borie  acid  44-0,  lime  14-1,  aoda  1-8,  water  34a=100.  Analyaes;  1,  Dlex(l,  o,); 
2,  A,  Dick  (PhiL  Mag.,  lY.  vi.  50);  3,  Bawinelsberg  (Pi^.,  sovil  301);  4,  Heibig  (Dii^ier'a 
Pol  J,,  cslvii.  819);  B-S,  Kraut  (Aroh.  Pharm.,  IL  oiiL  26,  Jahresb.,  1882,  150,  Ann,  Oli. 
Pharm,,  cisxix.  252);  9,  Lunge  (ib.,  cixivüL  61);  10,  Kletzinski  (Polyt.  Centr.,  18B9,  1334, 
Ramm.  Min.  Ch.,  888);  II,  Phipaon  (C.  B-,  hi,  401);  12,  Salvetat  (ib.,  536);  13,  H.  How  (Am.  J, 
Sei.,  II.  xsiv.  230)  ;  14,  id.  (ib.,  ssiii.  9) : 

B         Ca       Sa     £      fi    FaCl 

1.  Iquique      [49-5]     15-9       8-8      25-8      =100  üles. 

a,        "  [46-46]  14'32    8'33  0-ßl  2:'22  2-65,  S  I'IO,  sand  0-32  =  100  Dick. 
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13-46 

7-03   33-78 
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Ca       Sa     fi:      Ä    NaCI 

10  0  Eamm. 
100  Heibig. 
;100  Kraut, 
100  Kraut. 
=  100  Kraut 
-^lOO  Kraut 

Iquique       44'38     12-69     6-68 36-85 ,  ilg  0-60=100  Lange. 

W.  Africa  86-91    14-03    8-69   37-40  3-19,  Sa  S  0-89=100  Kletzinaki. 

Iquiqne      34-71    14-45  11-B5   34-00   ,  Ol  1-34,  B  1-10,  Sl  0-ßO,  aacd  2-00=100-15  P. 

"  34-74    15-76     8-33   35-00  0-81,  §  0-34,  eartliy  2-90=100  Salyetat. 

¥.  Scotift  [41-97]  13-95     S-36    34-39    — ,  g  1-39,  Mg  0-04=100  How. 

14.  ■'  [44-10]  14-20     7-21    34-49    =100  How. 

6.  ofanaL  10=l-fll3. 

In  analysis  3,  S-IT  chlorid  of  sodium,  0-41  sulphate  of  soda,  anii  0"39  sulphate  of  liraa  are 
eadudad. 

Pyr-,  etc Tields  watet.    B.B.  fusea  at  1  -with.  intumeseenes  bD  a  dear  blebby  glaas,  coloriug 

the  äame  deep  yellow.  Moistened  witli  sulpliuric  acid  the  color  of  Üie  flame  ia  momeutarily 
chauge  J  to  deep  green,    Not  soluble  in  eold  water,  and  but  little  so  ia  hot ;  the  aolntion  alkaline 


Obs.— Occnra  in  tha  dry  plaina  of  Iquique,  Southern  Poru ;  in  the  prorince  of  Tarapaca*  (where 
it  is  called  tiza),  in  whitish  rouuded  masaes,  from  a  baEBlnul  to  a  potato  in  aize,  which  oonsist  of 
interwoveu  fibres  of  the  ulexite,  with  piokeringite,  glauberite,  ialite,  gjpaum,  and  other  impuri- 
ties ;  on  the  West  Africa  coast ;  in  Hoya  Scotia,  at  Windaor,  BrookviUe,  and  Newport  (H.  IIow), 
fiUing  narrow  cavities,  or  oonstitutir^  distiuct  nodulea  or  mammillated  maases  üntedded  in  white 
gypsum,  and  assoeiated  at  Windaor  with  glauhor  aalt,  the  lustre  iaternally  silky  and  -the  color 
veiy  wtite ;  in  Nevada,  in  the  Salt  marah  of  the  Oolumbua  Mining  DiBtriet,  forming  layers  2-5  in. 
tliidt  alternating  with  layers  of  salt,  and  in  balla  3-4  in.  tbroagh  in  the  aalt. 

Hamed  after  Dies,  who  gave  the  first  oorreot  analyais  of  the  mineraL 

Alt.— Ocouxs  alterod  to  gypaum. 

Eayemie  Dana  (Hydrous  Borate  of  Imne  A.  A.  Hayes,  Am.  J.  BcL,  üri.  377,  slyii.  S15,  1844 ; 
Eorocaleite;  Hydroborooaloite  Eamsm.,  Baaäb.,  1429,  1847)  from.  aouthetn  Peru,iB  the  aboye.  It 
eomea  from  the  same  locoüly,  and  haa  the  aame  appearanee;  and  all  BEalyses  of  the  Peruvian 
mineral  aince  that  by  Ilayea  have  found  soda  to  ho  an  eaaential  conaütuent.  Hayea  obtained 
B4e-ll,  Öa  18-89,  S  35-00=100,  with  the  formnla  CaS'+eS;  and  he  attributed  the  soda  found 
by  Ulex  to  the  mised  glauberito. 

603.  ORTPTOMORPHITE.    K  Bbw,  Am.  J.  SoL,  II.  xisii.  9,  1861. 

In  kerneis  apparently  imcrystalline,  but  under  a  high  magnifying  power 
shown  to  eonsist  of  thin  tables  or  plates,  rhombie  in  outline,  and  about  80° 
in  angle. 

Without  lustre.     Color  white. 

Comp.— 0.  ratio  for  Sa,  Oa,  B,  fi,  aoeording  to  How,  ft-om  au  imperfect  analyaia,  1  :  3  :  27  :  13 
=Borio  acid  58-5,  lime  16-6,  Boda  5-B,  -wator  20-1=100,  and  no  satiBfactory  formula.  1  ;  3  ;  24 : 
12  would  give  tho  move  probable  coropoaition  (i(Sa,Ca)  +  iS)B  +  fl=Boric  acid  55-6,  lima  16-7, 
soda  6-3,  water  21-5=100,    Anaiyaia:  How{Lo.): 


B  is  the  result  after  removing  the  magnesia  and  part  of  tiie  soda  in  the  State  of  aulphates 
impurities, 

Pyr,,  etc — Same  as  under  uleiite. 

Obs. — Occura  in  wiiite  hiatreless  kemels  of  the  siae  of  a  pea  or  bßan  lyii^  between  crystals 

*  l'he  province  of  Tarapaca  ia  betwesn  19°  and  21J°  S.  lat.,  and  3000  to  3600  feet  above  t 
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glauter  Salt.    Ths  tabulor  eharacter  of  the  material  ia  Bupposed  to  be  evidenoe  of  disünetioa  ftom 
ulexitB,  whieli  ia  capiUary  in  ite  forms.    Breadth  of  (ablea  aboat  '0048  of  au  incb,  Hobb. 

Nfliaed  from  «puirrot,  coaceakd,  and  piffi,  form,  ia  alluaiou  to  the  iüTisibilitj'  of  tbe  atnicture 
escept  under  a  micioscope. 

604.  LABDERBLLITB.    B&^i,  Am.  3.  ScL,  IL  xyü.  130. 

Very  ligtit,  white,  and  taetelesB.     Appearing  under  the  microaeope  to 
he  made  up  of  minute  oblique  rectangular  tahles;  M  A  T=110°,  Ainiei. 

Dre  proliably,  mfltiiig  tie  water  pattly  basic,  (iNH'0+4fl)]ß 

S6S-356        Nff0  12'134        fl  18-325 

DiBBolvea  ia  Iiot  water,  and  is  traaafomiBd  into  a  new  aall^  repreeented  by  the  formula  IT  H'  0 
B"+9  fl,  or  (i  F  U' 0 +  I-H:)  B'+2i  fi. 
Oba.— Occure  at  the  Tuscac  lagoons. 


An  earthy  mineral  of  an  ochreoas  yellow  color. 

|'5,  sesqulosyd  of  iron  3J'8,  water  12'T^100.    Acalyais 
9): 

B  41-95        JJe  36-26        fi  14-02        S[g,  Ca,  and  loaa  1-V7 

Occnre  aB  an  iueruBtation  at  tlie  Tusoan  lagoons,    Firät  meDtioned  by  Eeudant. 

606.  WARWICIOTE.    Sli^m-d,  Am.  J,  Sei.,  xsxiy.  313,  1838,  ixivi.  85,  1839.    Enceladite 
T.  3.  Rmi,  ib.,  IL  ü.  30,  1846,  li.  BB2. 

Monoclinic?  ZA  J=93°— 94°.  UsTial  in  rhombio  prisms  with  obtuse 
edges  tnmeated,  and  the  acute  bevelled,  summita  generally  rounded;  eur- 
tacea  of  larger  erystala  not  poliahed.  Cleavage :  macrodiagonal  perfect, 
afibrding  surface  with  vertief  etries  and  ti'aces  of  oWique  cros8  cleavage. 

H.=3-4.  G.=3-19-3-43  ;  3-351,  small  erystais,  and  3-433,  large  id., 
Brueh.  Lustre  of  cleavage  Bui'face  submetallic-pearly  to  subvitreous ;  often 
nearly  dull.  Color  dark  nair-brown  to  dull  black,  BOmetimeB  a  copper-red 
tingc  on  cleavage  anrface.    Sti-eak  bluish-black.    rracture  uneven.   JBrittle. 

Ckimp. — Bssentäally  a  borotitanato  of  magnesia  aad  iroc,  witii  15  to  20  p.  e.  of  boric  add, 
Staitji  and  Brusb  (Am.  J.  Sei.,  IL  xvi.  383),  T.  S.  Hunt  found  in  small  lusWoua  uasltered  crjs- 
talB(Am.  J.  8d.,  n.  si.  352): 

Ti  31-5        Sig  4S'5        S'e  8-1        iga.  2-0 

with  G  loss  of  14 '99  p.  a,  whjuii  Smitb  and  Bnieh  show  to  be  boric  acid. 

Pyr.,  etc. — Yields  water.  B.B,  infuBible,  but  becoraes  l^hter  in  water ;  moislsned  witb  Bnl- 
phuric  acid  givea  s,  pale  green  color  to  tie  flame,  With  salt  of  plioaphorua  Ie  O.P,  a  elear  bead, 
yellow  wMIa  tot  and eolorlesa  on  oooling;  in  R,?.  on  cbarooal  with  tin  a  violet  ctjor  (titanio  acid). 
With  soda  a  s%ht  jnanganese  reaetion.  Decomposed  by  Bulphuric  acid;  the  producta  troated 
with  aloohol  and  ignited,  gives  a  green  flame,  and  boiled  with  muriatic  acid  and  metaUie  tin,  ^vea 
on  evaporation  a  Tiolet-colored  aolutlon. 

Obs. — Ocoura  in  granulär  limeatone  2|  m.  S.W.  of  BdecTJUe,  H".  Y.,  with  spinal,  ohondrodite, 
Serpentine,  etc.  Cryatals  nsually  small  and  sleuder ;  sometimes  oyer  2  in.  long  and  |  in.  broad, 
The  lattor  are  the  atcelaäiie  of  Hunt 
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5.  TÜNGSTATES,  MOLYBDATES,  VANADATES. 


.EEASGEMENT  OF  THE  SPEOIES. 


I.  TÜNGSTÄTES  AND  MOLTBDATBa 


610.  WOLFRAMira  A 

(i*e  +  ^Kln)W 

WesieJK^Fe+JMn) 

B 

(%^B  +  ^ila)W 

We4eal(JFe+?Ma) 

0 

(fFe  +  JftIn)W 

We,ie,||(|-ffa+iäfn) 

D 

te :  I(ln=a  ;  1,  3  :  I,  5  ; 

I 

eil.  HCBNERIIH 

fcW 

W0:,!e4äfti 

613.  Fbrbbeitb 

aJe+i3fe)'W= 

w.-e4e=|Hfi^+iMn) 

613.  Megabasite 

a^e  +  iiLufW' 

w,e„ieeK^Fe+SMn) 

614.  SCHBBLIXB 

CaW 

"W  tTaltTajca 

615.   OOTROSOnEBLETE 

{SOa  +  iÖu)W 

weäS0,i|(|€a+jeu) 

616,  SlOiaiTB 

tb-W 

W©,||0apt> 

e:-7.  -WULFENITB 

PbSto 

Mo©5|ejBPb 

61S.  Patbbäitb 

OöSto 

Mo  t'altj^ll'ÖO 

11.  VANADATBS. 

619.  Dbchbhitb 

ith,Zn)f 

¥e,l|a,l(Pb,  zn) 

620.  Descloizitb 

th'V' 

■¥-0|[©ipbi 

621.   TASADlfJITE 

3fb=V-+PbCl 

¥ie,iPb,+iPb  eis 

622.   VOLBORTHITB 

Cu,v,a 

633.  Ohileitb 

610.  WOLFHAMITS.  LupiSpuma,  Lapia  niger  ex  quo  conflatiir  CBiiiiidumplmnbiim[=Tia], 
Agric.,  Fosa.,  355,  1646.  Tolfram,  Ferrum  araenieo  mineraliaatum,  Spuma  Lupi  {fr.  tin  vBins), 
Wall,  Min.,  268,  lT47.  Magnesia  [^Mangaueae]  parva,  cum  pordone  martls  et  jovis  jnista, 
Wolfram  (fr.  Altenberg),  Cranst,  Min-,  107,  1758.  "Wolfram =TtraGSTic  Acni,  Iron,  and  Mang., 
d'ElkiM/ar,  Ohem.  Zergl.  Wolframs.,  1785.  TungBtate  of  Iron  and  Manganeee.  Scheelin  ferru- 
ginö  K,  Tr.,  iv.  1801.    Wolframit  Smik.,  Ohar.,  221,  1333. 

Orthorhombic.  /A  7=101"  5',  Eoae  (101°  45',  Kerndt;  101°,  Deseloi- 
zeaux);  jA  «-«=140°  32';  'i-^  A  ^1=11T^  W ;  14  A  i-^,  over  the  aummit, 
=99°  12' ;  M  A  ä-ä=157°  38'.  Crjstals  often  monoclinie  in  habit,  half  of 
the  planes  -|-,  1,  J-f.  and  2-ä,  being  abaenfc  or  mach  smaller  than  the  other 
half.  Cleavage ;  iri  pei'fect,  i-t  imperfect.  Twina ;  planes  of  compoaition 
i-i,  f-l,  and  rarely  ^,  Also  irregulär  lamellar ;  eoarse  divergent  columnar ; 
massive  granulär,  the  particlea  strongly  coherent, 

H.=5— 5'5.  G.='r"l— 7"55.  Lusti-e  eubmetallie.  Color  dark  grayish 
or  brownish-blaclt.  Strealr  dart  reddish-brown  to  black.  Opaque.  Some- 
times  wi   ' 
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Var. — The  moat  important  varieties  depend  on  the  proportions  of  tlie  iron 
Those  rieh  in  manganese  haye  G.=7'19— 7-54,  Trat  geaerally  b9low  7'25,  and  ths  Btrealf  ia"mo3tly 
blaelt.    Ttose  rioli  in  iiou.  bave  G.=l-2— 7-54,  and  a  dark  reddieh-brown.  atreak,  snd  they  are 
ly  attractable  by  the  magnet. 


0                 1 

1- 

i-i 

i-i 

f-i 

1 

Li 

2-ä 

i-i 

i-2 

/ 

!-S 

i-i 

<i>^ 


Observed  Hanea. 

Oomp.-ff'e,  &)W;  mosUy  either  sJ'o  W+3  SlnW,  or  4  J-e  W+Mnff ;  but  also  ratlos 
2:  ],  3:  ],  ß:  I,  andl;  4. 

AJialjSBB ;  1,  Q-.  J.  Pöpplein  (Mining  Mag.,  IL  L  359) ;  2,  0.  S.  Hodman  (priv.  ooatrib.) ;  3,  Ber- 
nonilli  (Po^.,  ciL  603) ;  4,  6,  SohaffgotBck  (Pogg.,  lil  476) ;  6,  Ebeltaen  {Ann.  Ch.  Fhya.,  III.  yüi. 
605);  7,  Kuaain  (Baram.  3d  SuppL,  127);  3,  BecnoviiUi  fL  a);  9,  Weidinger  {ZS.  Piiarm.,  18Ö5, 
Hl);  10,  R.  Schneider  {J.  pr.  Ok,  slix  322);  11-16,  Xerndt  (J.  pr.  Ch.,  ilii.  81);  17,  Bemouilli 
0- a);  18,  19,  Schaffgotsch  (Le.);  20,  Kemdt  {1.  c);  31-24,  Bernouilii  (1.  c);  25,  E.  Petzold 
(Pc^.,  xoiü.  474);  26,  Ebelmen  (i.  c);  27,  Eammelsbei^  (2d  SuppL,  175);  28-30,  Kerndt  (L  c); 

Sl-33,  ß.  Schneider  (1.  c);  34,  F.  A.  Genüh  (Am.  J.  Sei.,  IL  laviii.  263) ;  35,"-— '■ ^-"-    " 

xyi.  476) : 


I.  Eaiio  of  te  W  to  TänW=l  :  i. 


1 

St.  Francis  E,,  Mo 

6-G7               (1)  75-40 

5-59    19-38 

1-13=100-60  Pöpplein. 

Madison  Co.,      " 

74-85 

4-99    20-25 

=99-81  Eödman. 

i 

Zinnwald 

76-20 

5-60    17-94 

=99-74  BemouillL 

IL  Bali«  o/feWto  Mn  "^=2  : 

8. 

4 

Zinnwald 

7-191                     15-33 

9-5B     15-12 

=100Sohaffgot3oh. 

7-191                    75-66 

9-49    U-85 

< 

ß)  75-99 

9-62     13-96 

0-48=100-05  Ebelmen. 

75-92 

9-38    14-04 

=99-34  Kussin. 

8 

75-lS 

9-72    lS-99 

tr.,  Ob  l-10=99-98  Bemouilli 

9 

75-62 

8-13    12-17 

2-27,  Ti  1-89,  H  0-31=100-99  T 

10 

7601 

9-81    13-90 

1-19^100-91  B.  Schneider. 

11 

7-223                     76-34 

9-61    14-21 

=100-16  Kerndt. 

13 

7-231— 7-32          75-62 

9-65    14-86 

=100-02  Kerudt. 

13 

Monroe,  Ct. 

1-411—7-486        7!-« 

9-53    14-36 

=99-26  Kerndt. 

14 

7-äOa— 7-269         75-96 

9-74    14-50 

=100-00  Kerndt. 

15 

7-482- 7-636         75'6S 

9-66    14-30 

=99-04  Kerndt 

16 

Altenbei^ 

7-198—7-169        76-44 

9-64    14-90 

=99-98  Kerndt 

JJl  HaUo  of  fe  Vf  (1.  Üu  W=  2  :  1 

^ly. 

17 

Travergella 

75-99 

16-29      3-46 

4-03=99-76  Bemonilli. 

IV.  Ratio  of  IJ'e  W  Jo  Wn  1V=3  :  1,  4  : 

,  or  5  :  1. 

18 

EhronfHederadorf 

76-10 

lS-16      4-74 

=100  SchaffgolBch, 

19 

Chanteloup 

7-437                     7e-00 

18-33       5-67 

=100  Sohaffgotaoh. 

«B,  Google 


TCNSSTATES,   StOLYBDATES, 


I   Monte  Video 
I   Nertsohinsk 
Hirz,  Ulisebach 


T5'33 

19-32 

4-84 

=99-99  Kemdt. 

1B-B8 

13-77 

5-01 

0-32=99-63BBniouLEt 

IS-IS 

5-75 

-— ,  Ob  0-31=99-39  BernouUli. 

15-98 

18-61 

5-oa 

70-13 

18-49 

5-10 

— =99-72  Benionüli. 

1ü■5^ 

18-98 

4-90 

0-70=100-95  Petzold. 

CJ)  16-20 

19-19 

4-43 

,%o-80=iOO-67Bbelm. 

15-56 

20-17 

=.-99-27  Bammelsberg. 

75-90 

19-25 

4-BO 

, =99-96  Kemdt 

76-02 

19-21 

4-75 

■ -=99-98  Kerndt 

1B-G4 

19-55 

4-81 

=100-00  Kerndt. 

16-04 

19-Sl 

,Mgi»-.=100-92SGh. 

76-31 

18-64 

5-33 

"  0-36 =100-74  Seh. 

76-25 

S0-ä7 

"  0-15=100-91  Seh. 

76-79 

19-80 

5-3S 

0-32,  Siifo-.=101-ä6  Qenth. 

74-67 

17-59 

6-64 

,  Si  210=100  BerzeUus. 

äi       "      Meiseberg 

34   P)ownM,N  C.  7-4! 

d5   (juml«,riand 

Vauquelia  ^Tea  for  tlie  composiöon  of  a  woifram  from  tte  Department  of  Haute  Tienne,  ff 
73-60,  ine  14-49,  Sin  11-95=100  (Ana,  Ch.  Phys.,  ixi.  261) ;  and  Eichardsoa  found  for  one  from 
Eohomia,  IV  73-60,  ie  11-20,  JiTn  35-75=100-55  (Thom.  Min.,  i  487).  The  fonner  aaalysis  cor- 
responds  nearly  te  the  ratio  5  :  4  for  tte  two  tut^Btatca  ;  aud  the  latter  to  3  :  4  nearly. 

Hoppe-Seylei  (Ann.  Oh,  Pharm.,  eil.  247)  found  iudium  in  two  spedmena  of  woifram;  one 
contamed  0-228  p.  c. 

The  mctal  tuogsteu  waa  Srst  recognized  in  this  mioeral  by  the  brothers  J.  Joseph  and  F. 
d'Elhuyar,  in  1786  (Ch,  Anal,  of  "Wolfram,  etc.,  translated  trom  tüa  Spanisliby  Gü.  OuUbe,  London, 
1755,  a  work  of  whioli  a  Germaji  lianalation  by  Gron  was  publiahed  at  Halle  iu  1786).  They 
obtained  from  tbe  Zinuwald  mineral  Tuugstio  aoid  66-0,  osyd  of  manganese  22-0,  of  irou  13-5  = 
100-5. 

Pyr.,  etc. — B.B.  fuses  eaaily  (S'.=2-5— 3)  to  a  globule,  whioh  has  a  cryatafline  aurfaoe  and  ia 
magnetio.  With  salt  of  phoaphorua  givea  a  clear  reddiah-yellow  glass  whila  hot,  whicb  is  paler 
oncooling;  in  R.F.  beoomes  dark  red ;  oncbarooalwitb  tin,if  nottoosaturated,  thebeadasBumeB  ■ 
on  cooling  a  green  oolor,  which.  continaed  treatment  in  K.P.  ehangea  to  reddiah-jollow.  With 
Eoda  and  nitre  on  iJatinum  feil  fuaes  to  a  UniBb-green  tnanganate,  Hecomposed  by  aqua  regia 
with  Separation  of  tungstio  aeid  as  a  yeilow  powder,  wbioh,  whan  treated  B.B.,  reaeta  as  under 
tungatite  (p,  186).  "Wolfram  is  sufEeientiy  decomposed  by  conceutrated  sulphuric  aoid,  or  even 
mnriatio  aeid,  to  give  a  eoiorlcaa  aolution,  wMeh,  treated  wiüi  meltdlie  zinc,  becomes  intenaely 
blue,  but  Boon  bleachea  ou  dilution. 

Obs. — Wolfram  ia  oEten  asBociated  with  tin  ores;  also  inquartz,  withnativebiamuth,  tnngstate 
of  lline,  pyrite,  galenite,  blende,  eto.  It  ocoure  at  Coro  wall,  mueh  to  the  detriment  of  the  tin  ores. 
Fonndin  Sne  orystala  atSoMackenwald,  Sohneeberg,  Geyer,  Freiberg,  Altenbe^,  Ehrenfriedersdorf, 
Zincwatd,  and  Nertacbinak,  and  other  placea  mentioned  above ;  et  Cbantoloup,  near  Umogea,  in 
France ;  near  Redruth  and  elsewhere  in  Comwall ;  in  Cnmberland  (the  raöo  2  :  a  at  lochfalla, 
thatofi:!  at  GodolpMn's  Ball) ;  on  the  Island  of  Rona,  one  of  the  HebrideB;  in  the  auriferous 
sand  of  Üie  Widslow  rivers,  Ireland,  with  tin.  Also  ia  S.  America,  at  Omro  in  Bahvi».  The 
cryBtala  of  Zimiwald  are  remarkable  as  hemitropes. 

In  the  U.  States  It  ocours  at  Laae's  mine,  Monroe,  Conn.,  in  quartz,  asaociated  with  native  bis- 
muth  and  the  other  minerals  above  meutloned,  often  pseudomorphoua  after  tungstate  of  Ihne ;  in 
small  iiuanHtiea  at  Trumbnll,  Coan.,  at  the  topaa  vein ;  massive  and  in  eiystals  on  Camdage  farm, 
near  Blue  HUI  Bay,  Me. ;  at  the  Ilowe  mlne,  Mecklenburg  Co.,  N.  C.,  with  soheehte,  crystals 
with  planes  I,  i^  ^  1-E ;  in  Miaaouri,  near  Mine  Ia  Motte,  and  in  St.  Pranoia  Co.,  \i  m.  ft-om 
St,  Fi'aneis  RiTOr,-  in  a  gneiss  boulder  on  the  W,  shore  of  Chief  Island,  L.  Couohiching,  Canada 
West ;  at  Mamraoth  fflinmg  diatrict,  Hevada. 

Thia  apeeips  ia  shown  to  be  iBomorphous  with  oolambite  by  0.  Rose  (Pog^.,  Isiy.  171),  Dos- 
clotzeans  fouud  in  the  angles  of  woifram  aome  evidence  that  the  cryatala  were  moaoolinic  But 
G.  Rose  Shows  from  the  twins  that  tho  form  ia  orthorhombio  and  not  oblique. 

Alt. — Wolfram  occurs  altered  to  soheelite  by  a  HubstituUon  of  lime  for  iron. 


611.  HUBNERITE.    KR 


IT  (Cal.)  ReveiUe,  1865 ;  S.  Oredmr,  in  B.  H.  Ztg., 


Ortliorhomljic.     lA  1=105°.     Cleavage:  i-i  very  perfect,     Oommonly 
in  columnar  masses  or  foliated. 


.ccy  Google 


604  OSYGEN  COMPOUNDS. 

H.=4'5.  G.^^Y'li,  Ereith,  Lustre  adamantine  on  face  of  cleavage ; 
elsewhere  greasj.  Color  brownish-red  to  brownish-black.  Streak  yellow- 
iah-brown.     Opaque.     Fi^acture  uneveii. 

Comp. — I»Iii'W'=Tuiig3tie  soid  16-6,  protoiyd  of  maaganeBe  23'i— 100.  Analj^es  :  1,  ßiotte 
&  Hübner  (!■  c-)  i  2,  C.  S.  Kodmaa  (priv.  oontriU.) : 


u  Matmuoth  diät.,  Nevada,  inavein  3— 4feet  wide 


612.  FERBESRITZ!.    Forberit  K.  L.  T.  Liehe,  Jabrb.  Mio.  1863,  841,  attributiag  tho  uame  to 

Hassive,  granulär,  with  some  imperfect  planes  of  erjetallization.  Cleav- 
age :  Pi  very  distinct. 

H.=4-4i  G.=:6-801,  BrelÜi. ;  7-109,  Eamm.  Lußtre  imperfectiy 
vitreous,  a  little  ßubmetalHe-adamantine.  Oolor  black.  Streak  brownieh- 
black  to  blaekish-brown.     Opayue. 

Oomp.— Tungstate  of  irott  with  a  ütüe  manganeae ;  0.  ratio  for  fi,W—l  :  2-lt  to  1  :  2'a3,  or 
nearly  1 ;  2^  (instead  of  1 ;  3,  as  ia  woKram) ;  giyiiig  the  formula  B^  W"^  wiüi  f  e  ;  Jia^8  ;  1. 
Analjses :  1,  liebe  (L  c.) ;  2-4,  Eammelsberg  (J.  pr.  Oh.,  xciL  2(i3) : 

W        §D       Je       Jan      iTg      Öa 
1.  Spain,  FerleriU    10-11    014    23-29     3-02    0-42     I-T6,  äl  l-l'r=99-90  Liebe. 

3.        "  "  69-83  26'6a  3'09  =99-GÖ  Hamm. 

3.  "  "  10-65         SB-SI     2-17 1-52=100  Eamm. 

4.  "  "  69-88    0-16    25-34    3'00     1-62  =  100  Kamm. 

Pyr.,  eto. — B.B.  od  charooal  fuses  eaailj 
Obs. — Occurs  in  Uie  Serra  Alm^rera  in 
Kamed  after  E.  Ferber  of  Gera. 


613.  MEGABASITB.    Megabasit  SmiÄ.,  B.  H.  Ztg-.,  ri.  189,  1852.    Blumit  K.  L.  T.  Lieie, 
Jahrb.  Mia.  1868,  ö5a,  attrifauting  name  to  Breithaupt 

Orthorhombic,  with  the  anglcs  of  wolfram,  Elum.  Cleavage  :  i-l  dis- 
tinct ;  Zin  traßes.     Occurs  in  fine  needles. 

H.=3-5— 4.  G.=645,  fr.  Schlackenwald,  Eamm. ;  6-967,  ib.,  Breith. ; 
6-969,  fr.  Sadisdorf,  id.  ;■  6-939,  fr.  Morococha,  id.  Lustre  vitreoua,  a  little 
adamantine.  Color  brownish-red,  clove-brown  to  yellowish-hrown,  with 
a  reddieh-brown  to  hyacinth-red  tranelucency.  Streak  pale  yellowish- 
brown  to  ochi'e-yellow. 

Ocmp^^ — TungBfateof  manganese  witha  little  iron;  0.  ratio  forfe,  W'=l  :  3i,  as  inferberite; 
formula  R'W',  with  Fe ;  Mn=l :  4. 

'    -3  the  0,  ratio  1:3;  but  hia  anal  3,  whioli  he  saye  was  made  on  the  pnrest 

ammelaberg  (3d  Suppl,  127,  Mio.  Ob.,  309): 


materjal,  .s- 


.ccy  Google 


TUHGSTATBS,    MOLTBDÄTES,    VANADATES. 


1.  Scblaekenwald 


rei-os]  e'Y2 

71-7!     7-19 


i'OS    1-01    0-ai    o-is^ 


Pyr.,  etc. — Same  as  for  wolframite. 

Obs Occura  at  SoMackeawald,  wliere  it  ia 

marge ;  also  at  Sadislorf ;  at  Morocoeha,  Peru. 


altered,  aa  ahown  by  Blum,  to  lith» 


614.  SCHX3ELITB.  Tenaspati  Lapides  stinn'fer'  ppath'ioei  "llk  en  huit  spat"  (fr.  Boliemia), 
Walt.,  Mln.p  303,  1141.  Hot  Tuagstea  von  BiBtnaea  [^Cenfe]  Oroisi,  Äk.  H.  Stockh.,  17B1, 
Min.,  183,  1758.  Stanniini  apaöioaum  aub  i  ajl  amia  album  Linn.  Syst.,  1768.  Tnngatea  (= 
TmjGSHO  AciD  aiid  IJme)  Satieele,  Ak  H  '^took]l  1781  HchwarBtein  Wem.,  Bei^m.  J., 
386,  1789 ;  Kaast.,  Tab.,  26,  1791.  Scheelera  Ka  sl  Tab  68  1800  74,  1808.  Tungatate  of 
Lime.  SoliBelin  oaloaire  IT.,  Tr.,  iv.  1801  Sohaeispatli  Brmth.  Uhar  28,  1820.  Scheeiit  ZeonA., 
Handb.,  594,  1821. 
Tetragonal;   hemihedral.     O  M4^im°    3';   a=^l-^^m.     Observed 

planea:  0;  vertical  /,  i-i^  bat  not  common;   pyra- 

mids,  ^,  i,  1,  ^i,  i-i,  l-^,  3-3,  1-2 ;  hemihedriu  in  ^^^ 

the  planes  3-3  and  1-2. 

0  A  1=1H°  44'  U  A  1-4,  pyr.,t=10r  18' 

0  A  3-3=101  38  1-*'A  1-*;  bas.,=113  54 

0  A  1-2=120  21  1  A  l-i=140  2 

1  A  1,  pjr.,=:100  4  1-2  A  1=156  59 
1  A  1,  ba5.,=130  33  3-3  A  1=151  16 

Oleavage :  1  most  distinet,  14  internipted,  O  traees. 
TwiM  :  eomposition-face  I ;  also  i-i.  Cryatals  iisually 
oetahedral  in  form,  resembling  f.  496.  Also  reniform 
witli  columnai-  structure ;  and  maesive  granulär, 

H.=4-5— 5.     G.=ö-9— 6-076.     Lustre  vitreous,  in- 
elining  to  adamaiitine.    Color  white,  yellowish-white, 
pale  yellow,  browniah,  grecniah,  reddisb ;  somctimes 
almost  orange-yellow.     Streak  white.     Transparent — translucent.     Frac- 
ture  uneven.     Brittle. 

Oomp.— Ca  W=Lim9  19-4,  tungstio  acad  80-G— 190. 

Analyaes:   1,  Klaprott  (Beitr,,  üi.  ii);  3,  Beraelius  (Afh.  i  i 
Bucholü  (Schweig.  J.,  xi.  285);  5,  Kmmelbaoh  (ZS.  G.,  sv.  Go7): 
7,  öioubine  (Aun.  d.  M.  Euss.,  317,  1841);  8,  R; 
J.  ScL,  V.  11 8) ;  1 0,  P.  A.  Genth  (Am.  J,  Soi.,  U. 
15);  12,  Deleaae  (Bull.  6.  Soa,  IL  s.  17): 


Schlacken  wald. 


1  C  ornwill 

2  W  oatminnlaad,  St 
S  Schlai.1.  awild 

i  Znnwald 

5  E  Bse  ge'  irge 

6  Tnverselli 

7  Katherinenbur^ 
M  Nnuiori 

J  Monjoe  rt 

10  Bangle  M  N  0 

11.  Uamuco,  (jhili 

12.  Framont 


8010' 

19-30 

80'7a 

19-25 

78-41 

78-64 

21-56 

19-36 

79-52 

19-31 

75-75 

18-05 

1-26,  Ktn  0-75-97'45  KlaproÜi. 

=99-82  Beraeliua. 

=99-03  Brandes  &  Buohola. 

l-50,OaandSll-l=98-64Brand6S&B, 
ir.,  Äl,  ilg  tr.,  ige.  0-60  Himmelbaeh. 

=99-95  BeraouillL 

.  %  0-65=87-94  Ch.     G,=e-071. 

=100-20  Haraiuelabei^.    G.=6-03. 

1-03,  Ua  0-31=99-29  Bowen. 
0-18,  Sn  0-13,  Cu  0-08=99-22  Genth. 
— ,  Cu  3-30=97-85  Domeyko. 
— =99-75  Delease. 
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The  brothera  Elhurart  obtained  (aee  for  reE  mider  Wolfram)  W  68,  Ca  30,  ign.  3=100. 

Pyr^  etc — B.B,  in  the  forceps  tlisea  at  5  to  a  semi- transparent  glasB.  Soluble  Witt  borai  to 
a  transparent  glass,  which  afterward  becomea  opaqne  and  oryntailinB.  With  salt  of  ptosphorua 
formB  a  glaaa,  colorless  in  outar  flame,  in  inner  green  when  hot,  and  flne  Mue  coid;  yarieties  con- 
taining  iron  roquire  to  be  treated  on  charcoal  wiüi  üa  before  tlie  blue  color  appeara.  In  miiriatio 
or  nitrio  aoid  dBOompnaed,  leaving  a  jeUow  powder  aoluble  in  ammonia. 

Obs. — Tnt^atate  of  lime  ia  uBnallj  assooiated  with  cryata'.line  rocka,  and  ia  commonly  found  in 
conneotiou  with  tin  ore,  topaz,  fluorite,  apatile,  moljbdenite,  or  wolfram,  in  quaria. 

Oceurs  at  Sclilackenwald  and  Zinnwald  in  Bohemia ;  in  the  Riesengebirge ;  in  fine  crystala  flt 
Oaldbeclc  Pell,  near  Keswict,  with  apatife,  molybdeuite,  and  Wolfram.  Also  at  Schellgaden  in 
Salzberg;  Neudorf  in  the  Harz ;  Bhrenfriedersdorf  in  Saiony;  Pösing  in  Hungary;  TraverseUa 
in  Kedmont,  in  flne  crystals,  aometimes  transparent;  Dalecarlia  and  Bitshei^  in  Sweden;  Fra- 
mont  in  tha  Voages,  with  pyrite  in  polished  orystala,  giving  Deleaae  for  the  anglea  of  octahedron 
],  100°  5'  and  130°  Sl',  G.^e-OS;  at  tho  copper  niinea  of  Llamuco,  near  Chuapa  in  Ohüi,  of  a 
reddish-^ray  color,  mired  with  green,  due  to  cbryBooolIa. 

In  the  United  Statea,  ctystalized  and  massive  at  Lane'a  Mine,  Monroe,  and  at  Huntmgton, 
CoDD.,  witb  wolfram,.  pyrite,  mlile,  and  native  bismuth,  in  quartz ;  at  Chesterfield,  Masa.,  in 
albite,  with  tourmaline;  in  the  Mammoth  mining  diatriet,  Nevada:  at  Bar^e  mine,  in  Cabanaa 
Co.,  N.  0. ;  and  Plowe  mine,  Mecklenburg  Co.,  aome  cryatala  at  the  latter  locaüty  having  a  nucleua 
of  wolfram. 

Tnngatic  acidwas  discoyered  in  tiiis  speoies  by  the  Swediah  chamist  Scheele,  in  1181.  Tha 
Word  iu/ngstejij  firat  uaod.  by  Oronstedt,  ia  Swediah  for  Jieavy  eione. 

Alt. — Occnra  aJtered  to  wolfYam,  a  tnngstate  of  iron  and  manganeae,  by  the  action  of  a  aolntion 
of  bioarbonale  of  iron  and  mai^anese,  or  perhaps  maiiily  through  aulphate  of  iron  ariaing  tVom 
the  decompoaition  of  pyrite.    Also  to  kaolinite  (at  Ehrenfriedersdorf), 

61B.  CUPEOSCHEELrrB.    X  D.  Whilney,  Proc,  Cal.  Acad.,  ill.  287,  1B66. 

Crystalline-gi'anular.     Cleavage  distinet  in  one  direetion. 
H.=4-5— 5.     Lustre  highly  vitreous.     Color  pistaehio-green,  passing  to 
olive-  and  leek-green.     Streak  light  greenisli-gray. 

Comp.— 0.  ratio  for  ß,  W=I :  3;  Cu  W  +  2  Ca  W=Tai^tic  aoid  18-43,  oxyd  of  copper  8-95, 
lime  12'6a=10O,    Analysis;  Whitney  (!.  c); 

WlS-eS        ÖU6-T!        feO-ai        Ca  10-05         H  l-40=99-12. 

.  .iter.    B.B.  fuaes  on  the  edgea  to  a 
e  green.    On  charcoal  blackena,  tSiaea  with  a  litüe 
g  flnally  a  slag  oontaining  minute  partidea  of  metallio  copper.     With  fluiea 
gives  tungstio  aoid  and  copper  reactiona.    Basily  Bolable  ia  miiriatio  aeid,  tuagstic  acid  being 


Obs. — Occnra  in  the  vicinity  of  La  Paz,  Lower  California,  in  a  red  metamorphic  rock,  assodated 
with  blaok  tourmahne. 

Domeyko  haa  analyzed  a  mineral  from  Chili  oontaiulng  S'8  p.  e.  of  osyd  of  copper.  See  under 
SOHBELiTB,  anal  11. 

616,  STOLZITE.  Solieel-Blelspath  Breilh.,  Char.,  !4,  1820.  Tungstate  of  Lead.  Bleischeelat, 
Wolftambleierz,  Soheelsaurea  Blei,  Germ.  Scheelitine  Bend.,  Tr.,  iL  682,  1832.  Stolzit  Ilaid., 
Handb.,  604,  1845. 

Teti-agonal.  0  Al-i=122°  33';  ö!=1-567.  Ueual  forma  octahedi-al. 
Observed  planes :  J,  1,  -J,  2,  l-i ;  sometimes  hemiliedral. 

O  A  ^=132°  i'      1  A  1,  pjT.,=99°  44'      1-^  A  1-4,  pyr.j^lOß"  50' 
O  A  1=114  17       1  A  1,  bas.,=131  25        14  A  1-i,  bas.,=lU  54 
O  A  2=102  42       2  A  2,  pyr.,=92  46  2  A  2,  bas.,=154  36 

Crjstals  often  indistinetly  aggregated.     Cleavage :    0  imperfeet ;   1  still 
more  so. 
H.=2-75— 3.    G.=7-87— 8-13.    Lustre  resiiious,  subadamantine.    Color 
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6ÖY 


■gray,  brown,  and  red.     Streak  nncolored.     Faintly  trans- 


(I)  51-138 


I-39T 


AüülysBH;  1,  Lampaclma  (ScLw.  J-, 

—100  Lampadiua. 

0-i11  Kemdt. 


Pyr.,  etc. — B.B.  decrepitates  aad  fuses  at  S  to  a  oryslalUne,  luHtrous,  metallle  .paarl.  With 
Boda  011  cliarooal  jielda  metallle  lead.  "With  Salt  of  phoaphoms  gives  in  O.F.  a  oolorless  glflsa, 
wliieh  in  R.F.  becomes  hhie  on  eooling'.  Dccomposeä  by  njtrie  aoid,  leaving  a  yellow  residue  of 
tuDgstic  seid. 

Obs.— StoMte  occnra  at  Zinnwald  in  Bohemia,  witt  qaartz  and  mica  |  at  Bloibetg  in  GarintMa, 
with  molybdate  of  lead ;  in  Oliili,  provinoeof  Coquimbo,  at  SouÜiarapton,  Mass. 

Thia  speeiea  was  first  made  known,  according  to  ßreitliaupt,  by  De  Stolz,  of  Teplitz. 

617.  WULPENTTE.  Plumbum  spatosma  SaTO-rubnim,  ex  Annabei^  Auatr.  «,  jMm, 
Littoph,,  i.  90,  1712.  Kärnthexisober  Bleiapstli  v,  Jacqtan.  MiseelL  Aastr.,  ii.  1781,  Viennaj 
Wal/em,  AbliandL  K.  Bleiap,,  Wien,  ItSS,  fol.  Plorab  jaunB  de  Liste,  iii.  381,  1T83.  Gelbbleierz 
Wem,,  Bergm.  J.,  38t,  1189.  TeEow  Lead-spar,  Molybdenated  Lead  Ore,  Kirwan,  iL  212,  1196. 
Plomb  mo]jbdatö  Ä,  SU  3S3,  1801.  Molybdate  of  Lead,  MoIyManbleispath,  Bieimolybdati 
G^rm.    Meiinose  Eoiä^,  ü.  684,  1832.    Wulfenit  Said.,  Handb.,  504,  1841. 

Tetragonal,  Sometiraes  hemihedral.  0  A  14=122°  26' ;  «=1-574. 
Observed  planea :  0;  sqnare  prismatic,  I,  i-i\  octagonal  priematic,  *-3, 
i-^,  «-f ,  *-| ;  octahedral,  ^,  f,  |,  1,  -f ;  \  4,  i-i,  -§4,  X-i,  |-«.  In  modified 
Square  tables  and  oetahedrons. 


0  A  1=114°  12'  1  A  1,  bas.,-131°  35' 

1  A  1,  pyr.,=99  40    14  A  14,  pjr.,=106  44 


f-i'Afi,  baa.,=92''43' 
^i  A  H  bas.,=76  23 


Pheniiville. 


Cleavage :  1  very  emooth ;  0  and  \  mtich  lesa  diatinct.     Also  gi-anularly 
massive,  eoarse  or  fine,  flrmly  cobesive-   Often  hemi- 
bedral  in  the  octagonal  prisms,  prodncing  thus  tablea 
like  f.  500,  and  octahedral  forma  having  the  pris- 
matic planes  similai'ly  oblique, 

H.=2-75— 3.  G.=6-03— T-01.  Lnatre  resinoua  or 
adamantine.  Color  wax-yellow,  paseing  into  orange- 
yeEow ;  also  siekin-  and  olive-green,  yellowisli-gray,  Praibram. 

" " "   *  tt-white,  brown ;   also  orange  to  bright  red. 
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Streak  wliitc.     Subtransparent — suTatranslueent.     I'racture  siibconchoidal. 
Brittle. 

Var, — 1.  Ordmary.  OoJor  yellow.  2.  Vamadi/eroug,  Color  orange  to  brigtt  red,  a  variety 
occurring  at  PheEiiTille,  Pa. 

Dauber  foand  for  tlie  angle  I  A  1,  racrystalB  fromBleiberg,  131°  48':  fr.  Berg^estüM,  131°  47'; 
&.  PüeniiTille,  ISl"  50';  fr,  Zinntrald,  131°  5T;  and  v.  Zephsrovieh,  for  cryatalB  fr.  Przibram, 
isr  48'  38".  Tlie  last  eortesponds  to  114°  8'  for  0  AI.  Desoloizeaui  found  for  0  A  1  on  Anli- 
oquia  eryetals=114°  20',  and  1  A  1:^131°  40'. 

Comp,— tbfflo-Molybdic  add  38-5,  osyd  of  lead  61'6=]00.  Ana^fsea:  1,  G5bel  (Soliw.  J., 
»ivii,  11);  2,  Melling  (Rammeläberg  Ist  Suppl.,  59);  3,  4,  Parryand  J.  Brown  (Proe.  PiiiL  Soo. 
Glasgow,  April,  1847);  B  0.  Bergerounn  (Pogg.,  Im.  400);  6,  '!,  J.  L.  Smith  (Am.  J,  Bd.,  11.  n. 
2451  : 


59-0=99-5  GöbeL 
61-90=102'19  Helling. 

6OS5=09'e6Par!y. 
60'a3=99-42  Brown. 


So 


6.  PhenisTiUe,  yellow         38'68  60-48= 

7.  "  Ted  37"47  GO-30,  v   i-aö^^ay-uu  £3uiibu. 

A  rndybdate  of  lead  &om  Pamjjlona,  S.  A,,  aSbrded  Bouasingault  {Ann.  Ck  Pbya.,  xly.  326) 
ITj  73-8,  Mo  10-0,  Ü  2-9,  HO  1'3,  P  1-3,  ör  1-2,  Fe  l'J,  Äl  2-2,  quarta  3-7=98-1.  He  eonaidera 
it  a  bflsic  3fllf)  witb  theformulafb'fio.  Klaptoth,  who  made  thefirstoompleteanalysis,  obtained 
So  34-35,  tb  64-02  (Beitr.,  ü.  256).  A  crystaDized  wulfeaite  ii-om  Chili  gave  Domeyto  (Ann.  d. 
M.,  IV.  iii.  15)  Sio  46-12,  Pb  47-00,  Ca  OSä;  eorreaponding  to  2 tbMo+ÖaSto.  The  rod  eobr 
of  the  PbenixviUe  mineral  was  Bbown  »  1«  duo  to  vanadio  adU  by  Smitt,  The  masaivo  wulfenite 
of  Garmisch  ia  a  misture  of  the  mineral  with  quartz,  carbonate  of  lead,  eta  {Wittstom  ia  Viertel- 
jabraaehr.  pr.  Pharoi,,  vii.  70). 

Pyr.,  etc. — B.B.  deorepitates  and  ftiaea  below  2 ;  with  borar  in  O.F.  givea  a  eolorlesa  glaaa,  in 
E,F.  it  baeomea  opaque  blank  or  dirty  green  with  blaclt  flooks.  "Wifli  saJt  of  phoaphorua  iu  O.P. 
givea  a  yellowish-green  glasa,  whieh  in  ß.F.  becomea  dark  green.  WiH  soda  on  charcoal  yielda 
metalUc  lead.  Deoomposed  on  sTaporation  with  muriatie  aräd,  with  the  formatioa  of  Chlorid  of 
lead  and  moljbdie  aeid  ;  on  moistening  the  regidue  with  wator  and  adding  melallio  zinc,  it  ^vea 
an  intense  blue  color,  whieh  does  not  faiäe  on  dilution  of  the  liquid. 

Obs. — This  apecies  occurs  in  yems  with  other  orea  of  lead.  Found  ßrst  at  Bleiberg,  Schwär- 
zenbacb,  and  Wiudisoh-Kappel,  in  Carinthia;  also  at  Buakitza  in  Aaatria;  at  Botzbanya  and 
Bzaska  in  Hungaty;  at  Przibram;  at  Moldawa  in  the  Bannat,  where  ita  oyystala  ara  red,  and 
have  conaiderable  reaemblanoe  todbromatooflead;  In  the  Kirghia  SteppeainRussia;  at  Anna- 
berg, Schneeberg,  and  Johanngeorgenstadt  in  Saioiiy;  at  Badenweiler  in  Baden;  aparingly  at 
Chalanches,  Dopt,  of  Isöre,  in  France ;  in  the  go!d  aanda  of  ßio  Chioo  in  Antioquia,  Columbia, 
S.  A. ;  in  laekentjce,  Kirkcudbrightshire,  Scotland. 

Bis  found  in  amall  quantities  at  the  Soutliampton  lead  mine,  Mass.;  in  flne  yellowand  reddish 
orange  to  red  crystals  (fig.  499,  and  alao  in  tliin  tables)  at  Wheatley'a  mine,  near  Phenixville,  Pa. ; 
at  the  Oomatock  lode  in  Nevada;  at  Empire  mine,  Inyo  Oo.,  Cal.;  in  the  Weaver  dist,  Arizona. 

For  recent  papera  on  cryBt.  See  Dauber,  Pogg.,  cvii  267;  Deaol.,  Ann.  Ch.  Phys.,  IU.  IL  448  j 
T.  Zepharovich,  Ber.  Ak.  Wien,  liv.  278,  1866;  J.  1.  Smith,  Am.  J.  SeL,  11.  zs.  245. 

618.  PATBEAITE.    Paterait  Eaid.,  0.  v.  Hauer,  Jahrb.  G.  Seichs.,  vli,  196,  1BB0,  liv.  303. 

Amorphou"     Color  blaofc. 

Oomposiüon  L'oMo.    Analysiaby  Laube  (La,  liv.  SOÜ): 

Slo80-0    Biso    Fe  16-6    öo  27-0    B  S-6    S  12-0,  inaoL  3-8=100. 

The  firat  exammafJon  of  thia  mineral  was  by  Patera,  and  waa  only  qualitative.  He  found 
molybdic  add,  silica,  bismnöi,  iron,  oobalt,  and  aulphur.  Jokely  statea  (Jatirb.  G.  Heichs.,  viii.  36) 
that  it  conaista  principally  of  vanadic  and  molybdic  adds  and  cobalt.  Laube's  analysia  confiima 
Palera's  result.  The  mineral  iif  so  inlimately  mixed  with  pyrite  a^^^  bismuthinite  that,  even  with 
the  greatest  care,  it  could  not  be  completely  separated.  Subtrading  the  biamuth,  iron,  and  sul- 
phur  in  the  above  analjsis,  molybdate  of  cobalt  remains,  which,  according  to  taube,  ia  the  tnie 
miueraL 
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E.B.  in  tha  ploHed  tube  gwes  wutBr,  a  Bublimate  of  molybdie  acid,  anfl  vapora  of  aulphuroua 
add.  On  dharcoal  melts  easily  to  a  blaek  hnaä,  gmng  a  white  ooatiag.  Witt  bocax,  be^  green 
when  bot  (iroc),  blne  whan  cold  (cobalt).    Eaäüy  soluble  in  acids. 

Uiaoovered  by  Vogl,  in  the  Elias  mine,  Joachiraathal,  with  uranlum  ovea. 

Named  from  A.  Patera,  who  flrat  eiamined  it. 


619.  DEOHENITH.  (7.  B&-gema/m,  Pogg.,  kxx.  393,  1850.  Ar^osen  r  ffofi.,  J.  pr.  Ch.,  1. 
406,  1850.  Eusynehit  Mschej-  &  Xesskr,  Ber.  Ges.  Freiburg,  1854,  Jahrb.  Min.  1855,  S'IO. 
7  Riombiseher  Vanadit  Zippe,  Ber.  Ak.  Wien,  iüv.  1861  {aee  under  Desoloizite). 

Massive,  botryoidal,  nodular,  stalactitic  ;  sometimea  traeea  of  a  colmnnar 
stnicture. 

H.=3~4.  G,=5-6— 5'81.  Ltistre  of  fresh  fracture greasy.  Oolor  fino 
deep  red  to  jellowieh-red  and  iDrownisli-red ;  also  leather-yellow,  Streak 
orange- jellow  to  ochre-  and  pale  yellow. 

Var. — Thß  original  deckeniie  was  Gora  DaJin,  iiear  Nieder  Sehlettenbach,  in  the  Lauter  Valley, 
RheiiiBh  Bavarla,  and  was  dull  red  to  yellowish-red  in  color,  botryoidal  iu  surface,  wlüi  Q.=B-81. 
Ar<eo3:erte  is  ftom  the  same  localitj,  and  is  like  dechenite  in  all  its  oharacters,  eicept,  aocord- 
ing  to  Bergemami,  a  duller  reddiah-brown  color,  which,  however,  ia  not  diaünctive. 

The  EusyncAife  is  from  Ireiburg  iu  Btiagau,  yellowish-red  to  laather-yellow  ia  oolor,  with  G.= 
6'Ö9R,  Eamm.,  and  H.=3-5 ;  it  ooeura  in  nodular  and  stalaotdöo  forma. 

Oomp.— tb  V,  oc  ranadate  of  laad,  according  to  the  older  analyses  i  but  prohably  in  all  oases 
vanadale  of  lead  and  zino,  with  the  formiila  (tb,  Za)  f , 

Ajialyaoa:  1-3,  0.  Bergemaim  (1.  c);  i,  id.  (Jahrb.  Min.  1867,  8S7);  B,  t.  Kobell  (L  c.) ;  6, 
Fischer  &  Nessler  (1.  e.);  7,  8,  0.  Ozudnowica  (Pog^.,  eii.  17);  9,  Ramna.  (J,  pr.  Oh.,  ici.  413); 

V  tb  2a 

1    Dah-a,  Iledienile,  Ted    4716  52-92  =100-08  Borgemann. 

i        "  "  "       46-10  53-72  =99-82  Bergeraaiin. 

8        "  "         yuh    49-27  50-57  =99-84  Bei^mann, 

4  "      A^mycene          1(j-81  52-55  18-11,  As  10*52,  Sl,?Pe  1-34,  r  (»-.=99-33  Bei^. 
B       "            '                   4S-T  16-33  KobeU. 

I,   Freiburg,  EimßiJate   22-69     55-70     ,  Si  0-94,  V"  20-49=98-82  F.  &  N. 

7         "  "  p3-55l   56-47     16-78,  Si  3-2Ü,  f  (r.=100  Czudii. 

5  "  "  [19-17]  53-91     21-41,  Si  5-6!,  P  fe-.  =  100  Czudn. 

9.         "  "  [24-22]   S7-B6     15-80,  Öu  0-68,  P  1-14,  Ab  0-50=100  Eamm. 

The  faet  that  both  dechenite  and  euayndhite  eontain  a  considerable  amonut  ofoxydof  zino  was. 
ahowa  by  G.  J.  Brush  in  1Ö57  (Am.  J,  Siä.,  II.  niv.  116),  and  tlie  identity  of  enaynchito  and 
arteoicno  with  dechenite  auggested.  Fisdier  &  Neaslcr's  method  of  determining  the  vanadio  aoid. 
waa  incorrect  (Czndnowicz). 

Pyr.,  eto, — B.B.  fuses  eaaily  without  decrepttation  to  a  yellow  glaas.  On  charcoal  in  E.F.. 
givea  lead  globales  and  a  white  coating,  which,  treated  with  cobalt  Solution,  beconies  green  (zinc). 
With  Salt  of  phoaphorus  and  boras  ^vesaneoierald-greenbeadin  R.F.,  beeoraing  yeUowish-green 
to  yellow  in  O.F.  Decomposed  by  hot  muiiatic  add,  yieldiiig  an  emerald^Teen  Solution.  Thia 
treated  with  aloohol,  boiled  and  decanted  from  the  aeparated  dilorid  of  lead,  yieida,  alter  eyapora- 
tion,  a  Solution  whieh,  diluled  with  water,  haa  an  azure-bluo  eolor  (v.  Koboll), 

Obs. — Ocours  with  other  orea  of  lead. 

Diacovered  at  Dahn  by  Dr.  Krantz. 

Named  after  ihe  German  geologist,  von  Dechen. 


620.  DESOLOIZTIE.  A  ite?iiom-,  Ann.  Ch.  Phja.,  III.  ili,l2, 73,1854.  Rhombischer Tanadit 
iSpye,  Ber.  At.  Wien,  süt,  i.  197,  1861,  TsOiermak,  ib.,  ii.  157. 

Ol  bie.     Ja  J=100°  28' ;  0^  U=143°  li' ;  a:h:  c=0-747  :. 

1  ;  7  Ängles,  Desdoizeaux ; 
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i-f  A  ■ir'i=122°  6'  1-2  A  l-2,ov.base,— 91°d 

14  A  1-*,  top,=:116  35  1-ä  A  14=147  35 
1-ä  A  1-ä,  ad.j.,=137  10  OA  14=148  12^ 
1-äAHov.  M,=115  10 


Ige  none.    Plane  1-2  Ijrightest,  1-i  undulated  ; 
e-J  vertically  striatod. 

H.=3-5.  G.=5-839.  Lustre  bright.  Color 
black  to  olive-brown  ;  smallest  crystals  olive-grcen, 
with  a  eliatoyant  bronze  lustre ;  by  transmitted 
light  along  the  edges  light  brown  inelining  to  red ;  on  a  Bnrface  of  fi-acture, 
colors  zoned  witli  straw-yellow,  reddish-brown,  and  bladc ;  nearly  clear  at 
middle  and  darkest  at  extremitiee  of  crystala. 

Comp.— tb'V=Tanadlc  add  29-3,  oiyd  of  lead  lO'T^K 


(I)  22-4f 


tb       Zn      Cti      te       Mn      ä        Cl      5tn 
64'7I 


2  04     0-90     1-51 


032     600     3'44= 


The  oiyda  of  mai^aneBB,  iron,  oopper,  and  Eine  are  regarded  as  iripurities. 

Pyr.,  etc. — In  the  cloaed  tube  gives  waMr.  B-B.  on  cbarcoal  tosea,  and  ia  partially  rednoed 
to  a  globule  of  mctallio  lead  enveloped  in  a  blaoi  aeoria,  Witt  borai  in  R.F.  a  green  glasa,  aad 
witli  nilre  in  O.F.  a  violet  color  due  to  manganese.  With  salt  of  phoBphorus  in  K.F.  a  glasa  of 
a  ührome-green  oolor,  whieh.  is  orai^-yellow  in  the  O.P.     Dissolvaa  in  eoM  dilute  nitric  acld, 

Obs. — Occurs  in  amall  dystBls,  1  to  2  mm.  thick,  clnatercd  on  a  silioeous  and  ferruginoua  gangue 
JW)m  South  America,  and  associated  with  acicular  green  pjromorphlte. 

Zippe's  vnnadile  (1.  e.)  is  referred  W  descloiEite  by  A.  Schrauf  (Pof^^  oxti.  365,  1862).  The 
üiinoral  occurs  flt  Eappclin  CarintMa,  m  small  clove-brown  rhombic  ocäiliedrona,  with  ö.=B-83. 
TBohermak  obtained  in, bis  analjsis  (Ber.  At.  Wien,  sliv.  ü.  3B8)  V  i5-~,  f  b  54-8=100  (with  no 
:mne,  although  looked  for),  and  referred  the  speoies  to  decbenite.  Graiiich  &  Weiaa  {Pof^.,  1.  c^ 
mako  the  form  orthorhombic,  and  läie  angles  !-ä  A  l-ä=l25°  28' — 125°  56',  113°  15'— 113°  SB , 
and  90°  8'— 91°  80'.  But  Ä.  Schrauf  flnds  for  the  aame  ai^leB  126°  — 128°,  1U^°  — 115^°,  9l°  — 
93°,  s^eeing  oloaelj  witU  the  above  of  dcscioiäte.  Schrauf  Bi^geata  that  both  desdoizite  and 
yanadite  are  deehenite ;  and  Tschenaak  (Pogg. ,  cxvü.  349)  that  i-anadite  and  dechenite  are  one 
^apeciea,  and  desdoizitc  an  alt«red  ranadite. 

Nanied  after  the  Prenoh  minerali^Äat  Deedoiaeani. 

620A.  Vanaäate  of  Liaä,  firom  PheniivUle,  Pa.  A  thin  crystalline  ernst  of  a  dark  purple, 
alraoat  blaok  color,  btit  dark  hyawnth-red  by  transmitted  light,  and  of  a  dark  jellow  Btreak, 
oceurB  eovering  qnarta,  ferru^Doua  day,  and  wnlfonite,  at  PheniiTillo.  With  a  magnifying  glaaa 
it  appeara  to  consiat  of  minute  lenticular  crystäda.  It  oould  not  be  wholly  separated  from  the 
aBBOoiated  wulienite  and  other  impurities  for  anaiysia,  and  the  reanlt  obtained  is  therefore  not 
wholly  aatiafactcry.  J.  L.  Smith  found  (Am.  J.  3oi.,  n.  xs.Wl,  1855):  V  1170,  fflo  2U-14,  fb 
55-01,  Sin,  Sl  5-90,  Cu  MS,  aand  2-21,  aq  3'94=99-03.  Snbtraoting  the  lead  requircd  by  the  molyb- 
djcadd  to  make  wulfenite,  it  leaves  22-fj2  p.  o.  for  the  ll'TO  of  vanadio  acid;  which  is  nearerthe 
compOBition  of  deadoizite  than  Üiat  of  deehenite. 


621,  VAXIADIN j,'i'Jti .  Plomb  brun,  BraunbleierE  of  Zhnapan,  early  ouffiors.  Cbromuto  de 
Plomb  brun  (from  Descotil's  anal.)  Brongn^  Min.,  ii.  204,  1807.  Tanadinbleiera  G,  Jfosö,  Pogg, 
xxls.  45S,  1833.  Vanadinit  v.  Kob.,  Gmndz.,  383,  1838.  Tanadate  of  Lead.  Vanadinspath, 
Vanadinbleispath,  Tanadinsaurea  Blei,  Genmi.     Romo  pardo  Dameyko. 

Hexagonal.  In  simple  hexagonal  prisms,  and  prisins  terminating  in 
planes  of  the  pyramide  1,  |-,  1-3,  and  3-2  ;  1  A  1,  over  terminal  edge,  142° 
.58',  0  A  1=140°  34',  I  h  1=130°.  Us-aally  in  implanted  globules  or  inenis- 
tations. 

H.=2-75-3.  G.= 6-6623 -7-23;  6-886, Carinthia, Eamm. ;  6-863,Bere- 
>sdf,  Struve.     Lustre  of  eurface  of  fracture  resinoua.     Color  light  brownish- 
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yellow,  etraw-jellow,  reddiah-brown.      Streak  white  or  jellowieh.     Sub- 
traiialucent — opaqne.     Fracture  uneven,  or  flat  conehoidal.     Brittle. 

Oompi— W?  +  iPbCl=VBQadateof  l9ad90*3,  ohlorid  of  lead  9'1=:100.  Ämüyaes:  1,  Ber- 
Eeliua  {Sctw.  J-,  IsiiL  119):  3,  H.  D.  Thomson  {Thoma.  Min.,  i.  514);  3,  Damoiir  (Ann.  d.  M.,  IIL 
si,  161) ;  4,  Eammelsberg  (Min.  Gh.,  316) ;  5,  8,  StruTe  (Varh.  Min.  Gas.  St  Pefereb.,  1857) : 


■^        tb 

Pb        Ol 

^ 

].  Zimapan 

14-00 

25-33 

,  Pe^fi' 0-67=100  ßerz. 

2.  Scotland 

23-44    es'sa 

7-06     a-46 

,  Se  ond  Si  0-16=99-43  Thomson. 

3.        1 

16-86    63-73 

6-63    2-26 

,  2ii6-35,  Cll  2-96,  a  3-80=101-60  D. 

4.  Oariathia 

n-41     B9-e8 

6-Sa     2-23 

0-85=96-79  Hamm. 

6,  Bereaof 

7-18     2-46 

B-03=10r43Struve. 

6. 

14-54     n-14 

7-18     2-46 

2-79=9S-ll  etniTe. 

Pyr.,  etc. — In  tlie  cloacd  tube  decrepitatea  and  yields  a  faint  white  ai 
easily,  and  on  eharcoal  fo  a  blaok  lustrous  mass,  which  in  E.F.  yielda  metaJlic  lead  and  a  coating 
of  ehloiid  of  lead;  after  completely oii^yiäizing  the  lead  in  O.J.  läia  black  residue  giTea  wiüi  Salt 
of  phoaphorus  au  emerald-green  bead  in  ß.F.,  whicli  becomea  hght  yellow  in  O.F.  Givea  the 
chlorine  roactioQ  with  the  coppctteat.  Fused  with  3  parta  of  biBulphäte  of  potflSh  forma  a  clear 
yellow  masa,  which  on  cooling  raddena,  bacoming  flnsJly  oF  a  pomogranate-yallow  color.  Decom- 
posed  by  muriatic  aoid. 

If  nitrii!  aoid  be  dropped  on  tha  eryafals  tb.ey  becoma  firat  deep  ted  froin  the  aeparation  of 
vanadio  add,  aad  Ihen  yellow  upon  ita  Solution. 

Obs. — Tlüa  mineral  waa  flrst  disooTered  at  Zimapan  in  Mexico,  by  Del  Rio.  It  haa  Rince  been 
obtaioed  among  some  of  the  old  workicga  at  Wanlockhead  in  DumfriesBhire,  where  it  oceurs  In 
small  globular  masBos,  sprinklad  over  calamine,  or  forming  thia  coatir^  on  the  aurface  of  that 
miueral,  and  also  in  hexagonal  cryetala,  the  laigest  not  more  than  i  in,  acroas ;  also  at  üereaof  ia 
the  Ural,  vnth  pyromorphite ;  and  noar  Windiach  Kappel  in  Caricthia,  in  crystals,  tho  angloa 
as  abore  ^ven.  Thia  mineral  haa  nsTec  been  found  at  Wicklow,  Ireland,  tdtbough  so  reporled  by 
Thomson  (Greg  and  Lettsom). 

Scliabua  givea  for  the  forms  from  Windiaoh  Kappel  ,^  1 ;  ^  1,  f ;  /  1  2-2  ;  0,T,l,i;  0,1,1, 
1-2.  Tlie  basal  angle  of  pyramid  1  in  djfferent  crystala  was  18°  46—79°  54'.  The  anglea  are 
very  near  thoee  of  mimetiW  and  pyromorphite,  the  basal  angle  in  tbe  former  being  79°  24'— 80° 
43' ;  and  in  pyromorphite  of  Bloiatadt,  80"  40'  (Pogg.,  c  207). 

Kokaoharof  regarda  the  cryatala  ii-oto  Bereaof  aa  paeudomorphs  after  pyromorphite;  and 
StruTe  obaervas  that  täie  crystals  uontain  at  ceiitre  a  porticni  of  analtered  pyromorphite  (Min. 
Rusal,,  iü.  44).  Dal  Rio  discovered  this  spedes  at  Zimapan,  and  obtained  froro  it,  in  1801,  80-72 
of  osyd  of  load,  and  14-8  of  a  new  metellic  amd,  the  basia  of  which  he  called  l>rythr>miwn.  Thia 
reanlt  was  est  aside  by  himaelf  in  the  Ann.  dea  Sei.  N"at.  de  Madrid,  Eeb.  1804  (Ann,  d.  M.,  iv, 
1819),  and  also  by  Dsacotils  in  tho  Ann,  Gh.,  liii.  J805,  both  of  whoramade  tbo  aoid  the  chromic, 
and  the  mineral  a  brawn  Chromate  of  lead.  The  metal  Vanadium  was  not  discOTered  by  Safatrom 
until  1830,  and  then  in  iron  made  of  ore  from  Taberg,  Sweden ;  and  in  the  same  year  WöWer 
showed  that  Del  Eio's  lead  ore  was  a  vanadate. 

622.  TOLBOKTHITB.    Sm,  BulL  Ac  St  Pet.,  iv.  1338,  and  J.  pr.  Gh.,  av.  52.    Knauffite. 
Vanadate  of  Oopper.    Vanadinsaures  Kupfer. 

Hexagonal.  In  emall  six-eided  tables,  often  aggregated  in  gloljular  forme. 
Oleavage :  in  one  direetion  very  perfect, 

H.=:3— 3-5.  G,=3'55,  Credner.  Lustre  pearly  to  vitreous.  Color 
olive-green,  citron-jellow.  Streak  cleai'  yellowiah-green,  nearly  yellow. 
Thin  spliütere  translucent. 

Comp. — According  to  Hosa  (L  o.)  a  hydroua  vanadata  of  copper. 

Pyr.,  ete. — B.B.  on  eharcoal  fuses  easily  to  a  biaek  bead,  wiiich  in  the  inner  flame  becomea 
blackiah-gtay.  With  soda  on  eharcoal  yields  copper ;  with  borax  and  Salt  of  phosphorus  reao- 
tiona  for  oopper.  Fuaed  with  soda  in  the  platinum  spoon,  the  raasa  jielda  on  treatment  wiüi 
water  a  Solution  whieh,  aoidulated  with  muriatio  add  and  boüed,  gives  an  eaierald.^7een  Solu- 
tion, and  thia  diluted  with  water  booomes  blue ;  v.  KobelL 

Oba. — Jrom  Sjasersk  and  Niachne  Tagilsk  in  the  Urals,  where  it  was  fonnd  by  Dr.  A.  V 
and  ftoni  several  minea  of  the  Permian  formation  in  the  government  of  Perm,  e  '  " 
Alexandroff  mine  in  tho  Motowilfch  Distriot 
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e22A.  Vanadatb  Op  Limb  and  Coppbr  (Kalk-Volborthit).    ITear  volb  rthtebtcofcmg 
lime,  and  foirni  at  Friederichsrode  in  Thuringia,    Tliere  are  two  yarieaes  d    g  to  r    d 

(Po^.,  izxlr.  546,  184S);  (1)  a  green,  in  Üiin  tables,  deaving  easllj  In  o  d  ch  green  h 
Tellow  in  atrealc,  pearly  in  lustre,  with  G.~3-495 ;  (2)  a  gray,  fine  cxystall  g  d  brow 
iah-yellow  in  streak,  witii  H.=3-6,  Bod  G.=ä-86l). 

AnalyseH  by  Credner  (1.  c); 


V          du        Oa 

ijg     iSn      iL 

1.  Oeeii 

(f)3e-S8      14-15     12-23 

0-50    0-40    4-62,  gangus  010=fle-6; 

3.  lAgJdrgreea 

[36-91]     33-90     17-40 

0-87    0-o3    4-63,       "       0-17=100. 

Z.  C/ray 

39-Oa      SB-21     16-65 

0-92    0-52     B-05,      "       0-76^101- 

623.  ChiIiBITE  Äöjjnjf.,  Moha'sciie  Min.,  28,  1853  (Vanadate  of  Lead  &  Copper  Domeylco,  Ann, 
d.  M.,  IV.  sdi.  150,  1843 ;  Tanadinkupferbleierz).  This  ore  baa  a  dark  lirown  or  brownish-blaek 
oolor,  and  liaa  beon  observed  oiily  in  an  eartliy  State,  looktng  mnch  like  a  ferraeinous  clay  Ol 
earth.  It  oocuca  in  cavitieB  in  an  arseno-pJioaphate  of  lead  along  witli  amorphons  carbonates  of 
iead  and  copper,  B.B.  ftiaes  easily,  and  afibriiB  a  black  pearl,  a  EtHe  blebby ;  gives  a  dear  green 
pearl  with  a^t  of  phosphorua  or  borai,  and  a  globnle  of  lead  containing  copper  on  charooal.  In 
nitrlG  aäd  eaaily  aoluble. 

Comp. — tb*"?  +  Cu°  V.    Analysea  by  Domeyko  {1.  c): 

t        Sb       &        Cu    .    f-b     PbCl    Oa    ^6,Sl    äi        S 

1.  13-5      4-6      0-e      14-Ö      64-9      0-3      O'S      a'5      1-0      2-70,  clay  l'0=97-3. 

2.  13-33    4-68    0-68    16-97     51-97    0-37     0-5S     3-42     1-33    2-70,    "    l'52=97-65. 

Considering  tbe  arBenic  and  phosphorio  acicia  aa  combioed  witb  le 
phoBphafe  with  whicb  tha  mineral  ia  asBociatod,  the  analysis  affo 
formula. 

This  ore  occurs  at  the  süver  mine  caUed  Mina  Grande,  or  Miri)i  de  la,  Marqueza,  in  Chili,  ÜU 
reoently  worked  for  copper  and  silver. 

62SA,  Vanadate  front  fke  Lcüü  Swpetior  Capper  Region.  An  ore  äinüar  in  color  aad  dayey 
appoarance  to  Domeyko's  mineral,  haa  been  announced  by  J.  E.  TeseliBmacher  among  Bpecimena 
froiD  flie  Oliff  Mine,  in  the  Lake  Snperior  Copper  Region.  Tlie  presenoe  of  Vanadium  was  aaeer- 
tained  by  both  blowpipe  and  add  testB.  The  color  Ia  a  dark  oluieolata,  and  also  a  briglit  yellow. 
The  exact  State  of  compoaition  of  the  i-anadio  acid  is  doubtful.  There  is  no  osyd  of  lead  in  the 
ore,  aud  the  browii  variety  is  mised  with  an  earthy  oxyd  of  iron ;  -when  carefully  aeparated  from 
the  gangue  it  was  found  to  contain  no  copper.     This  Min,,  531,  1850. 


6.  8ULPHATES,  CHEOMÄTES,  TELLUKATES. 

In  crystalline  form,  specific  gravitj,  and  eolor,  the  Snlpbates  vary  almost 
indefinitely.  The  hardness  is  not  aboye  4.  The  Chromates  havo  bright, 
deep  red,  and  green  to  brown  colore,  with  the  hardness  2'5— 3'5.  No 
native  hydrous  Chromates  are  known. 

The  Compounds  of  sniphates  and  carbonat^,  or  sulphato-carbonates, 
have  the  crystallization  of  the  sulphates,  the  earbönic  acid  being  -wholly 
subordinated,  as  regards  the  form  produced,  to  the  enlphuric,  the  more 
powerfiil  acid.  Thus  leadhilUte  is  nonnBoraorpliouB  -with  anglraite,  eeles- 
tine,  etc.,  susammte  with  dreßhte,  and  la/na/rTdU  with  glauberite ;  and  these 
species  are  accordingly  here  included. 

Gen^ai  Pynrgmslic  Ckm-aders  of  the  Sulphales.   Theaulphatesof  the  alkalies,  the  alkaline  earths. 
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and  oxyH  of  lead,  are  not  decomposed  by  healing  in  tlie  matmas  or  doaed  tube ;  other  sulpbates, 
euch  as  ttoae  of  protoxjd  of  iroa,  manganese,  efc.,  are  partially  decompoaed  wiäi  the  evoliition 
of  Bnlph-Uroua  and  aulphuric  acids.  On  cliaccoal  the  aulphatea  of  the  a,lkaliQ3  and  alkaline  earths 
are  in  K.P.  redneed  to  aulphida,  whieh,  moiatened  witb  dilute  muriatic  add,  eyolve  aulphuretted 
hydrogen;  tte  oüier  sulphates  thua  tteated  gtve  off  aulphuious  acid,  and  leare  earOie  or  metallic 
Oxyds,  or  metaU  or  metallio  sulphids,  and  aometimea,  wliere  the  metai  ia  volatile,  coat  the  coal 
wjth  OKjd.  All  non-volatile  aulphates  when  fuaed  witt  aoda  or  neutral  osalate  of  potash  on 
oharcoal  jield  a  hepatic  masa,  whiah  is  moro  orleaa  absorbed.  by  tha  coal;  wien  Üiia  is  removed, 
and  placed  on  a  bright  elean  aurfaGB  of  ailver  with  a  drop  or  twx>  of  water,  it  staina  the  metal  jel- 
lowiah-brown  to  blaok  from  the  formation  of  aulpUd  of  ailver;  treated  wJDll  muriatio  acid  the 
fuaed  masa  evolvea  anlphuretted  hydrogen.  In  aoluble  minerala  the  aulphuric  add  maybe  readily 
deteeted  on  adding  to  the  Boluüon  a  few  drops  of  soluMe  baryta  salli  whioh  produoea  a  white 
precipitate,  inaoluble  in  aoida  and  in  amnioaia. 


I.  ANHYDROTJS. 

AEEANGEMBHT   OP  THE  SPECIES. 
1.  Oxygeii  ratio  bekeesn  bases  and  aciiX  1  ;  3. 
I.  SULPHÄTITE  GBOÜP. 
625.  Sdlphatot  fi'S  SejlOslHa 


II.  CELESTITE  GEOÜP.     Orthorhombio ;  /A/=100'-105°. 


638.  7TAYL0Eimi 

(&£  +  J;NH'C 

627.  Aphteitalite 

K8 

623.   MiSBNITE 

(4fi:+ifi)ä 

629.  Thbsardiie 

Sag 

680.   BABITE 

SaB 

631.   CBtESTlTH 

SrS 

632.  Anhydrite 

Caä 

633,  Abölesith 

tbS 

634.  IZiBKOSns 

2nS 

635.    LBADHILiarE 

fbS+3tbÖ 

se4e,KK.+iAm,) 
se,|©,i|K, 

S  040=1(1  Ki+iH,) 
S«4e,i|Naj 

e©ilie,|Ba 

60.|es|9r 

6©4e,jea 

S0,l©4Pb 

6©s||ei|&i 
ses|es]Pb+3[eeiiea|Pb] 


IIL  CAIEDONITB  GROÜP.     Orthorhombic ;  /A/=about  91 
636.  Calbdonite  ?  tb  8+(I'b,  Cu)  ö 

IV.  DRBBIJTE  GROUP.     Rhombohedral ;  ÄA  «=92°— 94°. 


637.  Dbeblite 

638.  susanhite 

639.  COKNEtUTB 


(SBa  +  iOa)S 
PbS+SPbö 
?  S,  Cu,  Cl 


S©4ö4(äBi+iea) 

se^e.li'b+a  [e6ie4Pb] 


T.  GLAUBEßlTE  aRODP.     Monoclinle;  IM=^St 


640.  Glaüberite 

641.  luiareite 


(*Sa+4C!a)8 
tb'S+tbÖ 


S  0404(1  Fa,  +  iea) 

S04e4Pb+[eei04Pb] 


.ccy  Google 


614  OSTGEN   COMPOUNDS, 

Tl.  CROCOITE  GROUP.     Contain  chiomio  at^d.     Monoolmic. 

642.  Cboooitb  J>bÖt  et0,|O4Pb 

2.   Oxygen  ratio  ietween  bases  and  acid  1  :  2. 
I.  Ciontain  ohromia  auid  and  protosyd  basea. 

643.  PaotHiooCHBOiTE  tb'Or''  eri0s]ee||Pbj 

644.  Vadqublinite  (jJ-b+iOuj'ör'  erse,l|e,ä(SPb+i-eu), 

645.  JoSSAITB 

n.  Coutaln  aesquioxyd  bases. 
64S.  PünKorra  (i  fe'  +  f  Pe)  S'  S,  «ilOaia  Fe+J  flFe), 

e4T.  AimniN  äis'  s,e,|e4SAia 


625.  SULPHATITE,    Sulphuric  Add.    Schwefelsäure  &mn.    Sulpliatite  Dma. 
Liquid.     G.=l-85,     Colorless.     Odor  pungent.     Taste  intensely  acid. 

Comp.— fi  §=Siilplmrio  acid  81-6,  and  water  18-4=;100. 

Oba. — This  seid,  in  a  düute  atate,  haa  been  found  in  Üie  neighborhood  of  aeveral  volcanoea. 
it  oocurs  near  Sienna,  in  the  cavities  of  tbe  small  voloanic  mountain  named  Zocolino,  and  in  a 
caTern  near  Aix,  in  gavoy.  Vater  streng  with  sulphuric  add  occnra  at  Alabama,  Genesee  Co., 
N.  T, ;  also  at  Tnscarorä,  near  Brantford;  at  Chippewa,  Niagara,  and  at  St,  David'a,  Canada 
West.  The  first  afforded  W.  J.  Oraw  aud  H.  Bmi  for  1000  parts  of  water  (Am.  J.  Sei,,  H.  ix. 
448),  and  the  Tuscarora  waier,  T.  S.  Hunt  (Eep.  G.  Oan.,  160,  1847,  546,  1S68); 

Free  S      f'e  S  Sl  S'       öa  S  ±g  S 

1.  2-0123  0-4358  0-3Y02  1-1065  0-4592 

2.  2-0070  0-4366  0-3232  1-1161  0-5805 

3.  4-38&5»  0-3638  0-4681  0-7752  0-1539 

'  80°  HD. 

The  water  for  Hunt's  analj-aia  was  taken  in  October,  1847;  another  portion  taken  in  April, 
1846,  afforded  Oroft  2-9089  of  sulphuric  a«d,  with  the  bases  in  quite  different  proportiona. 

The  Bpeoifia  gra,Tity  of  the  Alabama  water  i3  1-00482  at  15°  0.,  Erat;  of  thatof  Tusoaroia, 
1-00658. 

Sulphuric  acid  results  from  tbe  oiydatiou  of  sulphnretted  hydrogen. 

Paramo  de  ßuiz  in  Kew  Granada,  and  Rio  Vinagre,  are  voloanic  lo    '*' 

)-,  Proa.  Ac  N.  Sd,  Philad., 

In  small  compact  lumps  or  eoncretions ;  structure  crystalline, 
H,  =2.     Color  yellowish-white,     Taste  pungent  and  bitter.     Unalterablc 
ia  tlie  air. 

onia  5-3^100.     Anal 


fiS 

Sa  8 

Si 

HaCl 

1-1081 
■0822 
•0608 

O-1106 
0-0945 
0-0502 

0-0656 
00363 

— =4-6150  Erul. 
0-0684=4-6848  Oraw. 
PM=6-1615Hunt. 

fi:     Nffo 

43-45        5-37,  org.  n 
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Pyr.,  etc. — B.B.  on  platümm  foil  blaekona  aad  fuseB  with  dlfflculty,  leaviDg  a  wMte  bead, 
whioh  is  soliible  in  water  and  taates  a  litüe  saline  and  bitter,  Heated  in  a  pStinum  crucible 
beeomea  firat  black  and  then  SQOw-white,  not  fasing  at  a  high  heat  (Taylor). 

Obs. — Prom  the  guano  beda  of  the  Chinoha  Islands. 

An  artifieiul  sulphate  of  potash  and  aJamina  is  described  by  T.inTf  aa  early  as  1796,  in  Creirt 


627.  APHTHITALITB.  Veaurian  Salt  Smilh^n,  PML  Trans,  ß.  Soc,  1S13.  Aphthaloae 
Send.,  Tr.,  ii.  477,  1332.  ApttMtalite,  Shepard,  Min.,  i,  36,  1336.  Aroaaite  Said.,  Haailb., 
493,  1S45.  Qlaaerite  Mauam.,  Handb-,  1847.  Sulphate  of  Potaali.  Schwefelaaurea  Kali, 
Kaliaulpbal,  Germ.    Potaese  sulfatöe  W. 

Ortliorhombic.  I A  1=104:°  53',  0  AU=lir  46';  ö  :  J  :  e=l-749  : 
1  :  1*3.  Obaerved  planes:  0,  l-l,  -J-i,  *-*,  1-*,  ^,i4,  1,  2-ä.  0  A  ^t= 
149°  46',  0  A  H=146°  4',  14  A  1-i,  baaa],=120°  39',  14  A  14,  M.,=:106° 
46',  i^  A  ^i,  id.,=60"  28',  ^4  A  ^i=;67°  53'.  Occurs  in  thiii  tables,  and  in 
blades  made  up  of  aggregated  crystals ;  also  massive,  or  imperfeetly  mam- 
millary,  and  in  ernsts, 

H,=3— 3-5.  G.=l''i'31.  Lustre  vitreons,  inclined  to  resinous.  Color 
white,  sometimes  tinged  with  blue  or  green.  Transparent  to  translucent, 
or  opaque,     Taste  saline  and  bitter,  disagreeable.     IJnaiterable  in  the  air. 

Comp.— fi  a=Potash,  64-1,  Eulpliurio  add  45-9=100.  A  eperämen  ftom  Veauviua  oontained 
Sulphate  ofpotaah  71'4,  sulphate  of  Hoda  18-6,  chlorid  of  sodiura  4-6,  ehiorid  of  ammonium,  copper, 
and  iron  54=100  (PhU.  Trans.,  1813). 

Pyr.,  etc. — Fusea  before  the  blowpipe  without  intumeseence.     Soluble  in  water. 

Oba. — ffound  at  VesuTiua,  upon  lava,  in  deliuate  oryatallizatlona,  and  ^o  in  maasea  an  inch  or 
more  in  thiekness. 

Named  aphthalose  hj  Beudant,  in  1832,  from  SpSn-oi,  jmalieraUe,  and  tot,  sali ;  and  changed,  by 
Shepard,  to  the  less  ini^irrect  form  from  thsse  Groek  worda,  o^WiüaWe.  Giaaeriie  waa  uaed  in  the 
laat  edition  of  this  work,  a  came  ^yen  by  Hausmann  in  1847,  after  tlie  chemiat  Chrialoph.  Glaaer 
0BB4),  the  aalt  havii^  been  eariy  calLed  Scd polychrestuw,  GlaseH.  But  if  aphthitalite  is  rejected, 
Arctmiie  of  Haidinger  (derived  from  one  of  ita  alchemistio  names,  Ärcaaum  änpUdUum)  oomes  neit 
m  Order  of  priority. 

628.  MISENrril.    Ä.  Scacdii,  Mem.  G.  suUa  Campania,  58,  1S49. 
In  Bilky  fibres  of  a  white  color.     Soluble ;  taste  aeid  and  bitter. 
Comp.— KS+aS.    Analy8iabySoacclii[Le.,  J.  pr.  Ck,  Iv.  54): 

'ä56'93  E  86-57  ÄHI-38  fl  6-12  =  100. 

Pyr.,  etc. — Fuses  easily  in  the  flame  of  a  spirit  lamp,  iraparting  a  violet  colac  to  it.    Soluble 
Oba. — Occurs  in  a  hot  tufa  cavern,  near  Miaene. 

629.  THBNARDITE.    j:  i.  (tooiMcra,  Ana.  Cb.Pby8,,ixsii.  SOS,  1826.    Anhydrous  Sulphate 
of  Soda.    Pyroteohnite  Scacchi,  Mem.  Ineend.  Vesuv.  Hapoli,  1855. 

Orthorhombic.  JA  J=103°  26',  0  A  1-1=120°  36',  Hausmann;  a:h:o 
=1-6905  :  1  :  1-367.  0  A  14=126'  51',  14  A  14,  top,=73°  42',  basal=106'' 
18',  1  A  1=135°  41 '^,  123°  43',  74°  18'.     Cleavage:  basal,  neai-ly  perfcet. 

H.=2— 3.  Gr.— 2-55,  Streng;  3'73,  Caeaseea.  Lustre  vitreons.  Color 
white  to  brown.     Translucent. 
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—         — ,NaO0'23=100  Caeaseoa. 

^1  inaol.  2-i9=99-6'(  Dick. 

0-SO        O'Ol,  icBoI.  3-39=100-29  Streng. 


Pyr.,  etc. — Oolors  the  blowpipe  flame  deep  jellow.     Wliollr  soluble  in  water. 

Oba. — Ocours  in  Spain,  at  Eapartinaa,  5  leagues  from  Madrid  aad  2^  from  Araiynez.  The 
water  BKudes  during  winter  from  tlie  bottom  of  a  IjaBin,  and  betoming  eoncentrated  in  the  bucq- 
raer  aeason,  deposits  eryat^  of  ttanardile.  Alao  io  nitre  plaina  of  Bolivia;  at  Tarapaea,  with 
glauberite  and  uleiite,  tlie  crystals  of  iFhieh.  looality  give  some  of  the  anglea  nearly  of  trona, 
according  to  H,  J.  Brooke  (1.  c).  Also  on  the  acoria  of  Vesnvius  (pyroiechnile)  of  Üie  eruption  of 
1855 ;  on  Solution  siil  evaporation,  oetahedral  eryatals  were  obtained  by  Soacelii  liavmg  the 
planes.^  1-^  I,  3-3,  with  JT  A /=  1 1 8°  3T,  I-t  A  l-X,  over  baBe,=128°  58',  1  A  1,  baBal,=135°  21', 
pyramidal,  =123°  39',  74°  36',  3-3  A  3-3,  ba3al,  =  163°  41',  pyramidal,  63°  48',  123°  2', 

Kayser  has  analyzed  an  apicular  saline  effloreacence  from  a  mine  near  Clausthal,  and  obtained 
(B.  H.  Ztg.,  zvüL  1859,  No.  18)  Sa  S  91-95-3,  Jag  S  1-6-4-0,  fo  g  0-2,  Öa  ä  1-6-1-8,  with  fl 


830.  BARITE.  Lapia  Bononicnaie,  Litheosphorus,  F.  Licelns  Utmi  1640  Menisci,  m  Miao. 
Ao.N'.OurTl673, 1874,  and  Lap.  Bon.  in  obaouro  lucena,  1615,  (1)  Lyaeaten  BononienEialcBten, 
Gypsnm  irreguläre,  lamellosum,  ote.,  Waä.,  Min.,  66,  1747;  (2)  Marmor  metallicum  'Spatum 
taaaulare  (G.=4'266),  ü,  58,  1747.  (1)  Gypsum  apatoaura  pt.  Marmor  metaUiLun  Spetum 
Bononienae  (G.=45),  Tungspat,  OronsL,  Min,  21,  IT58;  (2)  Terra  caloarea  phlogisto  et  acido 
vitrioli  miita,  LeEwerBteii,  Lapis  hepaücua,  id.,  28,  1758.  Gypsum  ponderoaum  i  Boin 
Uthoph.,  i.  14,  1772.  Späth  pessnt  ou  s^lÄiiteui  de  I/isle,  Onat.  1773  wjthhgs  b  1783 
Heavy  Spar ;  Bolognian  Spar  i  Cauk,  Calk,  Oawt,  ßerfrysÄ,  JfitifiJ-s  Withex  I  g  Ph  1  Tr  1784. 
Sohwerspath  Wem.,  etc.  Spathum  ponderoaum = Terra  pondaroaa  vitnolata  Brrgm  Sci^r 
1182,  Sulphate  of  Baryta.  Baryte  sulfatfe  .fy.  Schwefelsaurem  Baryte  feim  Stangensjath 
Wem.  Strahlbarjt.  Baroaelenite  Eina.,  Min.,  i.  136,  1794,  Barytite  S  In  eth  T  T  iL  ^ 
1707,    Barjt  Kca-sL,  Tab.,  SS,  7fi,  180O.    Baryte  IT.,  Tr.,  ii.  1391     Barytmo  Beud   Tr    441 

.    1824.    Barytes. 

Hepatit  KarsL,  Tab.,  38,  7E,  1800;=LapiB  hepaticua  Oronsl  v  aupr'i  =Tfirr  pond  vit 
petroleo  imbuta  Bei-gm.,  Soiagr.,  1783i=Leber8loiti  pt.  Germ.  =Fetid  Heavy  &par  Allonror 
phü  Breilh.,  J.  pr.  Ob.,  sv.  332,  1838.  Calstronbarito  Shep  Am.  J  bo  mv  161  1838 
Barjtocöleatin  v.  Waikrah.,  Pogg.,  xciv.  137,  1855. 

Orthorhombie.  ZA  7=101°  40',  O  A  1-*=121''  60';  a:h:  c=l-6107  : 
1  :  1'3276.  Observed  planes:  0;  vertical,  J,  i-l,  i-i,  «-},  *-2,  i-i,  i-},  i-l, 
i-ä;  maerodoraes,  ^,  |-i,  \-4,  ^-t,  -J-*,  ^-ä,  1-ä,  ^-l;  braeliydomes,  \-l,  ^-i, 
^l,  1-4 ;  octahedrons,  |,  \,  |,  |,  i,  f,  1 ;  1-2,  |-ä ;  i-ä,  1-ä,  |-3, 

1  A  1,  niae.,=lll°  38' 
1  AI,  brac.,  =  91  22 
1  A  1,  ba9.,=128  36 
*-2  A  «-2^135  40 
■U  A  4-2=116  55 
f*Ai-i,  top,=102  17 
l-äAM,    "    =63  40 
fiAH    "    =113  26 
14  A  14,    "    =74  3(! 
i-^  A  7=129  10 
i-^Ai-ä=148  27 

Crystals  usuallj  tabular,  as  in  iigures  ;  sometimes 


O  A  -^=158°  4' 
6>Ai4=141  8 
0  A  14=121  50 
0  A  1-3=111  36 
OAi=152  33 
Oa  1=133  54 
ÖA  1=145  17 
0  A  1=115  42 
(?A-|-*=146  43 
Oa  14=127  18 
0  A  i-l  or  *-i=90 
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prismaticintliedirectionoftheverticalaxis  (f.  BOT).  Qeavage:  basal  rather 
perfect ;  I  some'vvh'it  lese  so  tA  miperfect.  Twms :  plaue  of  composition 
*-j,  the  compoimd  chaii^ter  bemg  apparent  in  tlie  Btriaa  of  the  plane  0. 
Also  in  globular  loini'»,  fibrouB  or  lamellar,  ei'eeted ;  coarsely  laminated, 
laminte  convetgenfc  and  often  eurved;  also  gi'anular;  eolors  eometimes 
banded  as  in  Stalagmite 


Cheshite.  V  g  n 

H.-=2-5— 3-5.  G.=4-3— l-TS  ;  4'48b4,  G.  Eose,  a  pure  colorless  crjstal. 
Luatrü  vitreous,  inclining  to  resinons ;  soraetimes  pearly,  Streak  white. 
Color  white;  also  inclining  to  yellow,  gray,  blue,  red,  or  browQ,  dark 
brown.  Transparent  to  translucent — opaque.  SonietimeiS  fetid,  when 
mbbed.     Optie-axial  plane  braehydiagonal. 

Var. — 1.  OrßÄniwy,  (o)  Crystala  UBually  liroad  or  atout;  aonietimes  veiy  lai^e,  Treighioff  100 
Ibs. ;  somotimeamslendarneedles.  Dauber,  aftoroareful  meaaurementB,  made  /A  7=11)1°  40  ,  and 
0  A^=14r  6',  Tsrjing  Tjut  two  minuKs  io  the  Ifltwr  from  former  measurementB  (Pogg.,  cviii. 
440).  (6)  Crfsied;  maasive  aggrogationa  of  tabukr  cryatals,  the  crystalsprojeotingatHurface  kto 
orest-Uke  forma,  (c)  CfAumnar;  the  columna  often  coarse  {Staugenspalh)  and  loosoly  aggregated, 
aud  either  radialed  {siriMia«yi)  or  parallel;  rarely  flne  libroua.  Weroei'B  slangeiispathvmA  from 
Freiberg.  {d)  In  globular  oc  uodular  concretioiis,  aubfibrous  or  columnar  withm.  Dologna  Slone 
iahere  included,  teinp;  radiated,  globular,  often  reddish-gray  in  color.  It  ia  from  a  bed  of  elay  in 
Mt.  Patemo,  near  Bologna,  and  was  early  a  aonrce  of  wonder  IjecBuBe  of  tlie  phoaphoroaeenoe  it 
eshibited  after  heaiing  with  charcoaL  "  Bologna  phoaphorua  "  was  made  from  it  in  the  form  of 
aüoks,  by  powdetiDg  the  miaeral  and  nniting  it  ogain  mth  gura.  (e)  Lamellar,  either  (a)  atcaight 
or  (ä)  eurved ;  the  latter  sometimes  as  aggtegations  of  eurved  acale-like  platea  (the  krumäc/ialiger 
BchoerspaSi  of  Werner).  (/)  Granulär,  (g)  Compact  or  eryptooryatalline,  (Ä)  Earthy.  (»)  Sta- 
lactitic  ^d  aCalagmitic ;  aimilar  in  structure  and  orjgiu  to  calcareous  stalactites  arid  stälagniftea. 

2.  FeUd;  so  «llled  from  tlie  odor  given  off  when  atruck,  which  odor  ia  due  to  carbonaneous 
mattors  preaent.    (Anal.  6-g.) 

3.  Allomorpkite  Bteith. ;  a  kind  having  the  form  and  cleavage  of  anli  jdrite,  and  found  at  Untor- 
wirbach,  uear  Rudolatadt,  in  Schwarzenbui^ ;  G.=4-36 — 4*13.  Probably  pseudomorphous ;  Breit- 
haupt regarda  it  as  a  case  of  diraorphiam. 

4.  Galcareobwüe  Thomaon  (Min.,  i.  105)  ia  a  white  barite  from  Strontian  in  Argyleshire,  con- 
tainiiig,  probabl^as  mixt^ire,  6'6p.  a  of  lime,  and  aome  ailica  aad  alumina.  He  found  ä  3ä'23,  3a 
48-96,  Srö-79,  Ca  6-60,  :&e  (l'45,  Si  4-14,  Si  3-46,  moisture  0-5T=100-19;  a.=4-190'r.  Apart 
of  the  k/mmschtdig^  SehiBerspath  of  'WeroeT— speoimana  from  Preibei^— ia  reforred  here  by 
Breltbaupt,  who  gives  for  7a  7101°  B3',  and  G.=4-02-4-39. 

5.  Celeslobarüe  i  fhe  Bpar  containiiig  much  sulphate  of  strontian,  as  that  of  Binnen  Valley, 
Swilzerland  (anal  2),  to  whidi  von  Walterahausen  applied  the  naaie  baryto-cdesUne,  and  also  that 
of  anal.  3,  4.  The  acglea  of  the  Binnen  spar,  aoeording  toHugard,  aro  intermediate  between  those 
of  barite  and  colesüte. 

6.  CaisliroiAaiHte,  from  Schoharie,  N.  T^  haa  the  aapect  of  a  mere  mixture.  Shepard  made  it  a 
compomid  (1.  c.)  of  ctwboaaies  of  atrontia  (22*30)  and  lime  (12-15),  wilh  65-56  p.  o.  of  aulphate  of 
baryta,  and  sajH  it  is  partly  äoiafife  iv.ia'anaiic-atid  loWieffenx^ceam.  Ton  Hauer  found  a  speciraen 
ftom  Schoharie  labelled  caütrmJiarite  to  eonsiat  of  sulphatei  alone, 

Co/mk  Is  the  ordinaty  barite  of  the  Derbyshire  lead  mines.  "WJthering,  who  firat  analyzed  it 
(Phil  Trans.,  liiiv.  293,  1T84),  deacribea  it  aa  oocurring  in  roundiah  forma,  conaiating  of  rliom- 
boidal  lamince  confusedlj  aggregated  and  white  or  roddish  m  color,  with  G,=4'330;  and  a  secoad 
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varietj  as  radiated  flbroua,  somewhat  silky  in  lustre,  and  a 
ieh-white.  and  opaque,  witii  Q.=4-00.    Greg  &  Lottsom  (1858)  o 
eapthy  yarietj  of  tie  Derbyaliire  leBd  mlnes. 

The  harite  of  Muszar,  Hungarj,  and  of  Betler,  near  Ecsenau,  was  early  called  Wöiayn.  It  is 
common  baiite,  in  oryatalB,  uEnally  oblong  in  the  direcüoii  of  thB  Tertical  axis,  and  geaerallj  with 
i-i  and  0  largo,  and  also  J-3  lai^  A.  Sdirauf  meutions  the  following  as  other  occurring  planes  : 
0,  44,  1^  ^i,  J4.  H  2-»,  1-^  1,  2,  1-2,  2-2,  3-3,  4- J  (Ber.  Ak,  Wien,  TmrJT.  286).  leonhard 
Baya  that  at  Muszar  if:  ooeurs  in  the  carities  of  ahimstone. 

Comp — Sa  S=Svilphurio  add  34-3,  baryta  65'7.  Sulphate  of  Btrontjan  anl  silica  ara  often  prea- 
ent,  and  sometimes  Balphale  of  liroe,  clay,  bituminous  or  earbonaceous  substances.  Analysea:  1, 
Stromeyer  (TJntera.,  üSa);  2,  Waltcrsliauaon  (Pof^.,  iciv.  13S);  3,  Eammelsberg  (Min.  Gh.,  assj; 


Oag     Pe     äi,  Sie,  Bit    fi 


1.  Futfield,  cryst. 

2.  Binnen,      " 

3.  Qorzig,       "    inh 

4.  Clausthal, /oL 
ß,  Oaisironlarylet 


99-37       0-12 

87-19  S-01     

88-+8  15-12 0-35 

86-00  6-75  - — ■ 

B3-10  7'10  6-12  1-83 


93-51 


85-2i 


6-00    sooSii-oo 


— —99*49  Stpomeyer. 
— =98-15  WaJtershausea. 
—=99-74  Eammelsberg. 
0-37=98-87  Jordan. 

=99-74  HeidiEgBfeld. 

John. 
1-35  John, 
2-25  (loBS  ind.)  Klaproth. 


«  of  lime  as  impurily,  h 


G.  of  anal.  2=3-977  ;  4, 4-4888. 

In  pure  colorleas  cTjstals  from  Silbaoh,  of  G.=4-4864  (Roae),  El 
eiespt  a  trace  of  strontian  (Min.  Ch.,  259).  Preiesleben  found  8 
Hasaau. 

ABomm-phile,  aeoording  to  G-cmgroaa,  oontaius  1-9  p.  e.  of  sulph 
Hauer  found  none  (Jalirh.  a.  Eeicha.,  1853,  152). 

Pyr.,  etc.— B.B.  decrepitates  and  fuses  at  3,  eolormg  the  Same  yellowish-graen ;  the  fused. 
masa  reaota  alkaline  wiüi  lest  paper.  On  oharcoal  reduced  to  a  aulphjd.  With  Soda  gives  at 
firsb  a  de^  pearl,  but  on  continued.  blowlng  yieliia  a  hepatic  maas,  which  apreads  out  and  aoaks 
into  the  ooal.  If  a  portion  of  this  maaa  be  reniOTed,  placed  on  a  olean  silver  surfaco,  and  moia- 
tened,  it  ^tbs  a  blaek  apot  of  aulphid  of  silver.  Should  the  barite  contain  aulphate  of  lime,  this 
vrfll  not  be  absorbed  by  tbo  ooal  when  trealed  in  powdar  with  Soda.    Insoluble  in  adda, 

Obs. — Occura  oommonly  in  conneotion  with  beda  or  veins  of  metallie  ores,  as  part  of  the  gangue 
of  the  ore.  It  is  met  with  in  aecondary  limeatones,  sometimes  formii^  distinct  veins,  and  often 
in  oryatals  along  with  calcite  and  celestite, 

At  Duftou,  in  Tostmoroland,  England,  lai^  tranaparent  oryatals  ocour,  aometimea  of  gigantio 
dimensiona ;  aome  were  found  lying  in  the  raud  at  the  hotlom  of  a  oavecn,  and  one  weighed  100 
Iba,  Other  English  localities  exist  io  GomiTall,  near  Liakeard,  etc.,  in  Cumberland  and  Lancit- 
ahire,  in  Derbjshire,  Staffordahire,  ete. ;  fine  stalaotitio  at  Newhayen  in  Derbyahire ;  in  Seotland, 
in  Argyleahire,  at  Slrontian  |  in  Perthahire,  of  a  hright  yeilow  color  at  Ballindeau ;  at  the  Cumber- 
land lead  mine ;  in  Ireland,  in  thiok  veina  in  old  J-od  aandatone,  at  BallynascTeen  in  Londonderry. 

The  septaria  of  Dorham,  England,  whioh  are  out  and  poliahed  for  tablea,  etc.,  have  the  veinings 
lined  with  brown  heary  spar,  adding  rauch  to  their  beauty.  Some  of  the  most  important  European 
looalities  are  at  Pelaöbanya  and  Kremnita,  at  Preiberg,  Marienbecg,  Clauathal,  Przibraia,  and  at 
Koya  and  Roure  in  Auyergne. 

In  the  United  States,  in  N'.  Haimp.,  at  Piermont.  In  Mass.,  at  Hatfield  and  Levorett.  In  Cfamt., 
at  Cheshire,  large  crjstala,  aomotimea  tranaparent  (f.  509,  and  sirapler  forms),  iuteraecting  In  veina 
red  aandatoue  with  vitceous  copper  and  green  malacMtef  at  Berlin.  Parmington,  and  Southington. 
In  N.  York,  at  Pillar  Point,  opposite  Saokett's  Harbor,  maaaive,  2-8  ft.  thiok,  in  compact  nme- 
stone,  aflbrding  large  slabs,  beautiful  when  pojished ;  at  Sooharie,  a  fibrons  variety  with  caltäte, 
the  two  often  meohanieally  mingled ;  in  St.  Lawrence  Co.,  fine  tabular  oryatala  in  De  Kalb,  at 
Fowler  with  speoular  iron,  at  the  Pariah  ore  bed,  and  on  the  farm  of  J,  Morse,  in  GouTerneur, 
with  calcite  and  hemaüte,  and  on  the  banka  of  Laidlaw  lake  in  Roaaie ;  the  orealed  varieQ'  at 
Hanunond,  with  cryatala  of  pyrito;  at  Woloott,  Wayne  Co.,  near  the  atratum  of  lenticular  iron 
ore,  and  on  the  9.  aide  of  the  Mohawk,  opposite  utile  Palla.  In  Fena.,  in  crystala  at  Perkiomen 
lead  mino.  In  Virginia,  at  Eldridge'a  gold  mine  in  Buciringham  Co.  (flg.  öu7);  3  m.  S.W.  fcotn 
Leiington,  in  Roekbridge  Co. ;  a  beautiful  white  variety  on  the  plantation  of  J.  Ilord,  Esq., 
Fauquier  Co.  In  Kenluckn,  near  Paria,  in  a  large  vein.  In  Temt.,  on  Brown'a  Oreek ;  at  Hayflboro', 
near  Nashville ;  in  largo  voina  in  aandstone  on  the  W,  end  of  I.  Eoyale,  L.  Superior,  and  on  Spar 
Id.,  N.  shore,  one  vein  (containing  also  calcite)  14  lt.  wide,  aometimea  in  crystala;  in  trap  of  N. 
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shore,  veina  numeroua.  In  Ganada,  a  vein  27  in.  wide  at  Landsdown,  alTorfliDg  üüö  cryatala. 
In  flria  crjBtala  near  Wort  WaUaee,  Kew  Mexico. 

The  wMte  Tarieties  of  barite  are  ground  up  acd  eniployed  as  a  white  paint,  either  aloQO  or 
roised  with  white  lead. 

For  reteilt  papera  on  erystT  See  Dauher,  1.  e. ;  Pfaff,  Pogg-,  cii.  464 ;  Heasonbei^,  Min.  Hot-,  iii. 
and  iv.  AhoTe,  tha  deavage  prisra  ia  mada  ßm  vertical  I,  aa  done  by  PhiEipü.  Brooke  and  JpüUer, 
and  ma&y  other  authors,  tliia  poaition  ^rii^  the  slmplest  aymbols.  Naumann  makes  this  prlsm 
the  dorne  l-i,  and  i-i  the  baaal  plane  0,  wMle  0  above  ia  Ms  i-i.  The  planes  followii^  the  order 
on  pageSie,  are,  m  Naumann' s  poHition,  asfollowa;  PI;  "vertical,"  l-i,  i-i,  0,  f-i,  2-i,  4-i,  Jh»,  i-i, 
i-i;  "raacrodomaB,"  i-8,  i-6,  i-B,  iÄ,  i-3,  i-2,_^  i-|;  "braehydomea,"  8-1,  3-i,  f-t,  I-i;  "ootaie- 
drona,"  8^,  6-6,  6.6,  44,  3-3,  2-2,  1^,1;  2,  3-|;  3-4,  1-2,  |-2. 

Named  ftom  Bioii,  weighi,  or  )?afw(,  feeou^. 

AH. — Heavy  Spar  occura  altered  to  caMte,  BpatMc  irou,  ceruüsite,  quarta,  limonite,  red  ii'on 
ore,  pyrile,  psiloraelane,  göthlt«. 

631.  CELBSTITE.  Fasriger  Schwerapath  [=:FIbrous  Heavy  Spar]  (fr.  Frankatown,  Pa.) 
ScÄüia,  Beachr.  Wordamer,  I'oaa,,  12,  Leipz.,  1791.  Sehwefelaaurer  Stroutianit  aua  Pennayl- 
vaiiien  KUi/pr.,  Beitr.,  ii.  9a,  1197.  Stroutiane  sulfatfe  (fr.  Sicily)  (aiter  Tauquelin's  anal.)  Dolo- 
mieii,  J.  dePhya,,  xlvi.  203,  1798  (diac.  by  D.in  S.  in  17S1).  Ccelestin  Wmj.,  Min.  Syst,  1198; 
Letix.  Min.,  233,  ]B0O;  Karst.,  Tab.,  54,  95,  1808.  Sidlianite  Lexi,  Min.,  233,  1800.  Sehiitüit 
Gerhard,  G.  Eairsl.,  Tab.,  3S,  75,  1800.  Zöleatin  other  Germ.  Orßiogr. 
Baiytosulpbate  of  Strontiaa  Them.,  Min.,  i,  111,  1886. 

Orthorhombie.  /A  7=104°  S'  (103°  30'-104°  30'),  0  A  14-121°  19^' ; 
a\h:  c=l-6i32  :  1  :  1*2807.  Observedplanes  :  O;  vertical,  t4, 1,  i-l,  i-i, 
ä ;  domes,  i-J,  ^,  ^,  |-«,  1-»;  ^4,  ^t,  ^,  -J-S,  |4,  14,  2-»j  oetahedral, 
,  i,  1 ;  in  the  zone  1 :  14, 1-ä,  1-3,  1-4,  1-b,  1-ie ;  in  tbe  zone  J:  14,  H, 
-ä,  A-"  f-8,  ff-24 ;  in  the  samo  horizontal  zone  with  |4,  |-ia,  |-6,  %-'i ;  also 

0  A  1-2=127°  56'  1  A  1,  brach.,=89°  26' 

Ö  A  1-2=123  17  1  A  1,  basal,=128  44 

0  A  l-ä=125  38  *-ä  A  *-ä=:rll4  44 

0  A  1-4=126  35  i4  A  i-j,  top,=101 11 

1  A  1,  mae.,=112  35  14  A  1-i,  top,=75  52. 


Oleavage:   Operfeet;  Zdistinct;  *'4  lesa  distinct.     Also  fibrous  and  radi- 
ated  ;  sometimeB  elobular;  oeeasionally  granulär. 

H:.=3-3-5.  G.=3-92-3-975  ;  3-9593,  crjstala,  Bendant;  3-973,  ir. 
Tharand,  Breith. ;  3-96,  fr.  Kingston,  Hunt.  Luatre  vitreous,  Bometimes 
inciining  to  pearly.  Streak  white.  Color  white,  often  faint  biuish,  and 
sometimes  reddish.  Transparent— Bubtranalueent.  Fracture  imperfeetly 
conchoidal — uneven,     Veiy  brzttle.     TiichroiBra  sometimeB  very  distinct. 
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Var. — 1.  Ordinary.  (a)  In  cryatals.  The  angle  I AI  Maries  mncl!,  and  probably  iu  pari 
in  consequence  of  tue  presonce  of  some  baryta  or  lime.  It  waa  made  by  Haüy  lOi  48',  but 
with  tbB  common  goniometer;  by  Kupffer,  101°  20';  by  PhUlipa,  104°;  by  Moha,  103°  53';  by 
Websky,  in  an  eJabocate  paper  on  oryatala  from  Pschow  in  Upper  Sileaia  (Zä  G.,  ix.  303J,  103°  32', 
aad.  he  Buggesta  .tiierefore  tiiat  this  mineral  may  eontain  lime  or  baryta ;  by  Daubsr,  in  very  exaet 
measuramenta  of  SicQy  crysbds  (Po^.,  oviii  447)  104°  4'  24"  to  104°  T  14",  witii  the  dettuced 
mean  104°  6'  34" ;  and  for  tue  dorne  1-i,  15°  45'  43'  ;  by  Kokacharof  (Min.  EnsaL,  v.  8)  ftom  Siiäly 
cryatals,  104°  3'  46",  O  A^i=140°  86',  hia  calcnlated  resnlta  being  104°  3'  50"  and  140°  SB'. 

(d)  libroua,  either  parallel  or  radiated.  (e)  Lamellar ;  of  rara  occarrenOB.  (d)  Granulär,  (e) 
Coucretionary.    (/)  Banhy;  impure  uBually  wiüi  oarbonate  of  lime  or  clay. 

2.  Calciocelestüe.    Containii^  mueb  lime. 

3,  Baryhcdmtite,  or  Baryto-sulphate  of  stroutia  of  TbomBon,  iWim  Diuminond  I,,  1.  Erle,  oon- 
taiaa  inucli  baryta.  Hugard  giTea  for  /A  /  in  tbia  Drummond  L  variety  103^°,  an  angle  iuter- 
mediate  batween  tbat  of  barite  and  celeaüte  (aee  below). 

Comp. — SrS=Sulpliuriüa(äd43'6,stroQtia56-4=100.  Analyaes:  1,  KIaprott(Lc.);  2,Vauque- 
linlLo.);  8,  4,  6,  7,  Stromeyer  (UntorB.,  203);  5,  Maddrell  (Ramm.  Min.  Ch.,  26Ü)  ;  8,  E.  Brandea 
(Sdiw.  J-,  xxi.  177);  9,  v.  Hauer  (Jahrb.  G.  Eeiclis.,  iv.  391);   10,  Sohmid(Pc^g,,  csi.  63t)-. 
g         Sr        Sa      Ca       Fe 


1.  Frankatown,  Pa.    42         63          — 



-  — =100  Klaprotb. 

2.  Sicily                      46         54          

=^100Tauqnelin. 

3.       "                             la-OI     66-35      

O-03,  Öaö  0-09   fi  0-ia=9e-'72  Stromeyer. 
0-03,  SlO-05,  OaC  0-10,  H,  Bit.  0-10=99-49  [ 

i.  Dombiirg                 42-95     56-26      

5.           "                         43-75     64-73      

1-41 

—=99-90  MaddreU. 

6.  Slintol,  Hanover     42-J4    55-18     0-86 

0-31 

0-04,  öaÖ  0-02,  B  0-06=99-20  Stromeyer. 

1  Dehraelf,     "           42'94    55-01     0-64 

0-85,  äi  0-11,  S.  0-25=99-58  Stromeyer. 

8.  Passa                         40-85     51-33     1-23 

0-BÜ,  Si  l-OO,  Öa,  8,  Ö  1-8S-97-34  Brandes. 

9.  Isold                          43-82     55-96      — 

,  S  0-41=100-19  Hauer. 

10.  Erfurt                        iS-OS     53-39     0-51 

1-26 

0-28  =  99-12  Bohmid, 

Wicke  found  in  celeatite  from  a  atratu 

mof 

clay  near  WaBBel— the   cahiocelesline  (Aroh.  i 

Pharm.,  olü.  32)— Sr  8  91-464,  Ca  8  8-313,  i'e 

O-O03=99-18U;    G.=4020.     It  may  be  only 

Tbomson  gives  for  the  compoBiliou  of  the  Drummond  1  celeatite — laryioceUsUte  (I.  c.) — 8  40-20, 
är  S5-72,  Sa  23-06,  Fe  o-sg,  S  0-7a=100'29,  and  G.=3-921.  Biit  bis  annlysia  needs  coiifirma- 
lion.  The  celeatite  of  Kjngakin,  0.  W,,  wliioh  Thomson  ranis  with  that  of  Drmnmond  I.,  ia  pure 
celeaöte  aocordiug  to  T.  S.  Hunt;  it  haa  G.=3-96.  In  Uie  radiated  mineral  from  Sorten,  Han- 
o-rer,  Turner  found  (Ei  PhiL  J.,  ii.  329)  SrS  13-21,  Sag  20-41=98-62;  and  Grüner  (Gilb.  Ann., 
Is.  12)  &-S  73-00,  BaS  26-17,  who  analyzed  cryatals  of  a  bluiah  milk-white  eolor,  hayii^  G.= 
3-fl506, 

Wittstein  finds  that  tlie  bin©  eolor  of  the  celeatite  of  Jena  ia  dne  to  a  trace  of  a  phoBphate  of 

Pyr.,  eto. — B.B.  frequently  deorepitateB,  fuses  at  3  to  a  wMte  pearl,  coioriDg  the  fiame  atron- 
tia-red ;  the  fused  maaa  ruacta  alkaline.  On  charcoal  fuses,  and  in  RF.  Ia  converted  into  a,  diffi- 
eultly  fusible  hepatic  masa;  this  treated  with  muriatic  acid  aod  alcohol  gives  aa  ictenselyred 
flame.     With  aoda  on  charcoal  reaots  like  barite.     Insoluble  in  aeids. 

Obs. — Celeatite  ia  uaually  asBoeiatod  with  limaatone,  or  aandatone  of  Silurian,  Devouian,  Jnraa- 
Bic,  and  other  geok^oal  formations.  Occnrs  also  in  beds  of  gypsum,  rock  salt,  and  clay;  and 
with  aulphur  in  aorae  volcauic  regions. 

Sicily,  at  Gi^;enti  and  elsewhere,  affords  splendid  groups  of  ciyatals  slong  with  sulphnc  and 
gypaum.  Fine  apecimens  are  met  with  at  Bex  in  Switzerland,  and  Conil  in  Spain ;  at  Dornburg, 
near  Jena,  flbroua  and  bluish;  in  the  department  of  the  Garonne,  France;  in  the  Tyrol;  Setz- 
banya,  Hongary;  at  Niirten,  in  Hanovet;  in  rock  Salt,  at  Ischl,  Austria.  Also  found  at  Auat 
Ferry,  nearSrisfol;  in  traproefca  near  T^utallan,  in  East  jjothian;  at  the  Oahon  Hill,  Edinburgh ; 
near  Knareaborough,  in  Yorkshire ;  at  Popayau,  New  Grenada. 

'Bpeeimena,  finely  cryatahized,  of  a  blnish  tint,  are  found  in  the  Trenton  limestone  about  Lake 
Huron,  particularly  on  Strontian  Island,  and  at  Kingston  in  Oauada ;  Ohaumont  Bay,  Soliübarie, 
and  Loäcport,  K.  Y.,  have  aübrded  good  spedmens;  alao  the  Boa^e  lead  mine;  Depauville  and 
Stark  (farm  of  James  Coill),  N.  Y.  A  blue  flbroue  celestite  oecurs  near  !Fraakstown,  Logan's  Tal- 
ley,  Huntington  Co,,  Penn.,  assowated  with  pearl  spar  and  aatydrite,  and  tbia  was  the  oelestite 
tljcen  to  Europe  by  Schüla,  and  named  by  "Werner  aftor  an  analysis  by  Klaproth. 

The  dark  blue  fibroua  celeatite  of  Jena  ia  peculiarly  trichroic ;  and  its  eolor  also  varies  witli 
the  angle  between  tiie  pcindpal  cleaTage  and  the  direction  of  the  fibres ;  the  eolor  with  the  angle 
86°,  dark  blue;  67°,Bkyblue;  46°,  pale  blue  (echmld,  Po^.,  exx,  637). 

Named  from  erefesiis,  celeslial,  in  alluaion  to  the  faint  shade  of  blue  oflen  preaented  by  the 
nüneral. 
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Artifl — Obtained  in  crjatals  at  a  temioratiire  of  300°  0.  from  aolutioQ  ia  watar  (Dr.  Sullivan) ; 
in  lameUar  erystals  bj  fusing  a  niiiture  of  gypsum  and  common  salt,  and  treating  with  water; 

632.  ANHYDRITE.  Muriasat,  Salzsaurer  Kalk  (fr.  HM,  TjtoI),  Am  Foda,  Flohtal'a  Mio.  Auf- 
sätze, Wien,  1184,  228,  Würfelspath  Wem.,  1800,  ludwig's  Min.,  L  51,  166,  lS03=Cube  Spar. 
Sonde raniiaWe gypßiftre (of  Hall)  (from Klapr.  anaL in Beitr.,  l  SOI,  l19B)a,  Tr.,  iL  1801.  Chs,as 
snlfetÄB  anhydre  (fr.  Bsi)  Fawg.,  H,  Tr.,  iv.  1801.  Anhydrit  Wem.,  laOM,  Ludw.,  ii.  213,  IS04. 
Würl'elgjpa  iMdwig,  ji.  169.  Anhydrona  Sulphal«  of  Lime,  Aiihydroua  Gypsum.  Karstenit 
Mausm.,  Saaäh.,  SSO,  1813. 

Gekröastein  (fr.  Boehnia  »nä  Wieüoaka)  We^n. ;  Tripe  Stono  En^l. ;  Pierre  de  tripes  Fr.  ;= 
Anhydrit  K%w.,  Beitr.,  iv.  231,  1807.  Pierre  de  Vulpino ;  Marmor  Bardiglio  di  Bergamo ;  Bar- 
diglione ;  Cham  sulfateo  quartzif&e  Fo«g.,  S.,  Tr.,  iy.  261,  1801 ;  Silioeous  Anhydrona  Gyp- 
aum.   EieaolgypB,  Tulpinit,  Ladiuig,  iL  170,  1804. 

Orthorhombie.  /a  /=100°  30',  0  A  l-i=12r  19';  a:b:  e=l-3122  : 
1  :  l-203i.  Observed  planes :  0 ;  rertieal,  /,  «-*,  i4,  ä-j,  *-f,  i-| ;  domes, 
1-*,^-*;  octahedi'al,  ö,  «.,  y.  Bio 

OA  14=132°  30' 
0  A  44=110  8 
14A14,  top,~85 
|4a|4,  top,=40  IG 
^4  a|,  ov.  i-*,=122 
i4A^=143  12 
i-l  A  J-;=T7  36 
*-|  A  i-|)  o^-  *-S,=102  34 

sAa=135  35 
M  A/=153  50  U  A  Ji=143°  SV         i4  A  0=124°  10' 

Fig.  511  view  of  front  eide  of  a  thict,  rectangular,  somewliat  tabiilar 
crjstal,  having  a  zoiie  of  planea  between  *-*  and  eaeli  14,  or  the  correapond- 
ing  edge.  Cleavage :  *-*  very  perfect ;  «4  also  perfeet ;  0  eomewhat  leaa 
60,  Also  fibrouB,  lamellar,  granulär,  and  eometimes  impalpable,  The 
lamellai-  and  columnar  varieties  often  eurved  or  contorted. 

H.  =  3  -  3-5.  6.  =  2-899-2-985 ;  3-95fi,  Anseee  ;  2-985,  Stasafurt. 
Lustre ;  «4  and  i-l  Bomewhat  pearlj ;  0  vitreous ;  in  massive  varieties, 
vitreous  inelining  to  pearly,  Oolor  white,  sometimee  a  grajisli,  blaish,  or 
reddiah  tinge ;  also  brick-red.  Streak  grayish- white.  Fracture  uneven ; 
of  finely  lamellar  and  flbroua  varieties,  splintery.  Optic-axial  plane  paral- 
lel to  *-»,  or  plane  of  most  perfoct  cleavage  ;  bisectrix  normal  to  0 ; 
Grailich. 

Var. — 1.  Ordinary.  (a)  OryataHized;  oleavable  inita  threa  reetangular  directions.  (6)P!brous; 
either  parallel,  or  radlated  or  plumose.  («)  Fine  granulär,  (d)  Sealy  granulär.  Vulpiniip  is  a  sealy 
granulär  kind  from  Vulpino  in  Lomhardy;  it  la  eut  and  polished  ior  ornamental  purpoaea.  It 
doea  not  ordinarily  contain  more  silica  than  common  anhydrite.  A  kind  in  oontofted  conorotionary 
fonns  18  the  tripestone  ( Gekrösslein). 

2.  Paeudtmuiijijwiis ;  in  cubes  after  rock  aalt. 

Comp.— Ca  g=Lime  41-2,  Bulphurieacid  58-8=100,  Analyaes:  1,  Klaproth(Beitr.,  iv.  224); 
2-4,  Stromejer  (Schw.  J.,  siv.  315);  5,  C.  W.  C,  Puohs  (B,  H.  Ztg.,  sii.  198): 

§         Si        ö       Fe       Oa        n      Bit. 
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3.  Vv^Mie,  coarse         56'1t    0'26    0-03    41-40    0-94=99'40  gliomerer. 

4.  "       ßne  58-01     0'09     41-70    O-0'!=99-ee  Stromeyer. 

B.  Staasftirt,  crj/sf.  68-86     40-21    0-85=99-72  Faoha. 

Vauquelin  made  the  vulpinite  to  contain  8  p.  o.  of  siliea  (and  henca  the  name  sflioeans  anh jdrite), 
which  tlio  later  analysea  do  not  sustain, 

Pyr.,  etc. — B.B.  fusea  at  3,  coloriog  tho  Same  reddiah-yellow,  and  jielding  an  enamel-like  bead 
whiiä,  reacts  alkaline.  On  charcon!  in  B,P.  reduceä  to  tt  Bulphid ;  with  Boda  doea  not  fuso  to  a 
clear  globvüe,  and  is  not  absorbed  by  the  eoal  like  barito ;  ia,  howover,  decomposed,  and  jielda  a 
fflaaa  wüioh.  blackeus  ailyer ;  with  fluorice  fuses  to  a  dear  pearl,  wbich.  ia  enamel-white  oq  cooliug, 
and  by  long  blowing  sweUa  up  and  becomea  infliaible.     Solulile  in  muriatic  aoid. 

One  hundred  parts  of  water,  at  18-75°  0.,  disaolTe  0-2  part  of  arihydrite. 

Oba. — Occura  iü  rocka  of  Tariona  ages,  eapecially  xu  limestone  strata,  and  oflen  the  a 
contain  ordinary  gypsum,  and  alao  veiy  eommonly  in  beda  of  rock  aalt.  It  was  firat  d 
at  the  aalt  mine  near  Hall  in  Tyrol,  by  Ahbfi  Poda ;  and  nest  that  of  Bei,  Switzerland.  Other 
looalities  are  at  Auasee,  both  cryatallized  and  maasiTe,  the  former  sometimes  in  splendid  geodes 
(f.  511),  the  latter  briok-red;  at  Sulz  ou  the  Neckar,  in  Würtemberg ;  Himmelsbe^,  near  Ilfeld; 
Bleibei^  in  Carinthia  \  Lüneburg,  Hanovec ;  Lauterberg  in  the  Harz ;  Kapnik  in  Huugaiy ;  Ischl 
in  Upper  Anatria;  Auasee  in  Styria;  Eerchtesgadeu  in  Bavaria ;  at  lüenthal  and  efiewhere  in 
the  Alps,  erystaJa,  or  their  eavities,  witiin  quarta  crystola  ;  Stasaftirt,  in  Üne  cryatala. 

In,  ibe  U.  States,  at  Lookport,  N.  T.,  fine  blne,  in  geodes  of  black  liiiieatoae,  aooompanied  with 
cryatals  of  caleite  and  gypsum.  In  Nova  Sootia  it  forma  estenaive  heds  at  the  eatuary  of  the 
Avon  and  the  St.  Oroir  rivers,  alao  near  ihe  Five  lalands  acd  elaewhere,  aaaoeiated  with  gypsum, 
in  the-GarbouiferouB  formation. 

A  oryatal  frora  Hall,  fignred  by  Haüy,  was  a  Etout  reotangular  prism,  with  planes  /  on  täie 
lateral  ei^es,  gjving  J-tA/=140°  4',  whence  /A  7=100°  8'.  Ihe  Staasfurt  cryatals  (f.  611), 
Blum,  Jahrb.  Min.  1886,  601)  have  nearly  the  ordinary  forma  of  barite,  and  approximate  to  them 
inanglca.  Schrauf  makea  tho  angle  over  i-i  of  an  occurring  vertical  priam  (Pogg.,  civil.  650,  18Ba) 
120",  and  V.  Rath  (Bec.  nied.  Ges.  Bonn,  201,  1862)  121°  24'.  Blum  statea  that  Üio  priam  I  ia 
the  moat  common ;  it  is  vertically  striated,  and  theae  atriationa  are  forraed  of  planes  of  the  other 
vertical  prisms  meaaured  by  him ;  measurements  only  approximations,  Schrauf  and  Blum  make 
the  angle  l-iM-t=85°;  Fucha  (B,  H.  Ztg.,  xxi.  198),  84^';  and  v.  Bath,  84°  34'.  In  %  511 
täe  plane  o  ia  in  the  aame  vertical  aone  with  s;  and  if  o  ia  made  the  plane  1  (as  done  by  Brooke 
and  Miller),  nia  2-2,  and/S-S.  B,  and  M.  obtainedin  thoir  meaaurementa  for  i-i  on/  n,  <j,  153° 
14',  1*8°  41',  and  123°  31'  (Phil.  Mag.,  III,  19,  1T8);  and  Grailioh  and  Lang,  for  the  sanie  (Ber. 
Ak.  Wien,  nvii.  26),  163°  60',  143°  87',  124°  10'.  The  latter  give  for  their  caleulated  reaults, 
153°  18^',  142°  59^',  123°  32^'.  The  prism  i-|,  winoh  haa  the  angle  102°  34',  may  he  that  homo 
k^ous  with  7of  barito;  in  thia  oaae  the  brachydiagonal  above  wouldbe  the  macrädiagonaL 

Alt. — Absorbs  raoisture  and  changea  to  gypaum.  Extensive  bedä  are  aometimea  thua  altered 
in  patt  or  äroughout,  as  at  Bei,  in  Switaerland,  wbere,  by  digging  down  60  to  100  ft,,  the 
unaltered  anhydiite  may  be  found.  Sometimes  apeeimena  of  anhydrite  aie  altered  between  the 
folia  or  over  the  esterior.    Alao  altered  to  quarta  and  aiderito. 

633.  ANGLBSITE.  Vitriol  de  Plombifonnei,  Syst,  Mm,  371,  1779.  Plumbum  acido  vitrioheo 
mineraliaatum  Bsrgm.,  Soiagr.,  116,  1782.  Lead  mineralized  by  vitriolio  aoid  Wiäisrmg,  Tri. 
Ber^n.  Sciagr.,  1783.  Lead  mineralized  by  vitriobo  aoid  and  iron  (on  1.  Augleaea  "in  immense 
qoantiüea")  Wühermg,  ib.  Vitriol  de  Romb  (fr.  Andalusia)  Proust,  J.  de  Phys.,  xxx.  394, 
1731.  Bleiglaa  (fr.  the  Harz)  Lasim,  Beob.  llarzgeb.,  ü.  .S55,  1789.  Wat.  Bleivitriol  Ko/rsisn, 
Tab.,  24,  1791.  Lead  Vitriol,  Sulphate  of  Lead.  Vitriolbleierz  <hrm.  Plomb  Sulfat^  Fr. 
Angleaite  BeiKt.,  Tr.,  a  459,  1832.  Sardinian  BrsüK,  B.  H.  Ztg.,  ixiv.  820,  1865,  xiv.  194, 
18Se, 

Ortliorlioinbic.  /a  7=103°  43^';  ö  A  1-*=121°  20^,  Kokecharof; 
a-.l:  0=1-64223  :  1  :  1-273634.  Observed  planes :  0 ;  vertical,  I,  *-»,  i-l, 
i-i,  i-%,  i4,  *-ä,  *-ä,  i-\, ;  domra,  ^4,  i-* ;  -i-J,  ^i,  14,  3-S ;  octahedral,  \,  J, 
J,  i,  1,  2 ;  fl,  1-2 ;  2-1, ;  J-ä,  f  ä,  1-ä,  2-ä,  1-ä,  |-ä  ;  1-ä,  2-i. 

ÖA  4-4=140°  37'  ÖAi-?=147°ll'  ÖA  1=115=  35f 

ÖA  1-1=127  48  t>A  3-^=104  30  Ö  A  ^==133  46 


.ccy  Google 


AHHYDEOUS   SULPHÄTES,   CHE0MATE8, 


0  A  2=103°  28' 
U  A  J=141  52 
^■-iA4-S=158  34 
Pi  A  A-*=139  23 
i-%  A  7=138  8 
Ja  «-2=163  18 
JA*-S=160  38 


ZA'i-ä^Wl''  8' 
7a  1=154  24^ 
/A  2=166  32 
l-iAl-ä=-153  1Y 
14A2-4=15ß44 
1  A  1-5=151  32 
1  A  1-1=168  37 


lAfi=X4r25' 
l-iAl-i,top,=Y5  35^ 
1-1  A  1-i,  ov.  m:,=104  24J- 
i4Af*,top,=101  14 
tä  A'i-ä,froiit,=137  8 
i-\  A  i-S,  ov,  M,=115  1 
ä-S  A  i-ä,  OT.  *-»,=134  0 


Crystals  sometiniGa  tabular ;  often  oblong  prismatic,  and  in  the  direction 
of  either  of  the  axes ;  aa  the  vertical  axia  in  f.  515 ;  tbe  niacrodiagonal  in 
f.  512,  516 ;  the  brachydiagonal  in  f.  518 ;  also  tbick  and  sbort,  aa  in  f.  514 ; 
also  Bometimea  in  octaliedral  forms,  more  or  l^a  modifled,  inade  prineipally 
of  planes  1-5,  ae  in  f.  517 ;  or  of  planes  1 ;  or  1-ä,  or  l-i.  Cleavage :  Z,  Ö, 
but  internipted,  Tlie  planes  J  and  m  often  vertically  fitriated,  and  \-% 
horizontany.  Also  niasaive,  gmnnlar,  or  bardly  so.  Sometimea  atalactitic. 
H.=2-75-3.  G.=6-12-6-39;  6-35,PhenixviUe,8mith.  Lnatrebighly 
adamantine  in  some  specimens,  in  others  incÜning  to  resinoua  and  vitreous, 
Color  white,  tinged  yellow,  gray,  green,  and  sometimes  blne.  Streak 
nncolored.     Transparent — opaqne,     Fracture  conchoidal.     Tery  brittle. 

Comp— I>liS=Sulphur!eEcid  28-4,  oxydoflead  13-6=100.  Antdysea:  1,  2,  Klaproth  (Beitr^ 
iü.  162);  3,  Slromeyer  (Untera,  326);  4,  Thomson  (Min,  i.  559);  6,  J.  L.  Smilli  (Am.  J.  Sei,  D. 
11.344): 
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COMPOUNDS. 


1.  Wanloükliead  S 

2.  Aujfleaea  2 

3.  ZeUerfeld  1 
i.  LeadhiUB  S 
ö.  Pheniiville  (1)  £ 


70-30  - —  2-35=93-50  Klaprotli. 

71-0  l'O  20  =  Sa3  Klaprotli. 

li-il  Pefi'OOg  0-51,  Hn  0-0J  =  99'23  Strom. 

74.0B  —  O'SÜ=10O  Thomson. 

73-26  ,  Si  0-20=9S-9B  Smith, 


Pyr.,  Qto. — B.B.  deerapitates,  fuaos  in  the  flamo  of  a  oandle  (F.=15).  Oii  oharcoal  in  O.F. 
fUses  to  a  dear  pearl,  which  on  cooliog  beoomes  milk-white ;  io  'R.J.  ia  reduced  witJi  etferTeBcence 
to  metalliü  lead.  Witli  soda  oa  charcoal  in  R.F.  gissB  metallio  lead,  and  th©  soda  is  abaorbed  by 
the  eoal ;  when  the  surface  of  the  ooal  ia  ramoved  and  placed  on  bright  aJJver  and  moistened  ■witi. 
mater  it  tarnislies  the  metal  blaok.  DLfficultiy  soluble  in  nitric  acid.  äoluble  in  citrate  of  ammo- 
ula  (J.  L  Smith).  Solable  in  22,816  parts  of  water  of  11°  0  (Frosenius).  Solnble  1  part  in  30,062 
of  waler  (EodwsD). 

Obs. — Thia  ore  of  lead  was  Brat  obserred  tij  Mounet  aa  a,  result  of  the  decomposition  of  gale- 
nite,  and  it'i^  offen  found  in  Its  eavitiea.  At  Leadhilla  it  ooourred,  oceupying  the  cubioal  eavitiea 
of  galenite,  or  dispoaed  on  the  aurface  of  the  ore;  and  thia  locality,  and  also  that  of  Wanlock- 
head,  formerlj  afforded  large  and  beauliful  crjatala,  Bome  transparent  and  severai  inches  iß 
diameter.  Ural  found  in  England  at  Parra  mine  in  Anglesea,  Oecura  also  at  Melanoweth  in 
Comwflll ;  iu  Derbyshiro  and  in  Cnmberland  in  oryBtals  |  Olauathal,  ZeUerfeld,  and  Qiopenbacb,  in 
tlie  Harz ;  near  Segen  m  Pru^ia ;  Sohapbach  in  the  Blsok  Forest,  Badecweüer  ia  Eraiagau ; 
and  in  Sardinia  in  small  bnt  perfect  transparent  eryatala ;  Fondon  in  G-ranada ;  inassiTe  in 
Siberia,  Andaluaia,  Alaton  Moor  in  Cnmberland ;  in  Anstralia,  whenee  it  ia  esported  by  the  ton 
to  England. 

In  the  United  Statea  it  occora  in  large  crystals  at  WheaÜej's  mine,  Pheniiville,  Pa.(f.  512,  513, 
614) ;  less  well  crystallized  ia  Missouri  lead  mlnes ;  at  the  lead  mine  of  SouÜiampton,  Maas, ;  at 
Eoaaie,  N.  T. ;  witii  galenite  at  the  Walten  gold  mine,  Louisia  Co.,  Tn. 
Named  fl-om  the  locality,  Anglesea,  where  it  waa  flrat  found  by  Dr,  Withering. 
For  recent  papers  on  cryat.,  Kokacharof,  Min.  RuaaJ.,  i.  34,  iL  161,  iü.  243,  elaliorate ;  y.  Lang, 
Ber.  Ak.  Wien,  very  elaborale ;  Zepharovich,  Ber,  Ak.  Wien,  t.  i,  86B, 

Sardinian  ia  distorted  änglesite  frora  Monieponi  in  Sardinia,  irith  which  Richter  found  it  to 
agree  iu  compoaitJon;  G.=:6-380  — 6-392  ;  H.=3— 3'6;  white  and  like  ai^lDaite  in  lustre.  Breit, 
haupt  makes  it  hemidomaläo  (monocünic  or  hemihedral) ;  snd  found  for  VSiB  fundamental  prism  the 
angle  101°  52' ;  and  aaya  tlüit  the  biaeclrix  of  the  optioal  angle  ia  normal  to  a  plane  trunoating 
an  ei%e  of  the  fiindamental  priam,  and  not  to  the  base  as  iu  anglesito.  The  optica!  fa^it  staied 
sbows  that  tlie  prism  is  cormally  ortbometric ;  and  if  the  plane  referred  to  be  made  tbe  baäe 
(or  plane  0)  then  the  mineral  agrees  with  angleaite,  both  crystallographically  and  optlcally.  The 
BO<!alled  fundamental  priem  ia  priam -ä-jof  änglesite,  wbichhaa  the  angle,  a  3  above  given,  101° 
14'.    Tbe  form  approachea  flg.  6 16  above. 

Alt. — Änglesite  oocurs  alterod  to  cerussite  (Pb  C) :  ßlso  to  a  hydrous  angleaito,  accordii^  to 
Breith, 

634.  ZIKKOSITB.     Zmkosit  Bfäth.,  B.  H.  Ztg.,  li.  lOO,  1852.     Anhydrous  Sulphate  of  Zino. 


335.  X1BADHII.I.ZTE.  Plomb  carbonate  rhomboidal  Bowm.,  Cat.,  p.  343,  1817.  Sulphato- 
tricarbonate  of  Lead  Brooke,  Ed.  Phil.  J.,  ÜL  117,  1820,  Leadhiffite  Bead.,  Tr.,  ü.  866,  1S82, 
BleiaulphotJ'iearbonat,  Ternärbleieta,  Wesss.    Paimythit  Gfocker,  Syn.,  266,  1847. 

Ortboi-hombic,  /A  /=103''  16',  0  A  l-j-^130°  10';  a:l\  c=l-7205  : 
1  :  1-3633,  Observed  planes  as  in  f.  518,  with  also  ä-S  replacing  edge 
betwßen  /and  i^.  Hemihedral  in  /and  some  other  planes  ;  lionee  mon- 
oclinic  in  aepect,  or  rhombohedral  when  in  Compound  crystals. 

0  A  f*=150''  10'  -U  A  l-^^lSß"  2t'        «4  A  J=128°  22' 

0  A  i=lS6  11  i-l  A  f  ä=128  14  i4  A  «-2=111  36 

i-l  A  |-i=119  50  i-i  A  1=111  30  i4  A  i-i=90 
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i-l  very  perfect ;  i-l  traees.  Twioe,  f.  530, 
531  (drawn  ■with  t-i  &s  top  plane),  consistiiig  of  3 
cry&talB  ;  compoe!tion.-£ace,  l-i  (see  f.  522)  ;  also  par- 
allel with  T, 

H.=2-5.  G.=6-26-6-44  Lustre  of  U  pearly, 
other  parts  reeinous,  somewliat  adamantine.  Oolor 
white,  passing  into  yollow,  green,  or  gray.  Strcak 
uncolored,  Traneparent  —  translucent.  Conchoidal 
fracture  acarcely  ODBervable.     Katlier  sectile. 

Comp PbS-t-3  tbö=Sulphat9  of  lead  21-45,  earbonata  of  lead  T2>65;^ 

1,  BerzeliuB  (Jahreab.,  iii  134) ;  2,  Stromeyej  (Gel.  Änz.  Gott.,  113,  1825) : 

1.  leadhiUa     tbS  28-7       Pb  G  'I1'0= 


ü.^' 


a. 


12-7; 


;I00  Stromeytir. 
' ;  bul  white  on 


cooliüg-.    Eaaily 


Pyr,,  etc. — B.B.  tatumeaoea,  fuses  at  1-5,  and  t 
rcduced  on  eharcoal.    Witb  Boda  affords  the  reaction  for  aulphiir 
niirie  Koid,  and  leareB  white  sulphate  of  lead  undissolTod. 

Oba, — Ttia  ore  lias  been  fouad  at  Loadhilla,  with  other  oces  of  lead ;  also  In  ctystals  at  Bei 
Gill,  Cnniberland,  and  near  Taunton  ia  Somersetshire.  Grenada  ia  also  stafed  bi  be  a  looality  of 
it,  and  the  Island  of  Serpho,  Grecian  Archipelago.  The  erystals  seldom  esoeed  an  ineh  in  length, 
end  are  oommonly  amaller.  Eeported  by  0.  U.  Shepard  (Am.  J.  Soi-,  II.  it.  446)  from.  Newberg 
DiBtrict,  8.  C,  but  there  is  some  doubt  aa  to  the  loeality ;  hIbo  from  the  Morgan  ailver  mine,  Spar- 
tanburg Dietriat,  S.  C. 

Brooko  and  Millor,  who  show  that  Öie  form  of  leadhillite  is  orthorhornbio,  make  the  priam  ^-i  (of 
120^  ^0')  the  fundameutal  vertical  prism,  and  appear  to  regard  the  apecies  aa  related  to  aragonite. 
Tho  fact  that  the  twina  are  not  formed  parallel  to  the  faceB  of  this  priam  (aa  they  should  be  if 
the  prism  J-i  wero  homologouB  with  the  aragoiiile  priam),  and  the  oloae  approximation  in  angle 
to  anglesite,  shown  above,  beaidea  other  reaaona,  have  led  the  author  to  adopt  the  poaition  of  the 
eryatals  here  giveo,  which  e^ibita  the  angloaite  celation.  Susannite  (rhombohedral)  and  leadhil- 
lite  (orthorhombic)  are  mutiu^y  dimorpha,  and  so  also  are  dreeüte  and  aagleaite.  Now  susannite 
aud  dreelite  are  nearly  identical  in  angle ;  and  iherofore  leadhillite  end  ar^leaite  must  be  eqaally 


related.   Since  in  suaaniiite  the  aulphuric  seid  domina  tt 
the  lead  aalt  ita  charaeter  (or  the  form  of  th       Iph  t  1  the 
relate  leadbilhte— thla  apeciea  being  the        j     m      h  m   a 
Am,  J.  Sd.,  n.  XTÜi.).    The  hemihedrism    f   he    p 
dral  aspect  of  the  twins.     The  anglea   Ol  th  s    twm 
partly  from  Moha,  with  other  oecurring  plan        nd       mtro  1 
planoa  m  the  poaition  of  tho  cryetal  adopted 

On  orystallizatioii,  Haidmger,  Ed.  PhU.  Trans    x.    17     B  Ä  M    Mm    563. 


arbonic-add,  and  impreaaea  oi 
h  uil  be  the  case  with  its  cor- 
mp  d..  (See  on  this  subject, 
g  n  t  .  the  peculiar  rhomhohe- 

i,  to  show  the  relationa  of  the 
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>36  OXTGEN   COMPOUNDS. 

OrÜiorhomHc.    JA  7=95°,  0  A  14=123°  9' ;  a :  ö :  ö=l-5314 : 1 : 1-0913. 
Obserred  planes  as  in  the  annexed  figure, 
^^^  0  A  14=135°  29',  0  A  2-i=108°  5',  0  A  |= 

125°  50',  Ö  A  1=115°  i3',  7a  a=132°  30' 
1  A  1,  pyr.,=105°  and  96°  45'.  Cleavage:  / 
and  0  indistinct,  i^  more  obvious.  Crystals 
sometimra  large ;  usually  minute ;  occasion- 
ally  in  divergent  ^oups. 

H.=2'5— 3.  G-.=6'4.  Liistre  resinons. 
Oolor  deep  verdigris-  or  bluieh-green ;  inclin- 
ing  to  mountain-green  if  the  crjetals  are  deli- 
eate.  Streak  greenish-white.  Translucent. 
Practure  aneven.     Eather  brittle. 

Comp. — Sulphate  of  lead  eombined  witäi  carboiiate  of  copper  and  lead.  Analysis  by  Brooks 
{La): 

tbS  55-8  Pbö  32-8  Cuö  11'4=100  Brooke, 

correHpoEding  nearly  to  3  ?1}  S  +  2  Pb  C+ Öu  Ö,  or  11  Ou  C. 

Pyr.,  etc. — B,B.  Ott  oharcoal  easily  reduced.  Partially  soluble,  witli  a  slight  effervesceace,  in 
nitric  aoid,  leaving  a  residue  of  Bulpliate  of  lead  (Brooks). 

Obs.— Oconrs  at  Leadhills,  Sootlacd,  aceompanyii^  other  ores  of  lead,  in  erjstala  witli  Iraarite ; 
at  Red  Gill  in  Cumbcrland ;  also  at  Eetzbanya  in  Hungarj ;  Tanns  in  the  Harz  Said  to  occur 
jLt  Mins  la  Motte,  Missouri.    Tiaa  above  flgure  is  by  Brooke  of  a  LeadliUls  cijstal 

«37.  DREIELITE.    VnisViX/iDiifrimy,  Ann.  Ch.  Phya.,  Ix.  1Ü2,  1835      Drecit  ffloc^r,  Syn., 
261,  184T. 
Kliombohedi-al.      i?  A  ^=93°   o 
traces. 

H.=3'5.  G,=3'2— 3'4.  Lustre  pearly ;  splendent  on  a  suriaee  of  frae- 
iture.     Streali  and  color  white. 

Comp.— Ca^  +  aBaS.    Analysis  by  Dufrenoy  (1,  c); 

BaS  61-73    0aS14-2t5    OaCS'OS     Si  9-71    äl  2-405    Ca  1-52    fi  2-S  1=100. 

Obs. — In  Bmull  unmodified  crjstala,  disaemiuated  ou  the  Burface  and  in  ths  cavittss  of  a 
quartzose  rock,  at  Beanjeu,  Jranoe,  Dept.  of  the  ßhone ;  also  at  Badenweüsr  (Baden). 

Named  by  Bufr^noy  after  Mr.  do  Drfe,  a  liberal  palron  of  Science. 

Tbojnson  lias  analyzod  auotbcr  Compound  of  tho  sulpliatea  of  baryta  and  lime  (Min.,  i.  106), 
consiBling  of  71'9  of  the  former  to  2B-1  of  the  latter ;  it  was  from  Harrowgat«in  Yorkshire. 

'638.  SnSANNITE.    Sulpliato-triearbonate  of  Lead  pt.  (fr.  Susantia  mine,  Loadhills)  Bno^ 


Cleavage :  rhombohedral,  in 


Ed.  N.  PhiL  J.,  iii.  117,  138,  18a7, 


it  Uaid.,  Handk,  50B,  1845. 


Ehonibohedi-al.  R  A  E=9i°,  0  A  .ff=128°  3'; 
«=1-1062.  Observed  planes:  -2,  0,  i,  2,  4,-1-4. 
0  A  2=111°  13',  0  A  4=101°  30',  3  A  2=72°  30'. 
Cleavage ;  0  easily  obtained, 

II.=3'5.  G.=6-5— 6'55.  Lustre  resinons — 
.  adamantine.  Color  white,  green,  yellow,  brown- 
/    ish-black.     Streak  uncolored. 

Oomp. — Samo  as  for  IsadhiBite.  Analysis  by  Broobe  (1.  c): 
Sulphate  of  lead  27'5,  carbonate  of  lead  72*5. 

Crjstals  fiomNertschinsk,  analyzed  by  Kotachubey,  having  G. 
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=6'B26 — 6-55,  anü  tlierefore  prohaMj  susaiioite  ratter  tlian  leadhillite,  afforded  him  (Koksoli. 
mo.  ßuss!.,  76,  1858)  tbS  27-05,  fb  0  74-26==10I-31 ;  aad  fbS  26-Ö1,  f-b  ö  12'87=99'78. 

Obs. — In  attached  crystals  at  the  Susanna  mine,  Leadhilla  ic  Scotlaiid  ;  at  Moldawa  in  Hiiu- 
gary ;  Wertscbicak  in  Siberia.    Formerly  referred  to  leadMUite,  tiie  Compound  crystals  of  which 

anmed  by  Haiiünger,  eciuals  very  nearlj  -2  of  dree- 


639.  CONNBLUTB.    Copper  Ore  of  aa  aznre-blne  oolor,  eomposed  of  needle  crystals  (fr. 
Wiieal  Providence)  BasIdeigTi,  Brlt.  Min,,  ii.  IS,  pl.  12,  f.  1,  6, 1802.    Sulp 
Comel,  Eep.  Brit.  Assoc.,  18«.    Connaiite  Dana,  Min.,  528,  1850. 

Hexagonal.  (?A  1=126°  50';  «=1-1562.  Obsei-ved  planes 
as  in  tbe  annexed  figure.  From  the  raeaeurementa  of  Maske- 
lyuo,  w=-i^^,  Crystals  slender,  or  aeieular ;  like  f,  526 ;  and 
also  hexagonal  prisins  (»-2),  with  the  pyramld  1, 


1  AI,  ov.  summitj^^tS"  40' 

1  A  J=143  10 

1  A  1,  adj.,=i32  50 

1  A  ^2=133  53 

«)  A«)'=163  50 


MAiü"-=137°  10' 
w  A  4-2=156  2 
w  A  7=166  54 
w  A  1=152  37 
Ja  4-2=150 


Lustre  vitreous.     Color  fine  blue.     TraHslucent. 


Wheal  Umly  ? 


Comp. — E^m  trials  by  Connell,  containa  oiyd  of  oopper,  sulphuric  add,  and  cMorid  of  copper, 
and  suppoaed  Lo  be  a  Compound  of  a  Bulphate  and  chlond  of  copper. 

Easily  soluble  in  nitrle  or  muriatic  acid. 

Obs. — In  Oorawall,  at  Wheal  XJnity  and  Wheal  Damsel,  in  Elender  crystals,  not  over  äin  in. 
in  diameter  and  -^  in.  thidc]  Maskelyne,  Phil.  Mag.,  IT.  ixy.  39,  whenoe  the  above  ^ure. 


Brongciartiu  v.  Leoah. 


Moiioelinie.  0=ßS°  16',  /a  7=83°  20',  0  A  14=136° 
30' ;  ffi  :  6  :  c=0-8454  :  1  :  0-8267.  Observed  planes :  0 ; 
vertical,  I,  i-i;  hemidomes,  2-i,  f-*;  hemioctahedral,  4,  ^, 
1,  3,  -1 :  3-3. 


ÖA^=111°  W 
0  A  1=136  49 
ÖA3=88  57 
O  A  7=104  15 


-lA -1  =  116°  20' 

1A1=95  22 
3-3  A  3-3=136  8 


Cleavage :  0  perfeet. 

H.=2-5-3.  G.=2-64-2-85.  lustre  vitreous.  Color 
pale  yellow  or  gray ;  sometimes  hrick-red.  Streak  white. 
Fractiire  conchoidal ;  brittle.  .  Taste  elightlj  saline. 

Var. — The  ahove  angles  are  from  Brooke  Sc  Miller.  Senanuoat  found  (Ann.  Ch.  Phys.,  III. 
xxxvl  157)/A  J=82°  86'-S3°  15',  OA  1  =  137°  37',  0  A  8=89°  6',  OA/=104°  62'-10B°  17' 
-I  A~1^UÖ°  18'-116°  52',  a-3  A  a-S^lSS"  20'. 
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Oomp— (^;&a+^0a)S=SQlphatfiofsoda51'l,  sniphate  oflime  48*9=100;  or,  Sulphnric  a(dd 
67'5,  lime  äO'l,  aoda  22-4.  AnalyBea:  1,  Brongniart  (L  c);  2,  v.  Eoliell  (GeL  Ana.  MündiBn, 
Jalirb.  Min.  1840,  840) ;  3,  v.  Hauer  (Ber.  Ao,  Wien);  4,  Hayea  (J.  Sat.  H.  Soo.  Bost,  iv.  498); 
5,  inei{Änn.  Gli,  PLarm.,  Ux.  51);  6,  Piaani(C.  R,,  li.  731): 

S  öa  Sa  Cl  S'o 

1.  Villa  Riibia  5S-5  20-ä  23'3  =100  Brongniart. 

2.  Berchteagaden        5J'S9  21-(I4  21-27  =«9-60  Sobell 

8.  Ischl  57'5a  20-37  21*87  0  31  ^100*07  Hauer. 

4.  Tarapaca  57-22  2068  21-32  0-14=99-36  Hajes. 

ö.         "  55-0  19-6  21-9         ,  B  3-5=100  Ulex. 

6.  Varengeville  Sa  ä  50-60        Ca  §  43-78        olay  D-40=99-68  Piaani. 

No.  5  was  miied  with  some  nlexite ;  Ho.  G  waa  brick-red,  friable,  and  resin-like. 

Pyr-,  etc.— B.B.  deorepitateB,  turns  white,  and  fUses  al  1'6  to  a  wlüte  enamel,  coloring  Üie 
flaiue  intensely  yellow.  On  charooal  fuaea  in  O.P.  to  a  clear  bead;  in  E-F.  a  poction  ia  absotbed 
by  thecharoo^leavioganinfusibJetepatio  reaidue.  WiäiaMla  on  cliareoal^TestliereaGtioufor 
Hulpliurio  add.  Solubk  in  muriatio  acid.  In  wator  it  loses  ita  tranapareney,  is  partjally  diaaolved, 
loaviug  a  residne  of  auljQiate  of  lirae,  and  in  a  large  eseeaa  thia  ia  completely  diaaolTei  On  long 
expoauro  abaorba  moisturo  and  falls  to  piecea. 

Oba. — In  orystala  in  rodt  aalt  at  Villa  Hubia,  near  Ooana.  in  New  CastUe ;  also  at  AaBsee,  in 
Upper  Austria;  in  Bavaria;  at  the  aalt  tninea  of  Vic,  in  France  (OA  J=]04°  11',  Dufr.);  at 
VarenffeTiUe,  near  Nancy,  a  red  rariety  in  aalt  with  polyialite  and  anlydrito;  and  at  Borai 
LaJce,  Oalifarnia,  in  blue  clay,  st  a  depth  of  40  ft.,  tiaving  been  obtained  in  an  Artesian  boring. 
ftOTince  of  iWpaoa,  Peru  (affordiog  tue  above  flgure  and  Senarmont'a  ai^lea),  wiüi  olexite. 

ArtiE — On  the  artifloial  praparation  of  glaubeiite,  J.  Fritaaehe,  J.  pr.  Ob.,  IxsiL  291.  On  eryst., 
Senarraont,  Ann.  Ch,  Phys.,  HL  sxxvi,  151, 

641.  LANARSTTE.  Sulphato-Carbonateof  Lead  .BrooJe,  Ed.  Piiil.J.,iJi.  117,  1321).  Lanarkile 
Beud.,  Tr.,  ii.  366,  1832.  Dioxylith  ^eith.,  Char.,  1S32,  KoMenvitriolbleiapatli,  Halbvitriol- 
blei,  G^m. 

Monoclinic.     I^I=%^°  48';  i-ihi-i,  froiitj=49°  50',  Greg;  0  A -1-i 

=  120°  45'.     Plane  «-ä  usuallj  rounded,  atid  the 

539  crystals  aggregatcd  longthwise,  and  eeldom  dis- 

tinat.     Cleavage :  0  perfoct ;  -l-i  lesa  perfect. 

Larainffi  flexible  as  in  gypsum, 

11=2-2-5.  G.=6-3~7;  6-3— 6-4,  Thom- 
son. Lustre  of  the  cleavage-face  pearly ;  other 
parte  adamantjne,  inclining  to  resinous,  Streak 
white.  Color  greenish-white,  pale  yellow,  or 
gray.     Transparent — translucent. 

Comp— I>b§  +  Pbü=8uipbate  of  lead  53-15,  oarbonate  of  lead  48-85.  Aualyaes:  1,  Brooke 
p.  0.) ;  2,  Thomaon  (Phl  Mag*.,  HI.  xr.  402) : 

I.  Carbonate  of  lead  469  Sulpbate  of  lead  531=lii0. 

a.  "■  "     46-04  "  "     43-96=100;  Gr.=e-3197. 

Pyr.,  etc. — B.B.  on  charcoal  easily  reduced.  Partially  dissolved  in  nitric  aeid  with  efferves- 
conce,  leaying  a  residue  of  sulphate  of  lead  (Brooke). 

Obs. — At  Leadhills,  Lanarkahire,  Seotland,  witU  caledonite  and  auaannite ;  of  Tery  rare  oeeur- 
renee.    Maaaive  in  Siberia,  and  at  Tanno,  in  the  Hara ;  al  Biburweier,  TyroL 

642.  CHOCOITB.  Nova  minora  Plumbi  J.  0.  Lihman,  Acad.  Patrop.,  1766;  Pallas,  Voyagea. 
1770,  ii.  235.  Minera  Plumbi  rubra  Wall,  Min.,  1773.  Rothes-Bleierz  Wem.,  AuBa.  Eennz., 
296,  1774.  Plomb  rouge  Maapewt,  3.  da  Pbya.,  isiir.  1789 ;  Vaagudin,  Bull.  Soe.  Philoraath., 
and  J.  de  Phys.,  ilv.  3a3,  1784,  xlvL  152,  311,  1798,     Plomb  obromate  S.,  It.,  lü.  1801.    Cbro- 
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mate  of  Leaii,  Chromsaurea  Blei,  Bleichf  omat,  OhrombleispaÜi,  Germ.  KaEocäirom  Hausrn,, 
Handb.,  1038,  1813,  Croeoise  Bead.,  Tr.,  ii.  669,  1832.  CroooiBit  v.  Edb.,  Grundz.,  282,  1838. 
Krokoit  Br^Sl.,  Handb.,  il  263,  1841, 


42',  0  A  14=138°  10' ;  a  :  i  :  c= 


Monoclinie.  (7=77°  27',  I A  1= 
0-95507  :  1 : 1-0414,  üauber.  Ob- 
seryed  planes ;  0,  not  common ; 
vertical,  T  (common),  *-J,  i-i  (not 
common),  i-S,  *-2,  *-4,  »-| ,  ?  *-| ,  i-i, 
?  *-| ;  clinodomes,  -J-l,  14,  ?  I-C^  24 ; 
heraidomes,  6-i,  5-*,  4-i,  ?  |-*,  3-i, 
?  f-«,  1-i,  -8-;,  -64,  ?  ^4,  -44,  -f  4, 
^14  ;  orthodiagonal  hemipyra- 
mids,  i,  1, 1,  -1,  -4, 2  -I,  -I,  ?  -I,  -2, 

-3,-i;H-H,-ii4^;H;  -H; 
-ö4;  ?^i;  2-2,  -8-2,  -j-2,  s-ift- 

(=«3-2);   d-f;  64;   J^Y;H, 
1-3,  3-3,  |-3,  6-3,  9-3,  -12-3  ;  -4^ 

(-?  i-3) ;  -l-Y  ;  H  ;  ¥^M 

?§-4,  4-4,  -3-4;  f-f,  18-|;  |-5,  5-5;  3-6;   ?f7,   -7-7;   -8-8;   9-9,  -Ö-9 ; 
-11-11;  ■^-^;  17-34;  elinodiagonal  hemipyramids,  3  3-ä,  |-ä,  |-ä,  -g-ä ; 

-14;  ?fi;  H;  -|-l;  -V-s;  -f«;  H;  -l-e;  ?V-20. 

Ja  *-l=133°  9'  ö  A  2-1=118°  1' 

0  A  i-i=W2  33  %-ä  A  «-&=56  10 
Oleavage :  /tolerably  distinet ;  O  and  *-*'  less  so.  Surface  Jstreaked  lon- 
gitudinally ;  tliefaees  raostly  sraooth  and  ehining.  Also  imperfectly  eolum- 
nar  and  granulär. 

K.=2-5— 3.  G.=S*9— 6-1,  Lnstre  adamantine — vitreous.  Oolorvari- 
ous  fihades  of  bright  hjaeintli-red.  Streak  orange-yellow.  Tranelacent, 
Sectile. 


TTrala. 


Urals. 


-1  A  -1  =  119°  13' 
1  A  1=107  38 


^K 


\/(m) 


>3°n'- 


i''43' 


Urals.  Philippine 

93''22'-93'45'  93'30'-9; 

146  4-145  61  146  27-141 

119   20-118  66  119   20-llt 


er 


146  36-145  4 
-1(0A-1(Ö  119  29-118   £ 

0(c)a1-1(b)  laa  14—138  a 

0[c)AZ.Hx)  97   44-97   35 

0(e)A/(m)  09  11-99 

From  bis  numeroua  esact  measurementa  bo  doducsa  for  tbe  cngle  (7,  or  the  indination  of  the 
BIL8,  in  the  Braziliao,  17°  14'  23" ;  the  ürnlian,  71°  31'  20"  ;  tue  Philippine,  77"  23'  27".  Kupffer 
made  tiie  angle  73°  1';  Bcoote  &  Miller,  77°  56';  Haldinger  obtained  ftom  one  ciystal  77°  10'  | 
and  bydeducüons  from  other  meaBuremeuta  of  4  oryatals  77°  29'— 77°  67'. 

Dfluber  glvea  flgurea  of  afty-four  different  crjetals.  Tbe  Braailiaii  bave  ususlly  tbe  plane  4-!, 
and  an  estreme  varicty  of  tbis  form  is  shown  in  f.  632.  One  form  from  tbe  Philippinea  is  tbe 
fundamemal  oocflbedron  1,  -1 ;  anotber  I,  -1,  or  I,  -X,  i-ä,  iu  Blender  prisms ;  wbile  others  approach 
the  Dralian  in  form. 

Comp.— tb  Or^Osyd  of  lead  63'9,  obromic  acid  31-1  =  100.  Analyaesr  J,  Pfaff  (Scbw.  J-, 
rriiL  72)  j  2,  Bei-zolius  (ib.,  zsii.  64): 

1.        Or  31-735 
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COMPOUNDS. 

Vauquelin  cüscoyered  the  meteil  chrominia  in  this  mlneral  ia  1194  (L  a,  l'?94,  1T98,  a&d  J.  d, 
M.,  ii.  IST). 

Pyr.,  oto. — In  Bie  eloseä  tube  deorepitatea,  blaebens,  but  recovera  itsorifrfnal  eoloron  cooling. 
B.B.  fuaes  at  1'6,  aod  on  eharcoal  ia  rediicad  to  metaUic  leai  witli  deflagratlou,  leaving  a  reeidna 
of  chrome-osyd,  and  giving  a  lead  ooating.  With  Salt  of  phosphoras  ^Tea  an  eoierald-green  bead 
in  both.  flames.  Fiiaed  with  bisalphate  of  potash  in  the  platiiium  Bpoon  forms  a  dark  Tiolet  mass, 
whicb  on  solidit^fiag  becomes  reddist,  and  when  cold  greenish-whita,  thua  differiag  l>oni  vanadi- 
nite,  which  on  Bimilat  treatment  givea  a  yellow  masa  (Plattjier). 

Oba. — Firat  found  at  Beteaof  in  Siborla,  in  cryatsJa  in  quartz  yeina,  or  intersecting  gneiss  or 
graniK ;  also  oocurs  at  Murainslc  and  neac  Nisehne  Tagilsk  in  tlie  Ural,  in  narrow  veins,  traversiiia; 
deeomposod  gneias,  and  assooiated  with  gold,  pyrite,  galenile,  quarta,  and  vauquelinite ;  in  Brazi^ 
at  Coi^onbaa  do  Campo,  in  flne  crystalB  .in  decomposed  granite;  at  Eelzbanya  in  Hungary, 
at  the  mine  of  St.  Antbony ;  Moldawa  in  Hungary ;  on  Luzon,  one  of  tlie  PhÜippinea,  wlienee 
cryatals  were  reoeived  by  tlie  author  in  ]  Si2,  ftom  El  Sonor  Biosaa  of  Manila,  aiid  nnderstood  to 
be  from  the  northern  peninsula  of  Luzon ;  acoording  to  Dr.  Hochstetter,  at  the  minea  of  Labo, 
in  the  Province  of  Horth  CamaiinoB,  on  the  BouÜieaBtem  peninaula  of  Luzon  (Dauber). 

Thia  speciea  waa  first  noticad  by  Lehman  (1  c).  The  name  Orocoiie  ia  from  npänin,  safftoa, 
Berthier,  in  1832,  garetho  wocd  the  bad  form  Orocoise,  whichyonKobell  altered  (to  make  it  con- 
formable  to  erdinary  mineralcgica]  nomendatiire)  in  1838,  to  Oeocoüiis,  and  Breithaupt,  in  1841, 
to  Orocoiie  (Krokoit),  and  v.  Eobell  also  to  thia  last  mentioned  form  in  hia  later  iForks.  Hana- 
manii's  üalhchrome  has  Ihe  priority ;  but  aa  the  name  ia  a  poorer  one,  not  minecalogieal  in  form, 
and  the  speciea  waa  not  one  insiJtutad  by  Hauamann,  we  aüow  GrvooiU  to  stand. 

643.  PHCBNIOOOHROITII.  Melanochroit  Hwmann,  Vogg.,  isviä  162,  1883.  Phosniko- 
ditoit  GhcUr,  Grundr.,  612,  1839.  Subseaquioliromate  of  lead  Thtmu  Ricenirät  BMi., 
Handb.,  504,  184B. 

'  Orthorhombic  ?  Crystala  usnally  tabular,  and  reticularly  interwoven, 
Cleavage  in  one  direetion  perfeet.     Also  massive. 

H.=3— 3'5.  6.=5'75.  Lustre  resinous  or  adamaiitine,  gliinmering, 
Color  between  cochineal-  and  hyacinth-red ;  becomes  lemon-yellow  on 
exposnre.     Streak  brick-red.     Subtranslucont — opaqne. 

Comp,— Pb=  Cr':=;ChrDmio  aoid  23'1,  protoxydof  lead7e'9=100.  AnalyHia  :  Harmaan  (Poffi., 
ssviü,  les) : 

Ohromioaoid  23-31  Protoxyd  of  lead  T8-69^100. 

The  aame  result  waa  obtained  by  G-.  Boae  (Jahrb.  Min.  I8S9,  516). 

Pyr-,  eto. — B.B.  on  eharcoal  fnaes  readily  to  a  dark  maaa,  whioh  is  orystalüne  when  cold.  In 
E,!".  on  eharcoal  gives  a  coating  of  osyd  of  lead,  with  globulea  of  lead  and  a  resldue  of  chrorae- 
oxyd.     Givea  the  reactjon  of  chrome  with  fluxea, 

Obs. — Ocoura  in  limestone  at  Beresof  in  the  Ural,  wllh  creooile,  vauqueünile,  pyromorphite, 
and  galenite, 

Named  Melimcciwoite  by  Herraann,  from  iiikas,  ilack,  and  yc""i  o'fc'".    Bat,  aa  the  color  ia  red, 

'     )t  blaok,  and  the  name  is  therefore  false  to  the  specäes,  Glooicer  chai^d  it  to  Phrnfkockro- 


fi44.  VÄUgUELINITE.    Tauqueline  S«re.,  Afh.,  vi.  100,  1818.     Vauquehnite  Bera.,  K.  SysL 
Min.  Paris,  202,  1819.    Chromate  of  Lead  and  Copper. 

Monoclinie.  Crystala  uBually  miniite,  irregularly  aggregated.  Twins : 
annexcd  figure ;  composition-face  a  plane  on  the 
acnte  solid  angie :  0  A  0  {oi  the  two  individuals) 
=134°  30' ;  0  A  i4=X49''  nearly.  Also  reniform 
or  botryoidal,  and  granulär ;  amorphous. 

H.=3-5— 3.     Gr.=S-5— ß-78.     Lustre  adaman- 

tine  to  resinous,  often  faint.   Color  green  to  brown, 

:en,  siskin-grecn,  olive-green,  ochre-brown, 
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ÜTer-brown ;  sometimes nearly black,   Sti'eakgreenishorbrowaieh.   Faiiitly 
tranalueent— -opaque.     Fracture  uneven.    Rather  brittle. 

Comp.— Cu»  ör'+a  tb'  Cr''=(Öii,  tb)'  5t"-0syd  of  lead  61-i,  osyd  of  coppcr  !0'9,  cliromic 
aeid  27'7=:10l).    Analyala  by  BerEeliua  (L  c): 


Pyr.,  etc.— B.B.  on  cliHreoal  slightly  iütnmesces  and  fuses  to  a  gray  submetdlio  globule,  yielding 
at  tue  Same  time  amall  globulea  of  melal.  With.  borax  or  sah  of  phosplioius  afford«  a  green 
transparent  glasB  in  tlie  outer  Same,  whioh  in  tbe  inner  alter  cooling  iB  red  to  black,  aecording  to 
ßis  amoiint  of  miaeral  in  the  assaj;  the  red  color  ia  moro  distinct  witb  tin.    Partly  soluMe  in 

Oba. — Occiirs  with  erocoite  at  Beresof  in  Siberia,  generally  in  mainraillateä  or  amorplious 
masses,  oc  thin  crasta;  also  at  Pont  Gibaud  in  the  Puy  de  Dome;  and  with  the  erocoite  of 

At  the  lead,  mJne  near  Sing  Sing  it  haa  been  found  by  Dr.  Torrey  in  green  and.  browniah^reou 
mamniillary  conoretiona,  and  alao  nearly  pulTorulent;  and  at  iie  Pequa  leadmine  in  Laneastec 
Oo^  Pa.,  in  minul«  arystaU  and  radiated  aggtegatioua  on  quarla  and  galenite,  of  siskio-  to  apple- 
greeo  color,  with  ceniaaite. 

Namsd  aftsr  ■Vaaqueliii,  tlie  diaoorerer  of  the  metal  chromiuni,  aod  also  the  firat  ono  to  noticB 
the  crystala  of  thia  spedea  (J.  d.  M.,  Ho.  VI.  i.  760). 

John  desoribes  a  greenish  or  browniah  chromo-phoaphale  of  lead  and  copper  (chromphoaphorkup- 
förbleiapath)  from  Beresof,  Siberia,  aa  ooourring  in  stoall  oryatalhne  concretiona,  haTing  the  surface 
coyered  with  oapillary  prisms;  31=2—3;  opaque  to  aubtranalueenl, ;  fracture  uneven;  powder 
dull  greeniah.  Analyaia  afiorded  {Jahrb.  Min.  1845,  ÖT)  tb  Cr  iS-O,  Ph  19-0,  Ou  11'20,  P  4-10, 
Cr  7-60,  mangaueee  ir.,  Ü  1-7S,  impuritiea  11 '43.  To  a  lai^  extent  aoluble  ia  nitrie  or  muriatio 
acid,     It  is  probably  onlr  an  impure  vauquelinite. 

645.  JossAiTE  Brelih.  (B.  H.  Ztg.,  svii,  E4,  1358),  Prom  Bereaof,  ooourring  in  small  oranga- 
yellow  erystala  with  Tauqaelinite.  Descrlbed  aa  orthorhombio,  with  /A  7=110°— 118°,  andtraoea 
of  prismalio  deavage ;  the  lustrebetweeu  vitreous  and  waxy]  streak  dull  yeUowiah-white ;  H.= 
3'(i;  G.=5'2.    Accordii^  to  Plattaer,  it  gives  the  reactiona  of  ohromio  acLd  and  oiyds  of  lead 


646.  PETTKOITE.    Petttoit  A.  Fmdinyi,  Jahrb.  Mm.  13S7, 4BT. 

Isometric.  Common  form  tlie  cube ;  also  f.  6,  and  f.  6  with  planes  of 
tbe  dodecabedron.     Cleavage ;  none  distinct. 

I-r.=2'5.  Lustre  briglit.  Color  pure  black.  Streak  dirty  greeniab. 
Fracttire  uneven.     Taste  s 


Comp.— An aoid aulphate  of  iron ;  0. ratio  for  te  :Se  :  8  :  S=l-5  :  ia-5  :  27  :  l-ö.  Mowirg 
for  aome  hydrated  Oxyd  of  iton  as  impurity  (about  10'5  p.  c.,  as  1-51  of  water  would  requh^  91 
of  Pe  for  luQomle),  the  formuJa  may  be  (i"9',  Pe)  S',  with  i'e'  :  ße=l  :  7.  Analyaia :  A. 
Paulinyi(i.  o.): 

§43-33  Pe  44-92  S'e  6-flS  fi  1-51=93-41. 

Pyr.,  eto. — In  a  oloaed  tube  yielda  water.  B.B.  on  charooal  yieldB  a  magnetio  mass;  with 
soda  gives  tho  aulphuric  aold  reaction.  WhoUy  solublo  in  hot  water,  with  a  depoait  of  a  flooeu- 
ient  reddish-brown  preoipitato,     Soiuble  in  dilute  muriatiu  aoid. 

Oba. — Prora  KremnitB,  ia  a  brecoia,  a.long  with  iron-Titriul  (molanterite),  in  cryatala  from  the 
eije  of  peaa  to  milleta,  and  in  graina.    Uamed  after  Bergrath  v.  Pettko. 

647.  AI.UMIAN.    Breilh.,  B.  H.  Zig.,  xvil.  53,  3858. 

Khombohedral  ?    Crystala  raicroacopic.    deavage,  traces.    Also  massive. 
H.=2— 3.     G. =2-702— 2-T81.      Lustre  of  small  erystala  vitreoxis;  of 
masaes  weak.     Color  wbite.     Subtranslueent. 
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Comp. — 3ä  S'  (?}=Su!phuric  aeid  60-9,  alumina  39-1,  Aeeording  t 
tiona  (I.  c),  contalna  37-38  p.  o.  of  alumina,  with  sulphurio  aoid,  and  n 

Pyr.,  BtD, — B,B,  unaltered ;  only  hygroscopio  water  given  oflj  Ijiit 
phurio  add,  whioli  maj  be  detected  by  litaiiiB  paper.    With  cobalt  boI 

Obs. — From  minM  in  Üie  Serra  Ainagrora,  Bouthem  Spain, 


;t  a  high  temperature  aul- 
tiou  a  One  blue. 


ETDEOUS  SULPIIÄTES. 


AEEÄNGEltBNT  OF  THB  SPECIES. 


I.  Oxygeu  ratio  for  basea  and  acid  1:3;  the  species  oommg  under  the  gen- 
erali formula  KS+naq,  SS'+üac|,  or  (ß=,S}S'+w  aq. 


50.  Mascaonitb  NH'OS+a 

51.  BOCSSISaADlTITE       (7)JJH'0,  Mg,S,  fi 

52.  Lbcomtiih  (Sa,E:,NH'0)S+2fl: 


A.  Sulpkaies  of  Elements  m  Sie  Froloxyd  State. 
OrthorhomMc,  with  lA  1:^100°— 108°. 

SöjJOjKNHOi+aii 


S  0,]]0,|(Na,  K,  N  H,), + a  aq 


2.  Coulaiu  Eodium,  without  magDesium,  calcium,  o 
653.  MiRAwuTB  SaS+lofl 


3.  Contain  calcium  or  maguesiani,  with  or  without  tbe  alkaJine  xaotals ;  lesa  than  4  of  11  ta  1 
of  S.    MonooliaiG  or  orthorhombic 


CaS 


2S 


ee*.  gtpsüm 

655.  ElESBfilTB  MgS+fi; 

656,  POLTHALITB  (J  Ca+J  %+ jfi)  S  +  ifi 

61.1.  Mamanitb  (fCa+^Mgl-jSjS  +  ifl 

658.   PiCROUESITE  (iMg+46)§+8S 

669.  BWBDITE  ft%+4ifa)§  +  2a 


S0s|ies|ea  +  2aq 

BesjOsIMg+aq 

Se,SG,[(i-K,  +  fea+i-Mg)+iaq 

Se4ea||{iKs+g€a+|^)+4aq 

Se4e,||{4K,+4Mg)  +  3aq 

Ses||64(4Naa+4Mg)+2aq 


I:.  Bases  and  water  as  in  seetion  S.    Crystals  tetiagonaL 


>sjes|(4Naa+4Mg)  +  liaq 

J  1  of  S, 


661.  Bpbouith  flgS+TÖ 

682.  Taumsoitb  S'e8+7fi 

663,  Padsbbite  (f  litn  +  iT(rg)S  +  5fl 


&©,ie,|Mg  +  Taq 
6e,Be=EFe+'!aq 
S0i|e4(iMg  +  äSfD)  +  Baq 
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n  5.     Mouoeliiiio,  wiiii  /A  J= 
S©s|e4Fe+7aq 

Seiüöiieo+taq 

S0,[e4JH+T  aq 

S6,|e,ieu+6aq 


1.  CTANOCHROITE  GROUP.    Contain  copper  and  potassium. 
eto.  Cyamoöheoite.        (iS+^0u)S+3Ä  S0sSe4(iE,+ieu)+3aq 


664 

Meiantbsitb 

PeS+^a 

665 

PiawiTB 

(i'e,Cu)S4 

666 

GOSUlMIB 

2nS+7a 

667 

BiKBEBITB 

Öo9+1fl 

663 

MoRBarosiTB 

Sig+ia 

669 

Okücanthitb 

öuS+5a 

B.  Sulphaies  of  Ekments  in  ihe  Ses^iomjd  slate,  tw  Sesqjtioxyd  and  I^otoxyd, 
I.  AlrotOGEN  GEOOP.    0.  ratio forH,  Öi,  fi^l  :  3  :  9  to  1  :  8  :  18. 

Be,||e,|[y?A!+6aq 


älS'+18B 
672,  CoQUQtBrra  Po  8^+9  fi 


0.  ALUM  GßOUP.     O.  ratio  foi  fi,  H,  S,  fi=l  :  8  :  12  :  24;  for  bases,  aeid,  and  water,  :  ! 
3  :  6.    Crystals  isometrio. 

673.  TscHEKHiSiTE  (i(NH'0)'+äSl)S'  +  18B:  S0,|ie,I(i(NH,)a  +  äMl)  +  6aq 

674.  Ealibite  (1K'+SS1)S'+18S  S©äl9il(iKs  +  f3AI)+6iq 


10.  TOLTAITB  6R0DP. 
Crfstala  isometrio. 

575.  VOLTJITB  (J"e', 


:  3;  for  baaes,  add,  and  water,  1 
B6sl9a[(^e,flPe)+4aq 


[=1  ;  3 :  12  ;  22;  for  basoa,  acid,  and 
r  mortoolinJo,  uaually  fine  fibroua  or 


H.  HALOTEICHITE  GEOUP.    0.  ratio  for  fi,  H,  S,  I 
water,  1 ;  3  :  SJ.      CrystalüBation  orthorhomtio  o 

TMb  group  ia  related  in  ratio  to  the  Älum  group,  it  diffeiing  only  in  23  instead  of  24  of 
water.  But  tho  real  dififerenoe  raay  be  muoh  greater,  and  tliis  ia  rather  to  be  inferred 
froni  the  unuaual  ratio  for  the  water.  If  2  of  the  22  of  water  ate  baaic,  tiie  O.  ratio  for 
baaes  and  aäd  iB  then  1 :  2,  and  for  basoa,  acid,  aad  water,  1  :  2 ;  3J.  The  formulas  of  the 
spedea  below,  faased  oa  tbis  ratio,  wonid  have  Üie  generalform  (i(ß,  Il)'-i-i  iSl)§'+IO 
fl;  or,  in  tlienew  System,  86104  (i(H„K)  +  |(?Al)+3iaq. 


77.  Mendokiib  (iS3'  +  jXl)H'+16ifl 

78.  PicKsamarrB  (l^flg'+jSl)  S'+164-ä 
70.  ArjoiNriH  (ifln'  +  f  Sl)  S'+lSifi 

80.  BosjBMÄHNiTB  (i(Mn',  Srg)  + } Sl) g'  + lej-fi 

81.  HiLoiRicHim  (i  fa'+i  Äl)  S=+I6i  S 


sesiesiKiNai+ä^Aaj+siaq 

Se.Be4(iMg+JflAl)  +  5iaq 
Se464(iMn+äflÄl)  +  Biaq 
S  ös|e4(i(HEn,Mg)+fSAl)+5iaq 

s  e4e,j(i  ff9+s3Aij+5iaq 
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13.  E(EMBEITE  GEOÜP. 
G82.  EfEHERiiB  (if6'+|J'e)g»+iaa  Se,iej||(iFe+|(?FB)+3aii 

IL  Sulphatea,  with  osygen  ratio  of  bases  and  acld  1  to  less  than  3 ;  not  con- 
taining  Copper  or  Uranium. 

The  copper  and  uraEinm  hjdroua  aulphatea  ara  of  UDoertoin  formulaa,  and  are  therefore  placed 
■fay  tbemselyes.  There  ia  sko  mndh  uncertanty  with  regard  to  the  true  formulas  of  the  apeciea 
here  included,  ou  accovrat  of  the  doubtful  relatioDS  of  the  water. 

1.  0.  ratio  fot  hases  (ao  water  included)  and  acid  2 :  Ö,  2  :  3,  3  ;  5. 

683.  COPUPiTB  Vb"  g'  + 13  S  (or  IS  fi)  Ss  0,10is|«Feo  + 12  ar[ 

esi  EAiMONDirB  Fe^'S'+liS  Sölö,  [ßFea  +  2iaq 

685.  FiBEOPBRBiTB  5'e=S°+21fi  Bsesie.BlI/JFeä+a'iaq 

686.  ÄPÄIBLITH  Pe=g=  +  3fl:  SB0eie,B]|,3Fes+3aq 

2.  0.  ratio  for  bases  (no  wafer  included)  and  acid  1 :  2. 

687.  BoTETOSBN  (iFe'+ä¥6)8'+9S  Sie8[04(Fe,öffe)3+9aq 

3.  0.  ratio  ofbasestwalOT  exbluded)  and  add  1 ;  IJtol:  1;  hnt  ifaome  water  be  made  basii^ 

1 :  1  for  all,  as  in  the  formulas  below, 

638,  AlDMlNlTB  ÄlS  +  gfi;  S|6eJi?Al3  +  9aq 

689.  ALUNnE  (J(Ä,S)'  +  äSl)S+fi  Ble„|(J(K„H,)+f /»A^s  +  aq 

690.  LüWiGiTB  (i(E,B)'+fÄl)g+lffl  6ie,l(i(E,,H:j)+fdAl)s+I|aci 

691.  JABOSne  (i  (K,  Na,  fl)»+ 1  S'e)  8  +  U  ft  Sie(l{i(Bä,Hä)+|ßÄl),+lf  aq 

692.  Casphosidesitb  (J-  fi'+ä  S'e)  S+2  S  S|Os|(i  H,+ä-ßi^)ä+2  aq 

be  here  included,  if  part  of  the 


4  0.  ratio  of  basea  and  aoid  1  to  leas  tban  1. 

Paralumisitb  Sl=9+15fl  MU  O^ie^S+ie  aq 

PasoPHAsiTH  ?{Sl,Fe)"g+l5fi  fl(Al,le).e=ie4S+15aq 

jBiÄiBASYirB  äl'S+lOÖ:  .       /?Ala6s|ieo[S+10aq 

Gloogemtb  Se'S+eS  ßJ^,es||eo[S+fiaq 

Lämpbopeanitb 

III,  Sulphates,  with  oxygen  ratio  ofbases  and  acid  1  to  less  thaa  S.  Contain- 
ing  Copper,  Lead,  or  TTraninm. 

By  making  part  of  the  bases  accessory  hydratea,  tuat«ad  of  basic  to  the  aoid,  tho  formulaa 
may  be  Yaried  od  Ubilwm.    Only  one  of  the  poaaible  forma  is  here  given. 

J.  Containmg  lead  or  copper, 

TOO.  LiHARiTE  fbS  +  OuS 

101.  Bkoohahttph  Cug  +  2^öuS 

102.  Lakqite  öuS+aOuS+a 

103.  CrAsOTKiCHmä  Ou8+{Cu',  Äl)fl'+12fl 
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2.  Sulphatea  of  Uraniviro, 
1.   Uni^ilphales. 

tos.  JOHANNITE  (?(Ü',8)+iCa')8+liS  S[9,Iöeu  +  li{5,W))»+liati 

706.  Ueakochaloitb    (|-[Ü=,e)+^Öa")g  +  iöuS  +  9fi  filie.|lttea  +  K5,^B^))3+Qf9a<| 

101.  MEDjmiTE  (?)(i8+-lOa")S+HS  S||e5|[(iea+i^tf)a  +  7iaq 


703.  ZIPPEITB  (e,  Cii")=  g'+ 8  fl  (or  6  fi)  {Ou,  ^S),  040,  ,p.+ 8  (or  6)  aq 

709.  TOGLiiNira  (Ü',e)'S  +  2a  (5,öe)se4e„  IS+2aq 

710.  UnicomiB  ^J^ä+iJ.fi  3^,040,  |S  +  4JacL 

IV.  T^IiUBATES. 

111.  MoNTÄNiTB  SiTe+3S  5e||0,||cBii+a aq 

Jppendia^— SEtENATBS  ? 


660.  MASOAGNTTEi.    Mascagni,  Del  lagoni,  etc.,  in  Siena,  1779-    Sei 

Sei  ammoniac  aecret  de  Glauber  (fr.  Solfatara  near  Naplea),  Sage,  Um.,  i.  62, 1777.  Ammouiaque 
aulfatee  ».    Sulphate  of  Ämmoaia.    Maakagnin  Sarst,  Tab.,  40,  75, 1800. 

Orthorhombic.  /a  7=107°  40',  0  A  1-^=122°  56',  a:i:  c=l-543T  : 
1  :  1-3680.     CleaTage :  14  perfect ;  0  imperfeet. 

O  A  i-T=150°  34'        44  A  H  baa.,=58''  52'       i-S  A  ■^-2=111°  15' 
0  A  |4=125  S4  |4  A  fK=118  52  ^  A  ^,  over  I,=81  26 

Usiially  in  mealy  cmsts  and  stalactitic  forma, 

H.=2— 2-5.  G.=l-72— 1'73.  Lusti-e  when  erystallized,  vitreona.  Color 
jellowish-gray,  lemon-yellow.     Traiislucent.     Taste  pungent  and  bitter. 

Comp,— NH'O §+fl=Sulphurioaoid  63-3,  ammonia  34-7,  water  120=100. 

Pyr.,  etc. — In  the  dosed  tube  jields  water  and  ig  sublimod ;  wiüi  lime  girea  off  amnionia 
vapom.    Diasolvea  readEy  in  water,  aod  giTes  with  baryta  aalta  a  preiäpitate  insoluble  in  acids. 

Obs. — Oeeiira  about  voleanoos,  in  the  fissures  of  tbe  laya,  aa  at  Btna,  Vesuvina,  and  fJie  lipari 
Isles,  and  i3  also  one  of  the  producta  of  the  combustjon  of  mineral  ooqJ. 

Named  afler  Professor  Maacagni. 

651.  BOUSSINGAÜLTITE.     K  BecM,  C.  E.,  hUi,  533,  1864. 

A  sulphate  of  ammonia  mith  part  of  thia  alkali  repkced  by  magneaia.    Ciystala  reaemble  thoae 
üE  maacagnine,  bnt  iaomorphism  with  that  speeieshas  not  yet  been  eatablished. 
Occurs  about  Üie  boric  aeid  fumarolea  of  Tuaeany. 

652.  LECOKTITB.    W.  J.  Taylor,  Ata.  3.  Sc!.,  II.  xivi  273,  1358. 

OrtJiorhombie.    In  prismatic  cryetals,  long  or  short.    /A/(calc.  from 
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i-ä  A  i-ä)=103°  12',  0  A  l-i=117°  7' ;  Ja  ;-ä=160°,  *'-ä  A  ^■-S=115°,  f*  A  f  ä 
=12Y°  30'— 128°,  or  over  U,  52°— 52°  30',  Dana. 

H,=2— 2-5.     Lnstre  vitreoua.     Colorless,  when  pure,  and  transparent. 
Taste  aaline  and  rather  bitter.     Permanent  in  the  air. 

Oomp^-]ig+2fior({Sa,£),KE'0)S+2fl.    AnaljsiB  by  Tajlor(L  a): 


n-56        2  67 


19'*5 


With  2'SO  organio  residue,  O'l  1  inorganic  id.,  and  ^  h-ace. 

Pyr.,  eto. — Oa!y  partially  sublimed,  in  the  closed  tube,  but  otäierwise  reaots  like  nnaeagaite 

Obs. — From  tlie  cave  of  Laa  Piedras,  aear  Comayagua,  Central  America,  imbedded  la  a  blacli 

mass  made  up  of  tlie  esoretaeat  of  bats.    Tlie  cryatala  often  have  a  coating  of  oi^anie  mattor. 

Tlie  cave  is  worked  for  the  nitre,  wUcb  tiie  eartli  of  the  floor  near  its  mouth  alfords  bj  liavia- 

Hamed  after  Dr.  John  L.  Le  Conte. 

An  aitifidal  salt  of  similar  general  forniula,  but  having  ammonia  and  potash  as  its  bases,  is 
vrell  known  {Gmelin's  Ch.,  iiL  US). 

6S3.  MIRABILITB.  Glauber  Salt.  Sal  mirabile  ßlmlier  (the  ettiadal  salt  at  tlie  time  of  ita 
flrat  formation).  Naturliches  WundorBalz,  Glaubersalz,  Gerjn,  Glauher  Salt.  Sulphate  of 
Soda.    Soude  aulfatfe  M:    Mirabilite  Baid.,  Haadb.,  483,  1845. 

Gediegen  Glaubersalz  (fr.  Saidschitz  and  &edIHz)  Beuss,  Crell'a  Ann.,  1191,  il,  18;=Natur- 
üehes  BittersalE  pt.  ienK,  Min.,  i,  489,  n94i=:ßBUSsiQ  Karst,  Tab^  40, 1800, 

ÄTonoclinie.   (7=73°  15',  /A  /=  86°  31,  0  A  l-l 
^^*  =130'  19';   a:h:  c=l-1089  :  1  :  0-8962.     Ob- 

Berved  planes  as  in  the  annexed  figure. 

0  A  «-;=107°  45'        1  A  1,  front,=93°  12' 

0  A  i4=U7  34  -1  A  -1,  front,=110  42 

0  A  l-i;=122  5  i4  A  1-*=130  10 

0  A  -i-i=155  41  i-i  A  ^-»=104  41 
0  A  24=113  0 

Cleavage :  i-i  perfect.    ITsiially  in  efflorescenfc 
crtiBts. 

H.=:1'S— 2.     G.=::1'481.     Lustre  vitreons.     Color  white.     Transparent 
— opaque,     Taste  eool,  thea  feebly  saline  and  bitter. 

Comp.— S'aS  +  10'ft=Soda  19-3,  sulphurio  add  24-8,  wator  55-9=100. 

Analyses:  1,  Eivot  (Ann.  d.  K,  T.  tL  553) ;  2,  Moissenet  (ib.,  irii.  16);  3,  How  (Ed.  N.  PhU. 


1.  Guipnzcoa,  Spain        B 
3.  St.  EamberL,  France 
3.  ■mndsor,  N.  Scoiia 


■8        Sa  l! 

■0  21 

44-54 


ÖaO-3 

S  64-fi  Eivot. 

HCl  tr. 

6-,3  1fiweneL 



55  4h  How 

Pyr.,  etc — In  tha  closed  tube  mnch  w  t        g 
floluble  in  water ;  ihe  Solution  glvas  witäi  baryt    salt  th 
powder  on  exposnre  to  the  air,  and  beoome       hyd 

Obs.— Occurs  at  Ischl  and  Hallstadt  i    A    t         al 
Gulpuzcoa  in  SpaJn,  etc.;   ahumJantly  at  th    h  t    p 
Sandwich  lalanda,  abundant  in  a  oavern,  and  f    m    i,  f   i 
on  Salt  water.    Bffloresees  with  other  salts       th   lim    t 
H.  T.;  at  Windsor,  Nova  Soolja;  also  aear  th    S   eetw  t 

The  artificial  salt  was  discovered  by  Gl    b  (je  i 


f     sulphnriL  aud     Falh  to 

a  y  Switzerland  Italy ,  st 
1  at  Kailua  on  Hawaii, 
f  TOlcanii,  heit  and  gasea 
i  GJenesee  Falls,  Eoehester, 
0  ky  Mountains. 
t,    bout  the  middle  of  the 
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seventaentli  Century,  while  he  was  operating  witli  sulpliurie  acid  and  common  aalt ;  and  the  name 
Bol  tnirtäile  vf3S  hia  own  espresaion  of  aurprise  at  ita  formation, 

Tat  ng  tiie  place  l-i  as  24,  the  aies  ara  nearlythosa  of  pjroxene,  lieooiniDg  0:6:  c=:0'B6445: 
1     0  8B62 

The  Bo  called  ßei^am  ia  impure  glauber  Salt,  aa  prononnced  by  Beusa  in  1191,  after  bis  earfj 
study  of  Jt  It  ooourred  as  a  deptait  of  crystala  ajid  eöorescent  crusts  in  or  about  the  minaral 
Springs  of  Saidachitz  and  Sedlita,  and  according  to  EeuBB  was  most  abundant  near  the  end  of  the 
apnni,  The  crvstala  (aome  of  which  weie  |  to  2  in.  long)  had  the  form  of  atout  fi-aided  priamB, 
with  tno  mdei  amallet  thati  ths  othera,  termiiiating  in  two  rhomboidal  planes — the  form  of 
ghuber  s^t  It  la  Btated  to  have  become  a  white  powder  on  Öie  eipulsion  hy  heat  of  the  crjs- 
tedlizstion  water  The  analyaia  was  made  first  on  a  sohUio«  of  the  aalt,  and  afterwaid  on  the 
efflore-cd  salt  wliich  contained  aa  a  reault  of  effloreacence  (the  ngual  reaalt)  no  water;  and 
hence  the  amount  of  water  was  not  aacertained.  Orjstals  reproduced  from  the  Solution  loat  more 
th  m  hilf  theu'  weight  when  heated  to  redness ;  eorreaponding  with  the  faot  that  hothglauber 
aalt  and  epaomite  contaln  mpre  ihan  50  p.  0.  of  water.  The  analyaia  afforded  Eeuaa  Sa  8  6G'04, 
SigS  81-S6,  Mg012-19,  CaSO-42;  wMcäi,  addh^  the  water  and  exoluding  the  Mg  Gl,  correaponda 
to  080  of  glauber  aalt,  31"7  of  epaomite,  and  O'S  of  gypanm=100. 


la  of  1813,  according  fo  Beudant    It  w 


664.  G-YPSUM.  Vä'fmi  [=inoatly  Immt  Gypsum]  Herodotus,  Flato,  Theophiraslas.  SsXit^lr»!, 
'A^fioo-Mnioi',  Dioscorides,  v.  162,  169,  tapla  specularis  {prinwpal  part),  Gypaum  (=!>urQt  gjp- 
sum  only),  Tlin.  Lapia  specularia,  Gypsnm,  ac's^rtnK,  G^m.  Qipa  aad  Praueneia,  ItaL  Lumen 
de  Soaiola  [Sc^liola],  Agi-imla,  Fosa.,  251,  Interpr.,  465,  1646.  Glaciea  Marita,  Marienglaa 
[=Selemte],  Gipa,  Gypaum,  Alahastrum  (fiiie  grained  G.),  Selenites  {eryat.  6.),  WalL,  Min., 
60,  1147.  Marmor  fi^ai  Imvü^  Syst.,  nB6.  Gypaum,  Terra  calcarea  acido  Titrioli  aatnrata, 
Alahaster,  Selenitea,  Croiiet.,  Min.,  18,  1158.  Gips,  Gyps,  Praueneia,  Wem.  Gesso  -Roi 
Yeso  8})an.  Sulphate  of  Urne,  Alabaater,  Plaaler  Stone.  Chaui  aulfatfe,  Älbätre,  JV.  Satin 
Spar.  Montmarlrite  Däameih.,  Legona,  iL  380,  1812, 
Perhapa  in  part  'AXitfluirjurijs,  Theaphr.,  Flin. 

Monocliiiic.     C=66°  14',  if  the  vertica]  prism  I  (aee  f.  537)  eorrespond 
to  the  clearage  prism  (seeond  eleavage),  and  the  basal  plane  0  to  the  direo- 


tion  of  the  third  eleavage.     JA  7=138°  28',  l-l  A  14=128°  31' ;  a-.h-.c 
=0'9  :  1  :  2-4135.     Observed  planes :  0  (truncates  the  edge  3-l/3-i)  («)  j 
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vertical,  !)-l(J),  *-»(Q  /(«,),  %-ä  (3;),  *-ä  (s);  clinodomes,  24  (m,  or/),  34, 
^4,  4-*  (A),  |4,  54, 64  (4),  Y4,  84,  94 ;  hemidomea,  14  {d),  2-»,  34  (e),  y-*  J 
octahedral,  1  (;),  3  (u),  3  («),  3-3  (lo),  3-ä  (;/,  or  ^i). 

(?  A  M=:66°  14'  0  A  34=88°  8'  1  A  7=132°  17' 

ÖA  14=127  44  ÖA  24=145  41  14Ai-*=113  30 

0  A  34=87  58  <?  A  44=126  12  U  f\  J=110  46 

■     OA  1=125  35  lA  1=143  42  aA  1=108  9 

0  A  J=67  52  %l  A  24=111  42  U  A  24^124  19 
Oa  2=98  46 

Cleavage:  (1)  i4j  or  elinodiagonal,  eminent,  affording  eaaily  smootli  pol- 
islied  folia;  (2)  I,  jmperfeet,  fibrous,  and  often  apparent  iu  intenial  rifts  or 
linings,  making  with  0  (or  the  edge  24/24)  the  angles  66°  14'  and  113° 
46',  eorreaponding  to  the  obliquity  of  the  fundamental  prism ;  (3)  0,  or  the 
base,  impeifect,  but  affording  a  nearly  smooth  surface.  Twins :  1.  Compod- 
tion-face  O  (f.  538),  occurrine  (A)  in  the  form  repre- 
eentedinf,  535, having  then  the reentering angle  104° 
32',  and  the  croaa-linmg  of  the  second  cleavage  (or 
tliat  parallel  to  I)  in  the  directione  cv,  vg,  meeting 
in  the  angle  ct;^=132°  28',  or  twiee  66°  14';  also 
oeeurring  (B)  iu  a  form  made  up  of  planes  24  and  I 
(instead  of  24,  1),  and  having  a  regntering  angle  of 
132°  28',  at  the  opposito  end  of  the  ciystal,  the  cleav- 
,  age  lines  being  parallel  to  the  eides  of  the  reöntering 
angle.  2.  Composition-face  14,  or  edge  1/1  {=1/1), 
reentering  angle  made  between  edge  1/ 1  (=n  /  n)  of 
each  partj=123°,  or  double  the  Supplement  of  1-z  on 
edge  ///(which  equala  61°  30') ;  twins  of  this  eecond 
kind  often  lenticular ;  also  like  f.  539  (compare  with  f.  537)  the  reentering 
edges  made  of  the  planes  /  («.),  and  the  outer  eonvex  edges  either  of 
planes  1  {l)  and  34  (e)  blended  together,  and  meeting  at  estremitj  in  an 
angle  of  25^°,  or  of  planee  1  and  24,  and  having  the  angle  at  exti'emity 
55  ;  the  interior  cleavage  lines  parallel  to  /,  having  the  directions  0«,  vg, 
meeting  the  axis  at  61i  ,  or  one  another  in  the  angle  123°.  Simple  crys- 
tals  often  -with  warped  ae  weil  as  curved  surfaees.  Also  foliated  massive; 
lamellar-atellate ;  orten  eramilar  massive  ;  and  sometimes  nearlj  impalpable. 
H.=l-5— 2.  G.=3'^314— 2-328,  when  ptire  ciiJ-stals.  Lustre  of  U 
pearly  and  shüiing,  other  facea  eub^dti-eons.  Ma^ive  varietiee  often  glis- 
tening,  sometimes  duU  earthy.  Color  nsually  white ;  sometimes  gray, 
flesh-red,  honej-yellow,  oehre-yellow,  blne ;  impuro  varieties  often  black, 
hrown,  red,  or  reddish-bi-own.     Streak  white.     Transparent— opaq^ne. 

Var. — 1.  OrysUällzed,  or  Sdeaite ;  either  in  diatinot  crjstala,  or  in  broad  folia,  the  folla  ßome- 
times  a  yard  sßcoss  and  tranaparent  throi^hout. 

(6)  An  arenaceoas  variety  oeciira  in  Suaaex,  'S.  Brunswick,  the  cryatala  contaning  much  sand, 
whieh  is  often  regnlarly  acranged  within  tbeni  (0.  0.  Marsh). 

2.  Fürroiie;  eoarae  or  fine.  (a)  Salm  spcw,  when  fine-HbrouB  a  variely  whicli  haß  the  pearly 
opaleaeence  of  moonstone;  (5)2iit»nose,  when  radiately  arranged. 

8.  Mmdve;  Alabaster,  a  flne-greined  variety,  either .  white  or  dolieately  ahadsd;  scaly-grami- 
lar;  eaaiky  or  rock-gypsam,  a  du!l.eolored  rock,  often  impure  with  olay  or  carbonate  of  lime,  and 
a  with  aDbydtite.    The  Moaimar^e  gypsnin  containa  cartonate  of  lime,  and  Delame* 
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theiie  ealled  it  Mmknra-trüe.     A  yariety  from  Bovenden,  near  Qöttli^n,  containa  anliydrite 
(Jalirb.  Mm.  1856,  664). 

Comp,— 0aS+2H=Snipliurio  addiß-S,  lime  32-9,  water  209=100.  Analyses:  1,  Bueholz 
(Gehlen'a  J.,  Y.  169);  2,  v.  Eoae  (Earst  Min.  Tab.,  53,  1808);  3,  De  la  Trobe  (Ramia.  4th  SuppL, 
89);  4,  6,  JÜQgsfc(ZS.nat  Ter.  Halle,  TÜi.  48a);  G,  7,  W.  Hampe  (B.  H.  Ztg.,  xx.  267): 

8       C*  S  äi  äl      Fe 

1.  On/sf.  44-8  33-0  21-0       =98-8  Buohola. 

2.  Granulär  44-16  33'88  21-00      =99'04  Eose. 

3.  A\hay,ßbrous               44-19  29-41  20-18  6-43          0-64     =100-86  Trobe. 

4.  Wiearode,  cmitpad       45-J6  31-8T  19-90  2-80          0-60      =100-93  Jüngst. 
6.  Osterode,           "             46-85  82-69  20-70  0*42           0-50      =100-19  Jüngst. 

6.  "        wMle  46-61    32-44    20'74    0-15     =99-94  Hampe. 

7.  "        red  46-50    31-99    21-5e     0-45      =100-80  Hampe. 

The  ailiceoua  variety  from  Albay,  Luaoa  (Philippine  ialaada),  was  of  T^lcanic  ori^a. 

The  gypsum  of  Eaat  ßiver,  Pictou,  Nova  Seotia,  according  to  Prof.  W.  E.  Jolmson,  and  that  of 
Southern  Vir^nia,  aceording  to  Prof.W.  B.  ßogera  (Am.  J.  Sei.,  II.  y.  113,  1848),  contain  1  atom 
of  water  to  2  of  sulphate  of  lime  (2  Öa  S+fi),  the  former  affording  8  54-7,  lime  89*4,  Ä  6-90.  The 
passage  of  anbydrite  into  gjpaum  ia  exempliQsd  on  a  lai^e  ac^e  in  many  placss,  as  at  the 
Oanaria  ralley  and  at  Sex  in  Switaerland  (Blum,  Pseud.,  p.  24;  Am,  J.  Sei.,  slvliL  69),  and  the 
Compound  here  desoribed  may  hAve  been  fonned  in  the  courae  of  the  transition;  er,  more  proba- 
bly,  it  ia  a  müEto-e  of  gypaum  and  anhydritt.  This  Compound  ia  formed  aröfleially  ooly  at  a  high 
temperature,  or  aboye  120°  0.  The  inoruanations  in  steam-boUera  on  the  ocean  consiat  largely  of 
it,  aa  ahowu  by  J.  F.  W,  Johnalon,  and  later  by  ß.  W.  Johnaon,  -who  gave  for  the  compositlon  of 
One  (Am,  J.  Sai.,  IL  V.  112,  184S),  having  G.=2-69,  and  a  fibrons  Strueture,  Sulphurlc  aoid  54-2S, 
lime  39-67.  water  607,  equivalent  to  2  of  Öa  S  to  1  of  S.  T,  L.  Phipson  found  in  one  (Inventor's 
Inatitute,  Dea,  1867)  Sulphate  of  lime  65-0,  m^neaia  lO'O,  water  135,  ¥e,  Äl  0-85,  Ha  Ol  0-70, 
Band  0-45=99-50;  corroaponding  to  1  of  ÖaS+Äandl  of  Sig  S  (bruoite). 

Fyr.,  etc. — In  Oie  elosed  tube  ^ves  o£f  water  and  beoomes  opaque.  Fusea  at  2-G— 3,  oolorir^ 
the  ilame  reddiah-yellow.  For  other  reacljoaa,  aee  äkhvdiute,  p.  621.  Ignited  at  a  temperature 
not  esceeding  260°  C,  it  again  combiaea  with  water  wbon  moistened,  aad  becomea  firmly  aolid. 
Soluhle  in  muriatic  add,  and  also  in  400  to  600  parta  of  water, 

Obs. — G-ypaum  often  forma  eitenaire  beds  In  eonneetion  with  varioua  stratified  rocks,  espeoially 
limBstonea,  and  marlytes  or  day  beda.  It  ocoura  occasionally  in  cryatalline  rocka.  It  ia  alao  a 
product  of  voloauocH,  occurring  about  fumarolea,  or  where  aulphur  gaaes  are  eacaping,  being 
formed  from  the  aulphuric  ai^  gonerated,  aad  the  lime  affbrded  by  the  decomposiog  laTas — lime 
boing  contained  in  ai^ite  and  labradorite.  Id  is  also  produoed  by  the  decompoaitioa  of  pyrite 
whon  hme  ia  present;  and  often  about  aniphur  apringa  where  aulphuretted  hydrc^n  ia  emitted, 
this  gaa  ohanging,  through  reaetion  with  vogetable  matter,  into  aulphuric  add.  Gypaum  ia  alao 
deposited  oo  the  evaporation  of  aea-water  and  brines,  in  whlcli  it  eiista  in  aolution.  Orystals 
may  be  aeen  to  form  on  evaporating  a  drop  of  aea-water  in  the  field  of  a  raicroacope. 

jine  speoimena  are  found  in  the  salt  nunes  of  Boiin  Switaerland;  at  Hall  in  the  Tyrol;  in  the 
Bulphur  minea  of  Sioüy;  in  the  gypsum  formation  near  Ogana  in  Spain;  in  the  elay  of  Shotover 
Hin,  near  Oiford;  and  large  lentici^r  eryatala  have  teen  met  with  at  Montmartre,  near  Paria. 
A  noied  locality  of  alabaater  oeoura  at  Caateüno,  35  m.  from  Leghorn,  whenoe  it  ia  taken  to 
Floreuee  for  the  manufaeture  of  vaaea,  figurea,  elc, 

Thia  apseies  ocoura  in  eitenaive  beda  in  aoversl  of  the  United  Stat^a,  and  more  partioularly 
N.  York,  Ohio,  Illinoia,  Virginia,  Tencesaee,  and  Arkansas,  and  ia  uaually  asaociated  with  aalt 
springa.    Also  in  Nova  Seotia,  Peru,  etc. 

Handaome  aelenit«  and  anowy  gypanni  ocour  in  Ä!  TorJi,  near  Lodcport  (occasionally  f,  632)  in 
limestone  along  with  peart  apar  and  anhydrite ;  alao  near  Camillua,  Onondaga  Co. ;  occBBioually 
eryatala  are  mat  with  in  the  vicinity  of  Manliua.  In  Mai'yland,  large  granped  eryatala  oij  Üie  St. 
Mary'a,  inolay;  a!ao  near  the  mouthcrf  the  Patuxent,  In  Pi?-gi«ia,  large  bedsof  gypaum  with  rock 
aalt,  in  Waahington  Co.,  18  m.  &om  Abingdon ;  also  near  Lyuohburg.  In  Ohio,  large  tranaparant 
eryatala  hava  heen  found  at  Poland  and  Canfield,  Trumbull  Co.  In  Ihm.,  aelonite  and  alabaater 
in  Davidaon  Co.  In  Keiitue&y,  In  Mammoth  Oave,  it  has  the  forma  of  rosetCes,  or  flowers,  vinea, 
and  ahrubbery.    Ahundant  alao  W.  of  the  Miaaissippi  in  many  plaees,  and  in  California. 

In  N.  Seotia,  in  Suaaex,  King'a  Oo.,  on  Oapt.  McCready'a  farm,  large  aingle  and  grouped  crystala, 
whidl  moatly  contain  much,  syrametrically  diaaominated  sand. 

Flasler  of  Paris  (or  gypsum  which  Iiaa  been  heated  and  ground  up)  ia  uaed  for  making  moulds. 
taking  caata  of  atatues,  medala,  etc.;  for  produdnga  hard  fiaiah  on  walla ;  alao  in  the  manufaeture 
of  artificial  matble,  aa  the  aeagliola  tablea  of  Leghorn,  and  in  the  glazing  of  pi 

The  fibrona  variety,  when  out  e?j  cabodion  and  polishecl,  resemblea  ci  " 
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Gypsum  is  relatod  in  form  to  heulandite,  a  faet  brought  out  in  the  view  above  taken  of  the 
ory-Btallization  (Am.  J.  SoL,  H.  sviL  8ä).  To  the  table  of  observed  planes  the  lettering  of  Brooke 
and  Miller  for  the  planes  is  added.  Plane  /of  f.  537  wonld  be  sitaated  on  £  536,  between  2-i  and 
3-i  below,  or  the  back  2-i  and  3-i  above.  Kenngott  obtained  from  an  Eaglisll  oryatal  2-i  A  2-i= 
lir  U' (Ber.  Ak,  Wien,  si.), 

Eeeent  artieles  on  oryst,  B.  &  M.,  Min.,  5S6 ;  Quenstedt,  Min.,  1855,  1863 ;  Dufrfeoy,  Min,,  1B56 ; 
Hessenbei^,  Min.  Kot.,  No.  ü.  iy.  There  Beems  to  be  good  reason  for  aooepting  as  the  true 
f^QdamenM  form  that  abore  adopted,  since  the  planea  of  the  fundamenttd  prism  /,  and  0,  cor- 
respond  in  thia  vsao  to  diroctions  of  deavage.  Most  authors  make  2-i  the  prism  I,  and  2-f  (of  rare 
occuirence)  the  plane  0.  Tbe  Symbols,  on  this  basia,  with  the  lettering  of  Miller,  are  aa  follows, 
foliowii^  ÜiB  aboTe  order  (Heasenberg,  Min.  Not.,  Fo.  iv.):  i-i{a);  W  (6),  l-i(i),  1  (n),  2-ä  (ic), 
34  (s);  /(m,  or/ofNeumann),!-!,  i4,  i.ä(ftVj.S,  »-I,  a  (ft),  i-J,  «4,  !-|  j  -U  {d\  »{gof  Qnen- 
stedt),  t-i  («),  §-!  (3  of  Hessenberg)  i  -1  (l),  1-i  (v),  1-ä  (a),  J  (m) ;  -34  (v,  or  k  of  Naumann) ;  ^ä 
(ä  of  Hessenberg), 

Named  from  yüif^s,  the  Greek  for  the  mmoral,  bnt  more  eapedally  for  t&e  caldned  mineraL 
The  derivation  ordinarily  suggested,  from  y%  eartJi,  and  l^pii«,  io  cook,  oorreaponds  with  this,  the 
nost  common  use  of  die  word  among  the  öreeks.  Theophrastns,  after  mentionicg  localiÜeH, 
speakB  of  the  making  of  gypsum  by  buming  ttie  proper  atones  (among  which  nioitufer  is  included) ; 
of  making  plaater  or  eemect  from  itby  "  powdering  it,  pouring  on  water,  audstirriugit  with  wooden 
inatrumentB,  there  being  too  miioh  heat  for  the  band;  "  of  the  neoeaaily  of  prepadng  it  "  imme- 
diately  before  the  use  of  it  beeauae  it  soon  dries  and  beoomea  bard  ;  "  of  its  valvie  for  whiteuing 
the  Walls  of  houaoa,  and  of  its  being  an  oxcellent  material  for  making  iraagea  aaa  Ornaments. 

The  Word  yfipus  in  Flato  and  Herodotua  baa  been  sometimes  tranalated  chaH^  bnt  not  so  in  the 
lateat  and  beat  Lerieon — the  recect  edition  of  Steph^ina.    TheaenteneesicIIerodohiB  conttüning 
it,  and  the  verb  yvipSoi  derived  from  it  meaning  lo  anier  or  vikiien  mäh  gypsum,  are  most  intelHgible   , 
if  caloined  gjpsnm,  or  pceparatioiia  from  it,  are  nnderatood. 

n — j___j  _L_ii_ ! ^  i/i__,_  ^  jiave  beeniised  for  a  whitewash;  and  a  waab  ia  implied  inatead 

le  ehalk  was  probably  unknown  to  the  Greeks,  it  being  a  produc- 
;  and,  according  to  Pliny,  even  the  Eomana  inoluded  under  their 
term  Creia  (Latin  for  cftoJÄ)  prlndpally  clays,  and  prominently  the  "Oimoliao  earth"  (CimoliM,  p. 
467),  true  cbalk  being what Pliny  caUs  "the  inferior kind."  Thoopbrastua  speaka  of  a  Tymjthäaa 
gypswn  (bo  called  by  the  people  of  Tympheaa)  whieh  was  a  fliller's  earth  of  some  kind.  The  word 
yiijns  iB,  therefore,  mucli  more  likely  to  have  been  applied  at  times  to  white  olajs  than  to  true 
cbalk.  The  andents  were  acquaintedwith  lime  from  theburningof  limeatone,and  coiild  not  have 
ealled  this  yü^f.  Plato's  expreaaion,  Triv  Se  omi  X(u«ä  yii/wu  fl  ^iimt  »(umST-ipoB,  "  Whiter  than  gyp- 
Bwn  or  enow,"  ia  not  improved  by  anppoaing  it  chalk ;  for  there  is  notbing  whiter  than  calcined 
gjpsum,  or  tbe  ceilings  or  Ornaments  made  from  it 

Selenites  (=moon-stone)  of  Dioacorides,  which  he  saya  was  also  called  opftrossfenon  (moon-froth), 
"bocauae  itwaa  found  at  night  whilo  the moonwaaon  the  increaae,"  was  probably  crystallizedgyp- 
sum  or  modern  selenite.  Hia  deacription  Xtviräi,  iimpySf,  «oS^of  (=v)hite,  Vraiaparent,  lighl),  is  good 
aa  faras  itgoea;  and  the  uaea  of  thealone  which  he  mentiona  also  agree  better  with  this  view  than 
with  that  of  ite  being  either  tiie  modern  mnmsiojie  or  cat's-eye,  to  wbich  it  has  been  referred.  The 
name  is  from  otX^ts,  moon,  and  aHudes  probably  lo  tbe  pecnbar  moon-hko  white  refleotiona. 
Some  aggregated  eryatallized  maases  migbt  well  hare  su^ested  the  name  a]ihiroselmi07i.  It  is 
donbtful  what  Pliny  had  in  view  under  the  name  edenitis  (lisTÜ.  61} ;  it  is  probable,  from  hia 
brerity  on  Ihe  sntgeot,  that  he  did  not  know  the  mineral. 

Lapis  specuiaris  (SpBeular-atone)of  Plmy  waa  mostly  eryatallized  gypsum{the  rest being  mica); 
Lb  speaka  of  it  (xnvi.  59)  aa  affordii^  by  burnmg  the  best  of  gypaum. 

'AAoßoorpirijj  (or  alabaaler-atone,  meanrng  the  atone  ont  of  which  ointment  Taaes  of  the  kind 
called  alabrwira  were  made)  was  with  Theophrastua  and  Pliny  mainly  if  not  wholly  Stalagmite, 
which  is  uow  often  called  orisnUil  alabashr  (see  nndet  GiLcriE) ;  and  Thebes  in  Egypt  was  a  fiimoua 
localily.  Such  vasea  were  made  of  olber  materiala,  and  it  ia  possible  that  gjpsum-alabaster  was 
ona  ;  for  wlien  polished  it  often  reaemblea  some  olouded  Stalagmites.  This  opinion  is  fayored — 
though  not  plaoed  beyond  queation — by  the  atatement  in  Theophrastua,  which  Pliny  reiteratea,* 
that  the  gypaum-atone  is  "very  aimilac  to,''  ''notnnlike"  (meanii^  in  the  rough  State,  of  oourse) 
alaiasieües,  whiuh  reaemblanee  is  not  obvioua  if  atalagmila  ia  the  only  alabaatrites.  The  alahas- 
iHlü  of  Pliny,  from  Syria,  aaid  to  be  white  spotted  with  vartous  änts,  may  be  of  this  kind,  aa 
Syria  waa  noled  for  ita  gypaum-stone,  according  to  Theophraatus  and  Pliny. 

*  It  ia  uot  clear  that  Pliny  ia  here  independent  authorlty.  He  appears  to  be  ciMng  from 
Theophraatua  in  the  most  of  what  he  says  aböut  gypaum ;  and  in  one  or  two  caaea  he  citea  blun- 
deringly.  He  says,  for  inatanoe,  that  plaater  after  hardening  may  by  ponnding  be  powdered  [for 
uso  again];  whereas  Theophraatua  statca  more  correetly  that  "by  iuming  itmay  again  and  again 
be  made  fit  for  uae." 
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■AXAJoiii'jioii  (alabaBtron)  ocourB  as  the  nama  of  alabaster-stoae  in  ihe  wriöngs  of  the  histo- 
riaii  Horotliaüus  about  two  centniieB  aftet  Christ,  bnt  without  description.  The  alabastra'iu  of 
Pliny,  someaiiag  white  and  froth-like,  oalled  b!so,  as  te  says,  stiimni,  sUU,  and  Imiasü,  and  Com- 
ing froni  silver  miues,  cannot  be  alabaster.  There  ia  Iiere  probably  some  mistake  on  Üie  part  of 
Pliny. 

Bumt  gypsum  ia  colled  Plaater-of-Paria,  because  the  Montmartte  gjpsiim  qnarries,  near  Paris, 
are,  and  have  long  been,  famous  foc  affording  it. 

Alt.~G-jp3um  oceurs  alterad  to  caldte,  näilacMte,  quartz. 

655.  KEEiSERITE.  Kioserit  Beidhardt,  Salzbergwerk  Stassflirt,  1860 ;  B.  H.  Ztg.,  n.  39, 
1861.  Martinsite  Esnngoli,  Ueb.,  1856-61,  23;  Hamm.,  Pogg.,  soviü.  262,  1856  (not  MarHnsite 
KarMeit,  1845), 

Orthorhombie.     Massive ;  flne  graniilar  or  compact. 
H.=2'5.     G.=2-517,  Bischof.     Color  white,  grayish-white,  to  yellowish, 
Tranalucent  to  opacjue.     Friable  to  firm.     Little  soluble. 


MiTL  1866,  343): 


5 

% 

fi 

51  ■! 

36-8 

[15-5]^  100  Banun. 

58'9a 

28'51 

13'47-100'S6  Siewert. 

5S'90 

28'61 

ri2'49]=;J00  Slewerl. 

■fil-lS 

Sa'TS 

]4'13-100-69  Leopold. 

54-:6 

28-11 

14-30,  Ol  a-18,  insol.  0'3B=9 

Eeiohalrdt  in  hia  eai^eet  ana^yses  obtained  (L  c)  8  48-05,  Mg  21 -ee,  fi  34-36,  whieh  correaponda 
to  SIg  ä+3  S.  Anal.  2,  3,  aie  of  an  opalesoent,  Iranaluoent,  and  Kable  yarioty,  and  4  of  a  darker 
yellow,  opaqiie,  and  muoli  bardoc  Mnd. 

Pyr.,  etc. — In  the  doaed  tube  jieldB  water.  B.B.  fuses  eaaily,  and  with  soda  on  ibircoal 
gives  the  snlphuric  add  raaotion.  Buc  little  altered  at  lOO"  0.  Diasolvca  in  mtric  acld  leaTicg 
a  small  residue  of  impurities,  Soluble  slowly  in  water,  but  eompletely,  100  of  water  takmg  up 
40-8  parte;  a  residue  is  depoBiied  of  mioroaoopio  eryatflU  of  anbjdrite,  or  of  stisifurtite 

Obs. — From  the  salt  mine  of  Stassfart,  ofteo  mixad  with  oacnallite  and  gjpsura  F  BiBcliof 
dirides  the  Stasaftirt  salt  beds  vertieally  (Ann.  Ch.  Phys.,  IV.  v.  SOS,  and  B  H  Zt« ,  ixiv  1865) 
into  4  r^ions,  oorreaponding,  he  obaervea,  to  the  natural  order  of  orig  n  from  an  evaporating 
salme:  1,  or  lower,  the  anJiyärile  region;  2,  tbe  palyhaUie;  3,  the  kiesErtle,  and  4,  the  caracJKW. 
Tho  Meserite  ia  in  beds,  9  to  12  in.  thiok,  alternating  with  common  Salt,  The  whole  deposit  ia 
about  130  fest  thick,  and  has  tbe  foEowi;^  a:S  its  meau  percentage  composiliou  :  Oommou  Salt  60, 
kieaerite  17,  oarnaUito  13,  Chlorid  of  magnea)iun(hydrated)3,  aiJiydrite  2=100. 

Naraed  after  Mr.  Kieaer,  President  of  the  Äcademj  of  Jena.  For  the  marUnsile  of  Karsten, 
aee  under  Hauit?,  p.  IIa. 

656.  POLYHAUTE.    PolyhaUtes   Slrom.,  Comment.  Soc  H.  Götting.,  iv.  139.     Polyhalit 
Sk-om.,  Unters.,  i.  444,  1831. 

Orthorhombio  ?  Clinohedral  ?  Descl.  A  prisra  of  115°,  wit!i  acute 
edges  truncated.     TJsually  in  compact  fibroua  ma^es. 

H.=2'5— 3.  G,==;2'7689.  Lustre  resinous  or  slirfitly  pearly,  Streak 
red.  Color  flesh-  or  brick-red,  Eometimes  yellowiah.  Transnicent— opaqiie. 
Taste  bitter  and  astringent,  but  very  weak. 

Comp.— feg+jfl,in  whiohlt=fi:,Mg,Ca  in  the  ratio  1  : 1 :  2=Sulphate  of  lime  45-2,  aul. 
magnoaia  19'9,  aul.  potasb.  38-9,  water  6'0=100.  Analyses;  1,  Stromejer  (Untere.,  i.  144);  3, 
Sammolaberg  (Pogg,,  Iiviü.  612);  S,  Dexler  (Po^.,  xeiii.  1);  4,  Behnko  (ib.);  6,  0.  A.  Joy 
(loaiig.  Dissert,  49,  Pogg.,  idii  1) ;  0,  7,  v.  Hauer  (Ber.  Ak.  Wien,  xi.  385) ;  8,  G.  Jenzsob  (Pogg.,. 
icyii,n6);  9,  Dester (1.  c) ;  10,Biaoliof  (Ann.  Ob.Pbya.,  IT.  v.  312);  11,  Beiohardt  (Jahrb.  Min.. 
1866,  345): 

41 
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OaS     Sigä  SaS      £S     NaCI        ^a        S 

1.  lachl  44-74    20-03  2'C70    0-19        0-34    6-95=08-94  StratiL 

2.  Aussee         4ö-48     20-59  2S-10     0-11         0-33     524=99-80  Ramm, 

3.  "  46  62     18'9T    0-61     28-39     0-31         0-24     6-02,  SiO-32,  %O-49=I00-91  Deiter, 

4.  Htdlein,  rai  42-29     18-27    2-60    27-09     1-3S       6-10,  Öi  027,  ¥eS  1-35=99-36  Behnke, 

5.  Gmunden      iflB     19-Ofi    0'75     28-11      176  £"680-36     6-41  =99-2  IJoy. 

6.  HaUstatt       56-41     11-04  U-Sl   12-16        5-58  =  100  v.  Hauer. 

*;.  Ebensee        61-18     18-63  1912     0-23         0-41      6-06=100-52  t.  Hauer. 

8.  Vic,  rea       44-11     1978    1-69    25-87    0-24        101     6-16,  äi  0-11,  äl  0-39,  Hg  0-02  = 

SD-38  Jenz3(4. 

9.  "    gray     44-72     19-08  27-77    0-44        0-69    7-40=100  Deiter. 

10.  Staeafurt     42-64    19-76  2J-90    3-49       6-75=99-54  Bischof. 

11,  "  43-44    20-56  26-23   7-47,  MgCl  0-58=98-27  Reiehardt, 

Ptoto  analysis  9,  6-23  p.  o.  of  day  bave  been  removed,  and  part  of  the  7-40  p.  c  of  water 
belougs  witli  it. 

BerUiifir's  analysea  of  the  Tic  polyhalite  (Ann,  d.  M.,  i.  260)  wece  ineorrect.  The  loo. 
Gmunden  (anal  5)  shoulä  be  either  IsuW  or  Auaaee,  according  to  Eammelsberg,  wto  saya  the 
niiueral  doea  not  ooour  near  Gmunden  {Min.  Ch.,  283,  1862).  Joy  »ajs  in  a  letter  to  the  author 
dated  Oot.i  1865,  thai  it  was  brongbt  »  G.  Roae's  laborafory  so  labelled. 

Pyr.,  etc. — In  tto  cloaed  tube  giten  water.  B.B.  fnsea  at  1-5,  oolors  tfio  flame  yGllow.  On 
ehareoal  fusea  to  a  reddish  globule,  which  in  E.F.  becomea  white,  and  on  cooling  haa  a  aalino 
hepatio  taste;  with  aoda  like  glaubetite.  Witäi  fluor  doea  not  give  a  clear  bead.  Partially 
aoluble  in  water,  leaving  a  residue  of  sulphate  of  lima,  wMeli  diBsolveB  in  a  large  amount  of 

Obs. — Ocoura  at  tbe  minea  of  laohl,  Efaenaee,  Ausaoe,  HiUatatt,  and  HalleiB  in  Austria,  with 
common  saJt,  gypaum,  and  anliydrite ;  at  Berehteagaden  in  Bararia ;  at  Vic  in  LorrHino. 

Tiie  name  Polyhalite  is  derirod  from  imüt,  many,  aad  öli,  sali,  in  alluBion  W  the  Eumber  of  salta 
in  the  Constitution  of  the  minetaU 

For  remarks  oa  the  position  of  the  polylialite  at  Staaafurt  Bee  KlaSBRlTE^  p.  641. 

667.  Mahanitb  J..  öoefie!  JBull  Ac  St.  Petersb.,  ix.  16,  1865).  Like  polyhalite  in  aspeot  and 
icharactetB,  but  haa  the  ß,  Mg,  Ca  in  the  ratio  1:2:3.  Color  white ;  lustre  siUty ;  structure 
ibliatod  fibrous.  In  nodules  as  lai^e  aa  the  fist,  at  the  aalt  mine  of  Maman  in  Persia,  with  car- 
□alllte,  and  also  inveatlng  or  intersecting  nodules  of  cainallite. 

>fi68.  PIOROMHRITB.  Picromeride  Scacdä,  Mam.  Inoend.  Teauv.  1855,  191.  Pikromerit 
Kfünit  ZiiuMn,  B.  H.  Ztg.,  siiT,  79,  1866.  Sahönit  E.  BekMrät, 
340. 

.  Monoelinic.     0=15°  12',  /A  7=109°  50',  0  A  l-i=15i°  39',  0  A  2-^= 
116°  41'.     In  crystala  and  crystalline  crueta. 
H.=2-5.     Color  white. 

19-8,  magnoaia  9  9,  potash 


S 

% 

6 

S 

1,  Stassrurt 

38-52 

11-56 

22-82 

[26-29] 

2. 

39-74 

10-40 

23-28 

26-87 

=100-57. 

Reiehardt'a  anal jBea  were  made  on  hiB  schimik,  a  aalt  obtained  by  him  by  aeparating  the  chlorid 
■of  magnesium  in  what  ia  called  kainite  by  means  of  aicohol, 

Pyr.,  etc.— Loaea  11  p.  c.  water  at  100°  0.,  and  all  the  xest  by  heating  to  133°  C,  Reiohardt. 
Accordii^  to  Graham,  tho'arijficial  aalt  loaes  its  water  wholly  at  132°. 

Oba. — Found  at  Veauviiia  among  the  salts  produced  at  the  eruptiOD  in  1865,  in  otystals  along 
■witb  orystals  of  cyanochroite,  an  isomorphoua  apeciea  in  which  copper  replacea  the  magnesia. 
Alao  occurs  at  the  Staesfurt  aalt  mine,  älong  with  klesetite  and  carnallite.  It  is  often  mixed, 
.  at  Staaal\irt,  with  chlorida  and  other  aalts.    Alcohol  dissolvea  out  Chlorid  of  magneaium. 

Äawiifc  of  Zineken,  from  the  aame  locahty  at  StaBsfiirt,  is  nothii^  bnt  the  impure  picromerite 
juat  alluded  to,  aa  ahown  by  Reiohardt.  It  h^  been  analyzed  by  Graf  (B.  H.  Ztg.,  iiiv.  288); 
B.  and  H.  Reicbardti  Hosaus,  and  Theile  (Jahrb.  Min.  1866,  337);  Philip  (ZS.  G.,  irii.  649); 
-and  the  chlorino  in  tha  reaulta  yaries  from  14-5  to  36-7  p.  c.    Fearly  all  the  cliiorine  ia  temoved 
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as  Chlorid  of  magaesium  on  treating  tlie  miiieral  with  aloofiol.  Porras  granulär  masses  which 
Vary  in  color  from  oolorless  to  grayiah,  yellowlali,  and  reddish,  and  has  Q-.  =  2131— 2147,  but 
yarying  to  S'iS*.  It  sometlmes  containaalso  common  Salt.  Samod  picronwrite  in  Allusion  to  tho 
magnesia  present ;  and  Kaiaite  (properly  Cieniie)  from  taisös,  recerU. 

!ia.  Ural,  U.  210,  Stl, 

In  iraperfect  cryetale.     Also  massive, 

Color  whitish,  orange,  reddish.     TransUicent.     Very  soluble. 

Var. — The  original  htoediie  from  lacbl,  anslyzed  by  John,  was  massive,  Bomewhat  flbroua,  flesh- 
red  to  bridt-red  in  color,  and  splintery  in  &acturo.  The  aslrakmiite,  from  near  Astrakan,  waa  in 
whitiBb  erjstals. 

Oomp,— R§+2fi,  with  fi^jilg+iSa=Sulphala  of  aoda  42-6,  sulphate  of  magnesia  35*9, 
water  91'5=:10Ü.  Analyaes:  1,  John  {1.  c);  2,  v.  Hauar  (Jahrb.  G.  Beicha.,  605,  1866);  8, 
Gübel  (Roae's  Eeia.  Ural,  L  o.);  4,  HayeB  (Proc.  M".  H.  Bost.,  v.  391)r 

Sag    MgS  FaCIMga      fi 

1.  laobl,  n£Ä.         S3-34     S6'Ge     0-33      22-00,  ]iln  8  O'Sa,  SeS  0-34=93-00  John. 

2.  "     ormge    41.-02     36-36     0'50      21-50=:99-S8  Haaer. 

3.  Astrakan         41-73     35-31     0-34    2I-95  =  99*83'' GöbeL 

4.  Mendoza  46-74    33-31     1-16     —    19-60,  aand,  etc.  0-19=100  Hayes. 

6.         "  *5-82    33-19     1-79     18-84,  aand,  etc.  0-36=100  Hayea.      . 

*  1-75  day  and  aand  remoTed. 

Anothor  sample  afforded  Hayes  SfaS  48-00,  %g  34-20,  NaCI  1-21,  S  ie-42,  Si.etc.  0-H  = 
100.  Drled  at  WO"  F.  the  water  waa  reducel  to  lB-20  p.  c  The  leaa  amount  of -water  iu  Hayes'a 
analrsea  tJian  in  tbe  othere  may  haye  been  due  to  the  degree  of  drying. 

Pyr.,  eto. — Heated  loaee  water  rapidly;  at  a  red  beat  fuses  quietly  to  s,  transparent  globale, 
Tjbieh  ia  white  on  cooling.     Somewhat  deliquescent  in  a  moderatelj  moist  atmosphers. 

Obs.— From  the  aalt  mines  of  Isohl;  the  aalt  lakes  near  Astrakan.  eaat  of  the  moutb  of  the 
Volga  (anaL  3);  the  aoilof  the  conntry  near  Mendoza,  between  San  Luis  de  la  Fun ta  and  the 
foot  of  the  Andea,  eapeoially  eaat  of  San  Juan,  occurring  in  iraperfect  cryst^s  at  the  junction  of 
two  layers  of  common  Salt,  one  to  two  feet  below  tbe  sarfaoe. 

Named  after  the  ehemiat  and  mineralogiat  Blöde. 

JStid.,  Ber.  Fr.  Hat., 

Tetragonal,  Massive.  Cleavage  octahedrons  have  approximately  tlie 
angles  111°  44'  and  105°  3',  giving  for  the  vertieal  axis  the  value  1'304. 
Cleavage :  basal,  distinct ;  /,  imperfect ;  1,  or  the  octahedral,  in  traces. 

H.=2-5— 3-0.  .  G.=2-376.  Lustre  vitreous.  Color  yellowish-white  to 
honey-jeüow,  also  reddish.  Fracture  eonchoidal,  with  the  aspect  some- 
what  of  fire-opal.  Taste  weak.  Optieally  nniaxial ;  refraction  positive, 
for  the  ordinary  ray  1"491,  extraord.  1-494. 


D  incb  tbick,  involvod  with  foliated  anbjdrite,  at  the  Iscbl 


il  nativom   catharticum 

i  invento,  Posouii,  1721.    Sal  neutrum  acidulare,  Sal 


«B,  Google 


644  OXYGEN  COMPOUNDS. 

Aagiiaaiam,  WalL.'üixi.,  ISi,  llil.  li,  Sei  d'Epaom  »,  SVZ.  Wall-, !.  339,  1163.  Halolriolium 
Scopoli,  De  Hydrai^.  Idrieiiae  Tent.,  Tenet,  HBl  {KJap.  Beitr,  ÜL  104),  Princip.  Min.,  1772. 
Magnesia  vitriolata  (8al  Anglious,  Epsomensla,  Seidllzensis,  SejdsoliütBiisis,  amaraa,  ete,)  Bergm., 
Sciagr.,  1782.    Bittersalz  Wem.     Ilaaraalz  pt.     Epaomite  Sead.,  Tr.,  445,  1824. 

Orthorhombic,  and  generally  hemihedral  in  tlie  oetahedral  modifications, 
/A  7=90°  34',  0  A  1-^=150°  2' ;  a:I>:  c=0-5766  : 1  :  1-01.  14  A  14, 
ba8al,=59°  27',  14  A  1-5,  lDasaI,=59°  56',  Oleavage:  brachydiagonal, 
perfect.     Also  in  botryoidal  ma^es  and  delicately  fibroii3  enists. 

H.=i2-25.  a=l-751;  1-685,  artifioial  salt,  Sohiff.  Lustre  vitreous— 
eartby.  Streak  and  eolor  wbite.  Transparen^-tranalncent.  Taste  bitter 
and  saline. 

Comp.— fflgS  +  7fl,  whea  pure— Magnesia  16-3,  si 
yses:  1-4,  Stromejer  (Gal.  Ana.  Gott.,  1833,  Pog^.,  xi 
ScL  Induatr.,  xiT.  300);  Ö,  Dufrenoy  (Tr.,  ii.  323): 

S  Mg      Fe      Ü-a        Ö! 

:.  S.  AiHea                      32-28  14-5B 3'Bl  49-2i=93'69  Stcomeyer. 

ä.  Idria,  "Haarraalz"    32'30  16'39  0-23     60-S3=99-S5  Stromeyer. 

3.  Oatalonia                  31-90  16'49 5I-20=:a9-59  Stromeyer.  ■ 

4.  Heuaohl,  «MS-red      Sl'87  i5'81  0-09    0-34  51-70,  Ou  0-38,  Co  0-69-99  83  St    m  y  r. 

5.  Ktou,  France            84-37  11-31  43-32=100  BouU. 

6.  "  "  S4-07     16-20     41-20,  Ca  2-10=99-57  D  &      y 

PyrT  etc. — Liquiflea  in  its  water  of  crysfeQlIzation.  Givea  much  wate  th  1  d  tute  at 
a  h^h  temperature;  ihe  water  is  acid.  B.B.  on  oharcool  fuses  at  firat  d  fin-ül  yi  Id  an 
inf\isible  alkaline  maas,  whieli,  witJi  oobalt  aolution,  gives  a  pink  color  on  guiti  T  y  1  öle 
in  water,  and  üos  a  very  bitter  taste, 

Obs.— Common  in  mineral  waters,  and  as  a  delioate  flbrous  or  capillary   ffl  ts, 

in  the  galleries  of  minea,  and  elsewhere.  In  the  former  stat«  it  exists  at  7pw  E  gl  d  and 
at  Sedlitz  and  SaidsohutB  in  Bohemia.    At  Idria  iß  Oamiola  it  oeoura  in  silky  fil  d      h  noe 

oalled  hairsaU  hy  the  workroen.  Also  ottaiaed  at  tJie  gypsum  quarriea  of  M    tmart  P  ria ; 

in  Fitou,  Dept.  of  the  Aude,  Franee;  in  Aragon  and  Oatalonia  iu  Spain,  m  tb  C  dill  of 
St.  Juan  in  Chili ;  aud  in  a  grotto  in  Southern  Africa,  wbere  it  forma  a  layer  1^  in.  thick.  Alao 
found  at  YesuTiua,  at  tlie  eruptiona  ori850  and  1859. 

The  floora  of  the  limestone  cavea  of  Ky.,  Tenn.,  and  Ind.,  are  in  many  instanoes  covered  with 
epsomite,  in  micute  crystala,  miogled  wiöi  tte  earth.  In  the  Mammoth  Cave,  Ky.,  it  adheres  to 
the  roof  in  loose  maases  like  Hnowballs.  At  Üie  Alum  Oayo,  in  BeTier,  Tenn^  on  the  headwalsra 
of  the  "Weat  Fork  of  Little  P^on  River,  maases  of  nearly  pura  epsomite,  almost  a  eubio  foot  in 
Tohime,  have  been  obtained  (Safford'a  Rep.,  119).  It  effloresces  froin  the  odoareons  sandstone,  10 
m.  from  Ooeymans,  on  Üie  east  face  of  the  Helderberg,  U.  T.  Said  to  occur  alao  over  the  Cali- 
fornia plaina,  east  of  San  Diego  (Am.  J.  Sd-,  IL  ri.  SSfl).  Also  effloreacea  fcom  a  pyritifcroua 
aerpentine  in  Marmora,  Canada  weat;  and  on  dolomites  of  the  ClinWn  formation  (Silurian)  in 
ahätered  places  between  Hiagara  Falla  and  Lake  Huron,  as  at  Dnndse,  where  layeis  occur  1  in. 
thick. 

SulpJlate  of  magnesla  la  dimorphoua.  According  to  Haidinger  and  Mitaoherlioh,  the  above 
deaoribed  form  m  produoed  when  erystallization  takea  place  below  15"  C.  (60°  F.),  but  a  mono- 
eliuio  form  botween  25°  0.  and  30°  C. 

652.  TAURESOITE.    Tanriszit  G.  M.  0.  Volger,  Jahrb.  Min.  1855,  152, 

Ortborhonibic.  Anglea  tbose  of  epsomite.  Occurring  planes  :  I,  i-t,  i-l, 
i-S  ;  14,  1-j ;  1,  2-ä,  2-ä.     Crystala  acicular. 

Lustre  and  other  phj-sical  ebaraeters  those  of  eopperas. 

Comp. — Stated  to  be  that  of  eopperaa. 

Oba,- From  Windg-älle  in  the  Oanton  Uri  (Pagiis  Tanriacorum  of  the  Romans),  Switaerland, 
Bssociated  with  copporas  acd  ^um.    The  erystal  ia  a  rhombic  prism  with  pyramidal  tf 

682A.  Tbctioite  Breiäu  (Graulit  Glocker,  Syn.,  1347).     A  d 
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water  and  attraoting  raoistnre  readily,  oeeurrlng  in  small  pyromidsl  atid  adcular  orystals  supposeä 
to  ba  orthorhombii^  aad  also  massive.  Probably  a  hjdrous  sulphate  of  Beaquioijd  of  iron ;  but 
compoaitiou  not  ascertained.    H.=:l-5— 2, 

Prom  Graul,  near  Schwaraenberg,  in  Sasony,  and  Bräunsdorf  in  the  Bragobirge.  Nanied  Crom 
rnnTinSs,  in  allusion  in  the  deliquespence  i  but  cliaiiged  to  gravMte  bj  Glocker,  becauae  the  Groek 
signiflea  liquifying  actwdy,  and  not  posswety  as  in  deliqnesceiiee. 

603.  FAUSBRITE.    Pauserit  SreäL,  B.  H.  Ztg.,  xsiv.  301,  1865, 

Orthorhombie.  I A  1=91°  18'.  Oleavage :  i-t  distinet ;  T  in  traces  or 
iioiie ;  0  rather  diBtinct,     Orystala  grouped  in  stalactitic  forms. 

H.=2--2^.  G.=1'8S8.  liustre  vitreous,  Color  reddish-  and  jellowish- 
white  to  colorless.     Transincent  to  transparent.     Taste  astringent,  bitter. 


33-73         20-08         6-e3         40-5i 
Obs.— Prom  Herrengrund  in  Hungary.    Named  after  Mr.  I^user. 


COPPERAS  GROUP. 


The  species  here  included  are  tlie  ordinary  vitriols,  Thej  are  identieal 
in  general  forraula  with  tlie  species  of  the  Epsomite  group,  and  are  regarded 
as  the  same  componnd  essentially  under  oblique  erystallization.  The  cop- 
per  sulphate  diveiges  frora  the  othex's  in  ci78tallization,  and  eontaina  but 
5  of  water ;  but  species  eontaining  copper  in  manj  other  groaps  exhibit  a 
like  divergenee  from  the  rest  in  ciystalline  form. 

S-ncoNTHY  BBPOnB  ITBO.    XdXM^eof,  XaUri-i;,  MtXfffrnpEu,  S^po,  Miov,  Bioscor.,  v.  11HI8. 

i' ChfäcmUkiml  (from  ^a^nii,  brass,  and  StSot,ßower)  ia  vitrlol  of  Kny  kind;  Spain  is  given  aa  a 
ocality ;  tMoiKs,  a  disict^rating  pyrites,  iron  or  copper,  impr^oated  with  tbe  aame,  as  a  reault 
of  its  alteration;  Melarderia  (fr.  /liXui-,  mk),  a  eiJt-lilta  chalpanthus,  or  eartb  eontaining  it;  Bora, 
a  blaek  eartb  or  slona  impregnated  -mith  aome  Vitriol ;  Misu,  a  jellomdsh.  vitriolic  stona,  per- 
bapa  partly  copiapite,  and  parfly  yellow  oohre  impregnated  irtth  yitriol  of  sotne  kiud.*] 

AtrameiitumBUtoi'iuni=ChaloaiitliuEi.  CLaleitea,  Sory,  Misy,  P(in.,  uziv.  29-32;  evidently  in 
part  ftom  DioBcoridea.  [The  description  of  CÄotowrfAiffln  gires  prominenee  to  ihie  yitriol,  mhile 
its  uae  as  ahoem^er'H  ink  (wbich  Atr.  sutorium  signifies)  implies  Üe  presence  of  greea  (or  iron) 
Vitriol,  tbe  material  atUl  uaed  for  blaokeiting  leatber ;  ChaMlea  and  sory  are  tlie  Barne  as  above ; 
Xssy  ia  yellow  and  pulvemlenli  like  the  mineral  now  called  copiapite.] 

Atramentum  Butorium=Molanteiia=Ohaloanthum,  Ohaltitea,  Sory,  Misy,  Agric,  IPoaa.,  212- 
214,  1B46;  Kupfer wasser  id,  Interpr.,  463,  1546.  [The  first  tliree  of  tbese  names  are  ayuonyms 
for  any  Vitriol  or  ^ ;  and  include  (as  parlly  also  in  DioaoorideE)  capillary  or  wool-liko,  plumose, 
stalactiljc,  and  salt-liko  kitida,  beatdoa  Lapis  alranunti ;  Agricola  menäons  the  varieties  Aieoimea- 
tum sideHum ca'adidm,m{=>i€at<uar  Gr.),  wMchis white  or  zino  Vitriol;  A.s.  iiWife,  wbioh is green 

*  In  interpretiag  tbese  an ment  names  it  haa  tobebomoinmindthat  tbere  are  three  souroesof 
obsourity,  besides  that  of  imperfeot  desoription : 

1.  That  the  earthy  or  stony  maas  contaicing  tie  essential  ii^edisnt  oomes  into  the  descriptlon, 

3.  That  Pyritea  (including  pyrite,  marcasite  and  pyrrhotine)  is  brMay  enough  to  ho  confounded 
with  ohaSeopyrite,  Äie  oro  of  oopper  or  braas  ( i^nJ-ras} ;  and,  in  fact,  Dioscorides  says  that  pyrites 
yieldg  x°*'"Si  althongh  in  the  oeit  lioe  asserting  that  it  atrikea  Are  with  a  ateel,  a  characteristic 
distinguishing  it  frora  copper  pyrileB.  Moreover,  Agricola  deaeribea  all  the.vitriola  under  hia 
A^ameiUa  sufono,  and  makea  Etipferteasser  of  tbe  Germans  (meaning  copper-viaier)  a  common 
ayaonym  for  Ihem  ;  as  haa  heen  true  of  Oopperas  in  English  and  Couperose  in  Ereneh. 

3.  That  iron  and  copper  pyritea  often  ocour  togeöier,  and  tJie  vitriolic  results  of  Ibeir  altera 
tiou  sre  oonaequentlj  variously  rnixed  in  nature. 
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Vitriol ;  A.  s.  c^rvitima,  wMcli  is  blue  Vitriol;  Sory,  a  groj  or  blacliiBh  stone,  oflen  nodular  (gletia 
rotucte),  impregnated  with  any  Titriol ;  Msy,  a.  yeMow  effloreBcent  or  mealr  vitriol  ( CDpiapile). 
Goslar  in  thß  Hara  is  Üie  prinoipal  locallty  cited  by  Agrioola.  Ohahites  is  said  to  ba  between 
sory  ond  misy  in  leiture,  ond  nÄra  U  (f,ris  colore ;  periiaps  a  red  ochie  (a  frequant  result  of  tta 
alteration  of  pyritea)  containing  copperas  and  socae  uoaltered  pjrites. 

Atrameutum  viride,  a  quibusdam  Väreolvait  vocatur,  Alberliis  Magwis,  De  Min.,  Libr,  v.,  c.  8, 
laiO.  Vitcioluin  Agrio.,  ib.,  213,  [So  named  from  viirimn,  glaas,  bi  allusioa  to  tbe  glassy 
appaaranoe  of  the  orystBls  of  vitriols ;  Agricola  speaka  in  connection  with  bis  eiplanation  of  tho 
Word,  of  "  k,  oandidum  tranBluoidnm  instar  OryataUi."] 

Atramentatm  Gesner,  Poaa.,  13,  1585]  divided  into  A.  album  durum  Qoslarianum  [or  Zinc  vit- 
riol], A.  viride  [or  Iron  titriol],  A.  cceruleum  Cyprium  pulclierrininm  [or  Blue  vitriol],  otc 
Malanteriaj  Sory,  Misy,  Gegner,  ib.,  16,  16. 

Titriolum  Wailerias,  Min.,  155,  1741,  and  Orwstedt,  Uiu.,  113,  1758;  a  genus  indüding  the 
Bpedea  V.  Oupri  (=¥.  Cypri,  T.  Teneria);  2,  T.  viride  (=V.  ferri,  T.  martia);  3,  T.  album,  vel 
Zmci  (ftom  Goslar);  heaides  4,  V.  nifcitum(amöremLEture);  6,  6,  Tarra  vitrioüca  and  Lapis  atra- 
mentarius  (earth  or  stone  impregnated  with  vitriol  of  some  kind),  and  induding  lapia  atraman- 
tarius  flavus,  or  Misy. 

664.  MELANTBRITE.  McXa^rnpiii,  XaX«ip9ov,  eto,,  Pioscor.  Otialcanthum,  Atramentum 
sutorium,  etc.,  Plin.  Melanterfa,  Atjamentum  sutorium  viride,  AgHc.  Titriolum  pt.  Albertos 
Magrens.  Atramentum  viride  Gesner.  Vitriolum  viride,  V.  fem,  T.  martis,  WaUerms.  Green 
Titriol.    Oopparas.    Sulphate  of  Iron.    Fer  sulfatä  Fr.     Melanteria  Bead.,  Tr.,  ü.  483,  1832. 


540 


Monoeliiiie.     C=:T5°  40' ;  /  A  J=82°  21',  0  A  1-4= 
123°  W;  a:h:  c=l-310  :  1  :  0-8474. 


OA-ir-i^lOi"  20' 
0  A  1=80  37 
0  A  -4-^=159  6 


0A-l4=im°lS 
0  A  1-*=123  44 
-lA -1=101  32 


Cleavage  :  0  perfect,  /  leas  so.  Often  in  capillary, 
fibrons,  stalaetitic,  and  concretionary  forme.  Gene- 
rally  massive  and  pulverulent. 

H.=2.     G.=l-832.     Lustre  vitreoua.     Color,  vari- 

OU9   shades  of  green,  passiiig  into  white ;   becoming 

yeUowish  on  exposure.     Streak  uncolored,     Subtrana- 

parent— translucent.     Taste  sweetish,  astringent,  and 

metalKc.     Fracture  oonoholdal.     Erittle. 

Ooiiip.^'e§  +  1fi=Sulpturic  aoid  28'B,  protoiyd  of  iron  25-9,  wat«r  45-3=100. 

Pyr.,  eto.— In  tte  closed  tuba  yielda  watar,  and  aitor  a  time  sulphntous  and  Bvüpburio  aeida. 
On  charooal  turns  at  flrst  brown,  tben  red,  and  flnally  Maok,  bBcoming  magaetio.  With.  the 
fluxea  reaots  for  iron.  Soluble  in  twioe  its  weight  of  wator,  and  tbe  Solution  is  Waokened  by  a 
tincture  of  nut  galla.  Kiposed  to  tlie  air  beoomoa  ooverod  with  a  yellow  powder,  whiot  is  tlie 
Hulphata  of  öie  aesquioiyd  of  iron. 

Obs. — TMfl  Salt  uauaEy  prooaada  fVom  tlia  deoomposition  of  pyrile  or  marcaaite,  whieh  readily 
aßbrd  iti  if  oooasionallf  moi^lened  while  exposed  to  the  atmosphare.  Oocnra  near  Goslar  in  the 
Harz;  Bodanmais  in  Bavaria;  Fablun,  Sweden;  at  Ilurlet,  near  Paislay;  and  in  many  mines  in 
Europa  and  on  the  oüier  continenta.  tJanally  aocompanies  pyrite  in  the  U.  States,  ocourriag  aa 
aa  efHoreacenae ;  at  Copperaa  Mt,,  a  few  mijea  E.  of  Bainbridge,  Ohio,  it  is  associated  witb  slum 
and  pyrite.  It  ia  employed  in  dyeingand  tanniog,  and  in  the  raanufüeture  of  ink  and  Pruasian  blue. 

666.  PISANITB.    F.  Pisani,  0.  E.,  ilviü.  801.    Pisanit  Ksnng.,  Ueb.  1869, 10,  1860. 

In  eoncretionary  and  stalaetitic  forms. 

Lustre  vitreous.     Color  bright  blue.     Becomes  ochreoua  externally. 
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Pyr^  etc. — B.B.  ^res  with  the  fluses  reactions  for  copper.     Otbsrwiaa 
Obs, — Ooours  with  clialcopyrite  at  a  copper  mine  ia  the  interior  of  Turkey.    Tiie 
the  mineral  has  EOmetiniea  druses  of  iniQuto  crystala. 


666.  GOSIiARITE.  Atramentum  sutorium,  catididiiia,  pot!asimum  reperitur  GoselariEe,  trims- 
luddum,  eryatalli  iustar,  Jpric,  Fosa.,  213, 1546.  A.  album  tosaile  durum  Goslariamim  Gemer, 
Foss,,  13,  iseö.  Titriolum  Zinci  albvim  naüvimi,  Galizansteo,  Hvit  Viktril,  Wolf-,  I5T,  1141, 
Ziuo  Titriol,  White  Vitriol,  White  Copperas,  Sulphata  of  Zine.  Z!nc  sulfatfie,  Oouperoae  blanche, 
JI-.    Gallizimte  Eetid.,  Tr.,  440,  1824.    GoBlarit  mid.,  Handb.,  490,  1841. 

Ortborhombic.  JA  1=^0°  42' ;  0  A  l-i=150''  10' ;  a:h:  c=0-5T35  : 
1  :  1-0133.  Observed  planes :  J,  «-ä,  «-!,  *-ä,  1-i,  1-1,  1,  2-ä.  1-i.  A  1-»,  top, 
=120"  20',  1-i  A  14,  top,=120°  3',  0  A  1=140°  57',  1  A  1,  raae.,=127°  27', 
1  A  1,  brach., =126°  45'.     Oleavage :  i-i  perfect. 

H.=2-2-5.  G.=2-036;  1-9—2-1;  1-953,  artifleial  crystals,  Schul. 
Lustre  vitreoua.  Color  white,  reddieh,  bluish.  Transparent — translucent. 
Brittle.     Taste  aatringent,  metallic,  and  nauseous. 

Comp,— 2ttB+7l![=Sulphuric  acM  2T-9,  osyd  of  zino  2ß-2,  water  43-9=100.  Beuaant 
obtained  for  a  apeoimen  &om  Schemnifa  (Tr.,  iL  481)  §  S9-S,  Zu  aS'S,  Sa  O'l,  5'e  0-4,  fl  4[I'S  = 
100-2,  wMoh  ooiresponda  to  6  S.  Klaprolh  obtained  (Boitr.,  v.  193)  g  22-0,  Zu  21'ö,  Mu  O'B,  H 
50-0^100. 

Pyr.,  Btc. — TieldB  waler.  On,  oharcoal  with  aoda  glToa  a  ainc  ooating,  and  a  sulphid  which 
tarniahea  ailvBr.    BaaUy  soluble  in  waier. 

Oba. — This  aalt  ia  formed  by  the  decompoaition  of  blende,  and  is  found  in  {he  paaaagea  of  minea. 
It  oecurs  at  tha  Sammelabecg  raice  near  Goslar,  in  the  Harz;  at  Sohemaitz  in  Hungary;  at 
Fjihlun  in  Swedon  ;  and  at  Holywell  in  Wales.    It  is  not  of  common  oocurrenuo. 

It  is  maniifaetureci  for  the  sxts,  and  is  vary  extensively  emplojed  in  meditäne  and  djeing. 
White  Vitriol,  as  the  terta  ia  uaed  in  the  arts,  is  the  aulphate  of  aino  ia  a  grannlar  atate,  like  loaf 
augar,  produced  by  meltiag  and  agitat^on  whüe  cooling. 

The  name  Gailü^niie,  whieb  has  priority,  waa  ^Teu  the  mineral  by  Beudant  from  a  populär 
German  name  Galihenskm.  But  although  so  callod  in  Germany,  ainc  vitriol  is  not  a  atone  from 
Galida  (Pohmd),  aa  the  word  impliea,  whüe  it  is  eminently  a  produet  of  the  minea  of  Goalar  in 
the  Harz,    Haidioger's  name  Goslante  ia  therefore  adopted  for  the  apociea. 

667.  BIEBBRITB.  Cobalt  Vitriol  Sage,  3.  de  Phya,  xxnx.  53,  1191,  Kobaltvitriol  Kopp, 
Gehlen's  J.,  II.  vi  151,  1803.  Eed  Vitriol.  Siüphate  of  Oobalt  Ehodhaloae  Beud.,  Tr.,  ii. 
481,  1833.    Bieherit  Eaid.,  HandbT  489,  1845. 

MonocKnic,     Ueually  m  stalactites  and  cruets,  investing  other  minerals. 

G.=l-924,  artifieial  erystals,  Schuh     Lustre  Titreous.     Color  flesh-  and 

rose-red.     Subtransparent — translucent.     Friable,     Te 


(h  c);  4,6,  Schnabel  (Ramn 

g      Co      a 

S8-11  41-55  =  100  Kopp. 

19-91  4S'83,  Mg  3'86  =  99e5  Winkelblech. 

28-7  41-2,  B>e  0-9  Beudant. 

23-30  4B-22,  Ca  0-43,  iig  088,  Ol  0-09,  insol.  l-14=100-ia  Sohn. 

lfi-50  38-13,  Ca,  Tilg  tr.,  Cl  005  inaol.  2404=100  Sehn. 

Kopp's  analjsis  corresponds  to  Öo'S  +  sSi  but  the  eidstence  of  auch  a  Compound  ia  very 
doubtfuL     Tho  aitifldaily  prepared  cobalt  Titilot  baa  the  composition  above  ^ven, 
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Pyr.,  eto. — In  a  matrasa  yields  water,  and  when  strongly  heated,  eulpliurous  seid.  Com- 
municates  a  blue  color  to  glaaa  of  borai. 

Ob». — In  Üie  rubbiab  ofold  mines  at  Bieber,  near  Hanau;  at  Leogang  in  ßaltaburg ;  at  Tiea 
Puntos,  uear  Oopiapo,  Chili. 

Beadant'a  iiame  Shodhalose  is  not  an  admissible  derivatire  from  p^imii  rose-calared,  and  SM, 
sa^  and  ia  unmineralogjcal  in  ita  termination ;  it  aliontd  have  been  Ehodohabts  Inateid  of  making 
it  r%lit  (in  wMch  Oase  it  would  ije  no  longer  Beudant'a  name),  it  appears  bettar  to  adopt  tbe 
name  applied  by  Haidinger,  derired  from  the  longeat  knofra  locality 

668,  MORUKOSITE.  Niobel-Vlktril,  Vitriolum  ferrum  ft  mccolum  «intiaens  ("oEa  daep 
green  color,  with  Kupfernickel,  in  Cobalt  mineB  ")  OronsL  (tho  disoov  of  tbe  metsl  Hickel),  Min., 
114,  1768,  Niooolura  ritriolatum  (interdum  o  mineris  aulphuratiB  latiacentibua  genitum) 
Bergm.,  Sdagr.,  Bö,  1732.  Sulfato  de  niquel  (fr.  GaHda)  S.A.  Casferes,  1849,  Ä.  M.  Aldbar,  in 
Eeyista  Minera,  Madrid,  306,  1850.  Sul&to  de  nicbel,  Morenosita,  Casares,  ib.,  HG,  Marcb, 
1861.  Hidkel  Vitriol  T.  8.  ffjmt,  this  Md.,  679,  1860,  Logan'a  G.  Eep.  Can.,  1363.  Pjrome- 
line  V.  Edb.,  GeL  Ahr.  Münch.,  xixt.  215,  1863,  J.  pr.  Oh.,  Iviü.  44, 

In  acicular  crystals  and  thin  pciams.  Also  fibroue ;  and  as  an  efflores- 
cence. 

H.=3— S-25.  G,=3-004,  Pulda.  lustre  vitreoua.  Color  apple-green 
to  greenish-white.  Streak  white,  faintly  greeniah.  Soluble ;  taste  metal- 
lie  aetringent. 


1.  RiechelEdorf        28-54        26'76        4443        0-27-100  Fulda. 

2.  "  'i&-ii         SG-59         44-83         0-24=11IO'I)8  Körner. 

In  tbe  raiceral  fVom  Gialieia,  oh  whioh  Üie  apaclea  -waa  inatitutod,  the  niekel  ritv-iol,  accordiug 
to  Casarea  (].  c),  waa  uüsed  witli  a  little  Bulphate  of  oopper  and  iron ;  wliile  that  of  Canada, 
aceordiag  to  Hunt,  appeared  to  ba  pure  mokel  Titriol. 

Pyr.,  oto.— B.B,  in  taba  givea  water,  strongly  acid,  awells  iip,  and  hardena,  beooming  yellow 
and  opaque.  On  charcoal  glows  strongly  and  evolves  Bulphuroua  acid.  Witi  borax  and  phos- 
pliorua  aalt  giveB  a  distinct  niekel  reaotion.  The  Eiech.olsdorf  mineial  eolora  tlia  onter  Same 
bluo,  from  the  presenea  of  acsenio. 

Obs. — A  result  of  the  alteralion  of  niokel  ores.  Occnrs  near  Cape  Hortegal,  in  Galicia,  Spain, 
on  raagnetite,  with  whlch  some  miüerite  ia  miied ;  at  Bioclieladorf,  in  Hesse ;  aa  an  earthy  cnist, 
moimtaiii-green  in  color,  with  natira  bi'5mutli  and  araenical  niekei,  at  Ihe  Friedens  mina  near 
Lichtenberg  in  Bayreuth  (pyromeÜne).  Also  in  aoioular  cryatals  and  erusta  at  Wallace  mine, 
Lake  Huron,  upon  a  eulphuret  of  niekel  and  iron ;  at  Üie  Gap  niekel  mine,  Laneaater  Co., 
Pennsylvania, 

Named  by  C 

lished. 

669.  CHAIiCANTHITB.  XäXiöiBd^,  Chalcanthuni  pt.,  Sioecor.,  Plin.,  Atramentum  ecarulevim 
Agric.,  Gemer.  VitrioiuniCupri=V.Cypri='V",Taneria,  WoJl,  Crortst.  Sulphate  of  Copper,  Bluo 
Vitriol,  Copper  Vitriol  Kupfervitriol  Qsrm.  Oouperoae  bleue,  Cuiyre  aulfai^,  Fr.  Vitriolo  di 
Eame  Ml     Oyanose  Bsiid.,  Tr.,  ü  486,  1832.    Ohalkanthit  w.  EdbeU,  Tafehi,  31,  1853. 

Triclinic.  0  A  7=109°  32',  0  A  7'=127°  40',  /A  7=123°  10,  0  M~ 
125°  38',  Ja  1=126°  10',  0  A  a=120°  50',  0  A  m=103''  27'  and  16° 
.33'.  Oleavage :  /  imperfect,  T  very  imperfect.  Occnrs  also  amorphous, 
Btalactitic,  reniform. 
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HYDEOUS   BULPHATE8. 

H.=2-5.  G.=2-21S.  LuBtre  vitreous.  Oolor 
Berlin-Mue  to  ety-tlue,  of  differeiit  ehadea; 
eometinies  a  little  greenish.  Streak  imcolored. 
Sabtranspai'ent — ti-anslucent.  Taste  metallic 
and  nauseous.     Somowhat  brittle. 

Camp. — öu  9  +  Efi— Sulphuric  acid  32-1,  oxyd  of  ooppar 
31'8,  watar  86'1=100.  OfWn.  mtied  wlth  melaaterite.  Bluish 
crystalB  from  mud  at  Üie  Cronebane  copper  miuB  of  Wicklow 
contaio,  aocording  to  Mr.  Hallet,  34'2  of  Bulphate  of  iron  to 
65'7  of  sulphate  of  coppor. 

Pyr^  Bto, — In  the  äoaed  tube  jielda  water,  and  at  s  Iiigher  temperature  aulphuric  acid.   B.B 
wjth  3oda  OQ  charoosl  yields  metallic  copper.     Witt  the  fluxes  reaeta  for  copper.    Soluble  ii 


ts  it  wiCb  metallic  copper. 

nea,  and  in  oonneottoa  wiÖi  rocka  eoataln- 

A.     Some  of  ita  foreign  locelities  are  äis 

a  Sweden;  at  Parys  mina,  Änglesey;  at 

]  inoh  long  at  Tiag  Tang  mlne  in  Gwen- 


;  a  drop  of  the  Solution  plaeed  on  a  aurface  of  iroi 

Obs. — Blae  vitriol  is  found  in  watora  iasuing  fram  mii 
ing  ohalcopyrile,  by  the  alteration  of  wliich  it  ia  forme 
BamTnelsbei^  mine  uear  Goslar  in  the  Hara ;  Fahlun  i: 
varioua  mines  in  Co.  of  Wicklow  ;  formerly  in  cryatals  i 

nap ;  alao  Rio  Tinto  mine,  Spain.  The  waters  of  tto  Rio  Tinto  mine  have  yielded  annuaUy  l,8i 
cwt,  of  copper,  consuming  2,400  cwt,  of  iron.  At  Wioklow  about  600  tons  of  iron  were  laid  m 
ttie  pits  at  one  time,  and  in  about  12  monthatbe  bars  woro  diaHolved,  and  each  ton  of  iron  yielded 
1^  to  2  tona  of  B  leddish  mud  which  was  cemeni  oopper,  oontaining  for  every  ton  16  cwt.  of 
pure  copper.    It  h^  bean  obaerved  at  Vesuvina  among  the  producta  of  the  eruption  of  1866. 

Jound  at  the  Hiwassee  oopper  mine,  alao  in  large  quantities  at  the  IsaheUa  and  other  minea,  in 
Polk  Co.,  Tenneasee,  30  m.  from  Cleveland ;  at  tha  Canton  mine,  Geor^a ;  at  Oopiapo,  Ohüi,  wich 
Btyptioite. 

When  purified  it  is  employed  in  dyeing  opetationa,  and  in  the  printiog  of  ootton  and  linen,  and 
for  varioua  other  purpoaea  In  the  arta.  It  is  manufactured  moatly  from  old  aheathmg,  copper 
trlmminga,  and  refinery  acalea. 

ün  the  aniäent  dutlcantjmm  aee  p.  615.  Beudant's  name  cyaiwse  (with  cyanosile  deiived  from  it, 
from  .uatoi)  ig  rejectad  Jike  other  namea  in  which  the  terminal  s  of  the  G-reek  ia  retained.  itore- 
over  ckakantliitef  meaning  ßoviers  of  copper,  ia  old  and  good. 

670.  OTANOOHROITH.    Cianocroma  Scaochi,  Mom.  Veanv,  191,  1856. 

Monocliiiic.  0=15°  30'=  0  A  i-i,  jA  1=108°  12',  0  A  1-J=153°  56', 
0  A  1-4=141°  47',  0  A  2-i=116°  49' ;  also  plane  2-ä.  Occura  as  a  erust, 
and  cryatals  obtained  by  Solution  and  evaporation.     Color  elear  blue. 


Comp. — Aceordiog  to  Soacobi,  a  hydr 
Obs. — From  tho  aaline  crusta  ibnned  i 
Wamed  in  alluaion  to  the  color  from 

changed  to  tbe  above,  in  order  to  aeoure 

t^ning  no  chrome). 


ua  aulphale  of  potash  and  coppor ;  (i  Öa  +  i  £)  S  +  3  fi. 
a  the  lavaa  during  the  eruption  of  Vosuviua  ia  1856. 
■cäms,  blue,  and  ^p*o,  color,     Scaooiii'a  name  haa  been 
'te  and  avoid  amb^nity  (the  mineral  eon- 


671.  ALTJNOOEN.  Hydro-triaulfate  d'alumine  Bead.,  Tr.,  «9,  1834.  Davits  (?)  Ml, 
Quart.  J.,  1828.  Alunogene  Beud.,  Tr.,  ii,  488,  1832.  Solfatarite  pt.  Shop.,  Min.,  188,  1885. 
Keramohalit  Glockei;  Grundr.,  639, 1839.  Saldanite  Eaoi,  Min.,  iL  451, 1841.  Stypterit  Blocker, 
gyn.,  297,  1847.  Halotrichit  pt.  Hausm.,  Handb.,  a  1174,  1817  (not  Halotriohit  aiocker). 
Schwefelsaure  Thonetde.    Sulphate  of  Alumina. 

Monocliüie,  Jurasky.  In  six-sided  tablos  witli  two  anglea  of  92°  and 
four  of  134",     Ueually  in  delicate  fibrous  maases  or  cruets ;  alao  massive, 

H,=1'5— 2,  G.=l-6— 1'8.  Luatre  vitreous— silky.  Color  wbite,  or 
tinged  with  yellow  or  red,  Subtranslucent — subtransparent.  Taste  lik© 
that  of  common  alum. 
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COMPOUHDS. 


Comp— Srs'4-18fi=Almmna  15-4^,  sulphuric  acld  36-0,  watar 48-6— 100.  Analysaa :  1,  3, 
BouSBingault  (Änii,  Ch.  Phys.,  iii.  1 09} ;  3,  Herapath  (Ch.  Gaa,,  1816);  i,  HartwaU  (Jabresb.,  s. 
■""■     i,  H.  Hoso  (P<«g.,  xsvii.  317);  8-9,  Earamelaberg  (P<}gg.,  ilüL  130,  399);  10,  J.  Jurasky 


Ast.  BL  f.  Lit.,  1641);  11 

L.  Barth  (Ber 

Ak. 

Wien,i 

liT.  289) : 

S 

■£[ 

fl 

Fe 

Sig 

Ca 

8i 

im   'im   a 

;6-40 

leoo 

46-80 

0-004 

0-004 

0-002 

=89-01  Bonss, 

2    P    t 

14-98 

=100-00  Bouss. 

3   Adl   d 

,  CuO-04,  maol.  0-50  Herapath. 

4.  Mü 

0-81 

14'98 

40-94 



0-85 



1-13,  Na  1-13,  KO-26,  HCl 0-40= 
100  Hart. 

6   C  p   p 

6-97 

U'ßS 

44-64 

2-58 

0-14 

l-S7=100-33ßoBe. 

G   Kl         k 

fi-82 

15'67 

48-61 

=100  Ramm. 

1   Fr   Hd  rl 

7-38 

U-87 

4S-16 

OIB 

,  K  0'22,  &e  2-4G=100-24  E, 

8   P  t«  h  pp  1 

;5-7i 

12'la 

47-02 

0-27 

0-64 

— ,  K  0-32,  Fe  0-67,  3n  1-02  R, 

e   Fresnwalde 

.5'84 

11 'BS 

48-84' 



1-91 

0-46 

0-43,  fe  0-72,  &  0-47,  Ma  0-31= 

100  Ramni. 
~,  inaoL  2-01=99-81  Jurasky. 

10   K     gl     f. 

e-76 

14-30 

44-80 

2-15 





11.  Puster T.,Tyrol36'0 

:5-8 

48-4 







=100-2  Barth- 

Bendaut  obtained  in  hia  aaalysia  of  a  speoimen  fi-om  Guadaloupe,  the  flrst  made  of  fie  species 
(Tr.,  449,  1832),  839-94,  ÄU6-76,  fi  36'44,  potaah  alum  4-68,  grean  vitriol  1-94,  wWoh  g'iTee  12  fi 
inslead  of  18  fl.    The  othec  analyaes  agree  well  in  the  latter,  acd  the  diflerenea  ia  probably  ao 

Davile^.  Mill (Brandes Q.  J.,  iiv,  382, 1828) from a liot spring  at  Chiwachi,  a  day's  journey  from 
Bogota,  affordod  him  9  S8-8, ä:1150,  S  61-8, -Pe  12,  with  earthy  matlers  32=100.  Requirea 
änveatigation.     AnaL  1 0  ia  of  the  hsramohalile  of  Jurasky,  from  near  Königsberg. 

Pyr,,  etc. — Tielda  water,  and  at  a  Mgher  temporature  sulphuric  aoid,  in  the  dosed  tabe. 
Qives  a  ßne  Mue  with  coWt  solvition.     Soluble  in  water. 

Oba. — Thia  apedes,  a  hydroua  sulphate  of  alumina,  rasults  both  from  volcanic  action,  and 
the  decomposition  of  pyritas  in  coal  distriets  and  alum  ahales,  and  oecurs  at  the  looalities  above 
mentioned,  hesides  many  (itiiBra.  The  Paste  mineral  waa  froni  the  cratar  of  a  volcano.  It  haa 
been  observed  hy  Scaciiii  at  Teauviua ;  at  Königsherg,  Hungary,  it  ocovirs  in  thick  dnisea  with 
iroQ  Titriol.  It  is  found  as  an  effloresoenoo  in  numeroua  placea  in  the  United  8tatea.  A  white 
ftbroua  alnnogen  (7)  ocoora  abundantly  at  Smoky  Mtn.,  Jaekson  Co.,  N.  C,  where,  it  ia  Said,  tons 
way  lie  obtained. 

This  apedea  waa  mada  bnown  by  Beudant,  and  by  him  firet  nanied  Ahmo^ea,  The  ward  is  a 
croaa  Ijetween  French  and  Greek,  and  therefora  objectionable ;  but  not  worse  tlian  Eome  othera 
of  minorala  that  are  accepted.  Should  dmiile  turn  out  to  be  the  aame  thing,  this  nanie  would 
have  the  precedence  in  time ;  but  still  it  could  not  Claim  recognition  on  tlie  basia  of  aa  analyaia 
proved  to  ba  so  greatly  in  error. 

673.  OOQUIMBITE.    Neutralea  aehwefelsaures  Eisenoiyd  ö.  Böse,  PofK-i  ^^tü.  B09,  1833. 
WMte  Copperaa.    Coi^umibit  Breitk,  Handb.,  100,  1841. 


tli  tbe  terminal  edges  doeply  replaced. 
128°  8',     Cleavage :  I,  imperfeet.   Also 


Hexagonal.  Prisms  usually  ' 
0  A  1=151°,  /A  1=119°,  1  A  1. 
in  fine  granulär  masaes. 

H.=:2— 2-5.     G.=2 — 2-1,     Color  white,  yellowisli,  brownish,  Bometimea 
with  a  paJe  violet  tint.     Taste  astringent. 


0  aoid  42-7,  seaquioiyd  of  ir 
Fe       ^       Ca       %      S: 


=  100.    AnaJy. 


Pyr,,  Bte.— B.B. 
heated,  seaquiosyd 
the  silica. 
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Obs, — Forma  a  bed  in  a  feldspatiiie  or  trachytio  rock,  in  Üie  proviace  of  Ooquimbo,  about  lialf 
a  daj's  journey  Irota  Copiapo.  The  bed  of  salt  ia  on  the  inereaBe,  and  ia  probablj  derived  froiu 
deeompoaing  BuIpMdB.  Pita  20  ft.  deep  have  been  formed  in  it  by  Üie  people  of  the  eountry, 
Occars  alao  in  Bollvia  near  Oalama,  constituting  the  greater  part  of  a  lai^  hilL 

Obaerved  by  Soacolii  about  fumarolea  after  Üie  eruplion  of  VeEuvius  in  1865,  partly  in  a 
browniah  Mahle  orust,  whieh,  bj-  aolutiou  and  evaporatiop,  afforded  yollow  Itexagonai  crjstals; 
also  as  a  yellowiali  oruat,  in  manj  parta  tinged  greaa,  eompact  ia  teiture,  with  the  liistre  of  a  aur- 
face  of  fraoture  rery  bright, 

Orailicli  statös  (Ber.  Ak.  Wien,  siriii.  2t2,  185S)  that  a  specimen  of  eoquimbite  from  Copiapo 
in  tbö  muaeuQi  at  Tieona  has  tie  optical  characters  of  his  rtenierite,  flud  thoroforo  cannot  be 
bexagoDai,  and  ha  auggeata  tliat  tiie  two  mineralB  amj  be  identioal. 

A  related  oohre-j^Sow  mineral  from  Algodonbai  in  BoliTia,  afforded  v.  Bibra  (J.  pr,  Ch,,  xcvi. 
206)  S  30'ä3,  Fe  43'89,  Ca  4-21,  S  21-20,  ÖuP  ir.=a»-63;  whicb,  if  the  lime  be  soparated  aa 
gypaum  (10-21  p.  c),  beeomea  S  50-34,  iPe  27-80,  S  21-86=100.  It  ia  paröy  aoluMe  in  water, 
taut  the  Solution  oontains  no  iron. 


ALTJM  AND  HALOTßlCHITE  GROUPS. 

...  Groups  of  Tersulpliates  liaving  the  ratio  of  base  and  acid,  and  also  of  E, 
B,  1:  3;  all  very  Boluble,  and  having  niore  or  less  tho  astringent  taste  of 
common  alum.  I[,=2— 3-5.  Gr.=l'56— 2.  The  Alums  have  24 H  to  4  8, 
and  are  isometric ;  the  Halotrichites  have  23  H  instead  of  24  H,  and  are 
not  iaometrie,  being  either  orthorhombic  or  monocHnic. 

The  apeeies  here  induded  are  not  easily  diatinguishable  by  the  taste  or  eitemal  charactera,  and 
henco  early  authorB  on  minerala  inciude  all  under  ona  or  two  namea.  The  old  synonymy  and  the 
iiiatory  of  the  speciea  are  therefore  niore  convenienUy  giyeQ  here  than  under  the  aeveral  aub- 
dirisions  of  tho  group. 

STiirrnpln  Gr.  AlumeaP/in,  [ombracing  vltriola  bb  well  aa  the  aluma],  Ej;iorflorv:r7i(piir  iMosoH-. 
[erobracing  the  fibroua  orfeatherykiuda,  Sviirii  beiog  from  ojcijij, /cuf,  and  alludii^  to  the  onsy 
aubdivision  into  fibres].  Tpi^ciK  JJioscor.  [fr.  flp.^,  hair,  it  embracing  capUlary  kinds].  Alamen 
fossile,  Germ.  Alaun,  Gemer,  Poss.,  1665  [vitriols  being  eiol.,  and  oompriamg  the  var.  A.  eaa- 
didum  Neapolitanum  (fr.  ITaplefl),  Ä.  eapillare,  ib.,  A,  Placodea  (lataa  crustas  habens),  ib.,  etc.]. 
Alun,  Aluinen  [includir^  var.  i  aolidüm,  0  cryatallisatum,  y  plnmoaum,  or  I^äder-Alun],  Watl., 
Min.,  161,  1747.  Alun,  Ai^lla  acido  yjtrioli  imbuta,  Crimst,  115,  1758.  Ar^la  yitriolata  [= 
Sulphate  of  Alumine]  Bergm.,  Sciagr,,  1782.  Alaun,  Jlaaraalz,  Pederalaim  [aU  as  one  spedes,  or 
if  two,  without  rigkt  diatinctioas],  Wenu,  and  oäier  Mn.  iefore  IBOO.  Alumine  sulfatee  alkaline 
M.,  Tr.,  ü.  278,  1801  [citing  Tauquolin'a  anal,  of  potaah-alum,  but  mclading  all  ahimsj. 

In  1 JBB  Klaproöi  proved  (Beitr.,  i.  311),  aud  in  1792  Breialak (Baaaia  Min. aur  Ia  Solfatara,  etc.), 
that  gome  alum  (that  of  Miaeno  and  the  Solfatara,  naar  Naplea)  was  poftwft-atoni.  In  181)2  Klap- 
roth  showed  (Beitr.,  UL  102)  that  the  Feäeralawa  of  Freyenwald  waB  iro'aralwn.  Beudant 
asBertained  that  there  was  a  native  alum-like  mineral  whioh  had  the  conatitutioQ  attributed  last 
Century  to  true  alum — that  is,  was  a  aiiaple  sidphaie  of  alwmiaa,  without  an  alkali  or  other  prot- 

osyd  (Tr.,  ä49,  1824).     Griluer,  in  1821  (Güb.  Ann.,  Ixix.  218),  raade  known  a  na"" -- 

alum;  Thomaon,  in  1828  (Ann.  Lyo.  ü.  T.,  üL  19,  1828),  a  native  wdoraliini;  A 


1845  (Am,  J,  So.,  xl™.  360),  a 

Lmmonia  Alum.   Ammoniak alauc,  Ammonalaun,  Germ.    Ammon- 
iBchenni^t  ii.  Kobell,  Tafeln  BeBtimm.,  1S53. 

In  oetahedrons  and  fibroua. 

H.  =  l— 3.  Gr,=l-50.  Lustre  vitreons.  Color  -white.  Transparent  to 
translueent. 

Comp.— NH'Og  +  Sl  S'+24S=(i  (NH'  0)'+45l)  S'+18  fi-Sulpbate  of  ammonia  14-6, 
Bulphate  of  alumina  37-8,  water  47-6=100. 

Analyaea:  1,  PfaEf  (Handb,  An.  Gh.,  ü.  47);  2,  Lampadiua  (Gilb.  Ann.,  Ixx.  182,  btxiy.  183); 
3  Stromeyer(Po^.,  xszi,  137): 
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652  OXTGEN   COMPOUHDS. 

§  äi      Nffo      fi         ag 

1.  Tsctermig        38-00  12-U  6'5S  45'00  0-28=100  Pfaff. 

2.  "  38-68  la-34  4-13  4i-96         =100  LampodiuH. 

g.  "  S3'06B         11-602         3-121         48-890         0-116=39-698  Stromeyer. 

Pyi-.,  etc. — In  the  elosed  tute  jields  water  and  sulphate  of  aranioma ;  B.B.  sublimea;  on  Chat 
coal  givea  a  eoatii^  of  sulphate  of  ammonia,  and  leavea  a  residue  which  givea  a  fine  blue  with 
cobalt  Solution ;  with  soda  gives  ammonia  Ibmes,  and  the  reaction  for  sulphuiic  aoid. 

Obs. — From  Techennig,  Bohemia.  Xhis  Salt  iä  manufaetured  from  tlie  waste  of  gas  worts, 
and  ueed  extenaivelj  in  place  of  potash  alum. 

674.  EALINTTE.    Potash  Alum.    Haüve  Aium.    Kalialaun,  KaliniBcher  Alum,  Kalinischer 
ÄlumBulphat,  öerai.    Kalinite  Dana, 

Isometvie.     Usually  fibrous  or  massive,  or  in  mealy  or  Eolid  crusts. 
H,=2— 3-5.     G-.=l-75,     Lustre  vitreous.     Color  white.     Transparent 
to  tranelneent. 

Comp.— fi:S+SlS'+a4ä=(i£"  +  äSl)ä'+18a=Snlpliate  of  poteah  18-4,  sulphate  of  alu- 
mina  3G-2,  water  45-5=100. 

Pyr.,  etc.— B.B.  fuses  in  its  water  of  cryatallization,  and  ft^thg,  focming  a  spongy  mass;  wiüi 
cobalt  Solution  an  intense  bluo ;  on  chaicoal  ^Tes  a  bepatic  mass.  Soluble  in  from  16  to  20  timea 
its  weight  ofcold  water,  and  in  little  more  tban  itB  weight  of  boiliag  wator. 

Obs. — EfBoresoea  on  argiUaceous  rainerals,  and  more  particularly  alum  slate.  Whitby  in  Tork- 
ahire  ia  a  noted  looaliiy,  also  Hurlet  and  Campsie  aear  Glasgow.  Also  obtalned  at  the  Tolcanoea 
of  the  Upari  isles  and  SicLty.  Cape  Sable,  Maryland,  afibrda  large  quantities  of  alum  annuaily. 
In  the  caves  of  the  Unaka  Mts.,  Bastem  Tennessee,  espeeially  at  Serier,  massee  a  cublo  foot  in 
size  may  be  obtained;  also  in  the  "Black  91ate"  of  Middle  Tennessee;  and  in  oaves  along  the 
Valleys  and  gorges  of  the  atreama  in  De  Ealb,  Coffee,  and  Franklin  Cos.,  Senn.  (Safford). 

675.  VOLTAITE.    Toltaite  A.  ScaaM,  Ac  ScL  Nap,,  1S40. 

Isometrie.  In  octahedrons,  cubes,  dodecahedi-ons,  and  eombinations  of 
theee  forma. 

Luetre  resinons.  Color  dnll  oil-green,  greenisli-black,  brown,  or  blaek. 
ßtreak  grajish-green.     Opac[ue. 

Comp feB+J?eS"  +  24fi,  8(!aGohi,=:S'e  S  lfi'4,  Peg=  40-8,  fl  44-0=100;  but  not  from  a 

complete  aüalyaia.  Dufrenoy's  analyais  (Ann.  d.  iL,  111.  is.  166)  is  not  eorrect  according-  to 
Soaochi  (Mem.  ö.  Camp.  Napoli,  89,  2849). 

Abich  has  ohtained  an  artiflcial  salt  of  aimilar  charactera,  which  has  Ihe  formula  ß  (Fe,  K)'+ 
f  Pe)S''+4S,  and  the  eompoaition ; 

S  43'3a        äl  2-20        9e  11-65        Pe  11-00        Sa  fl-35        t.  0-4        Ö  15-94 

a  EttJe  of  the  iron  being  replaoed  by  aluminum.  It  is  suppoaed  that  vollaite  correaponda  to  it 
oaseutially  in  eompoaition. 

Paulinyi  haa  found  cryatals  of  a  similar  Compound  at  Kreronite.  They  afford  tho  formula 
(Tsehermak,  Anz.  Ak.  Wien,  1867,  218)  (t(i'e,&:)'+f  ¥e)g'  +  4j-fl:,  with  Fe  :  K=4  :  I,  and  a 
little  aluminum  replacing  iron. 

Pyr.,  etc. — Soluble  in  water  with  diffioalty,  and  at  the  same  time  decomposes. 

Oba.— This  apeeies  waa  first  obaerved  at  the  Solihtara  near  Naplea,  by  Breislak  (1792).  It  Iiaa 
been  found  by  F.  Ulrich  at  the  Eammelsbetg  mine  oear  Goslar.  The  last  contains  protosyd  of 
manganese,  as  well  aa  of  iron. 

6l8.  Blakbttb  Dana,  Min.,  1850.  J.  Bü  Blake  has  deacrihed  an  iron-sulphate  from  Ctoquimbo, 
which  ha  refera  to  coquimbite ;  but  it  occurs  in  regulär  ootahedrona,  and  aaaumed  the  aame  form 
on  aolution  and  recryatalliaation.  He  obtained  in  au  analyais  S  41-31,  &e  26-79,  Äl  1-05,  fflg 
0'30,  Si  0-82,  S  20-4O=99-ö3.     Requires  further  iaTestigation. 
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67?.  MENDOZITB.    Soda  Alum.    NatroOBlaiin,  Hatramalaun,  Germ.    Hatranalun  Huot,  iL 
US,  I8i\.    Solfatarite  pt,  SÄg).,  Min.,  it  187,  1835  (not  ia  Min.  of  1857).     Mendozite  Dma. 

In  white  fibrouB  masees. 

H,=3,  and  G.=1-8S,  Thomson.  Externally  -white  or  pulverulent. 
Sorae  reaemblanee  to  fibrous  gypsum,  bnt  harder. 

Comp. — SaS  +  Srs'+22S=Sulphate  of  soda  16'1,  salpiata  of  alumlaa  S9'0,  water  44'9=: 
100;  or,  Sulpliurjo  add  3ü'3,  alumina  ll'J,  soda  7'I,  water  14'9=100.  Analj-sis  by  ThomiSon 
(Ann.  LycH.  T.,  1823): 

St.  Juan  near  MeEdoza        S  31-70        äl  12'00        STa  7'90        fi  41'96-99'62. 

Pjrr.,  eto. — Resambl^  ordinary  alum. 

Obs. — Oecurs  near  Mendoza,  east  of  the  Ändes. 

Thomson  found  for  the  compoaition  of  a  aoda  (dum  from  Southern  Peru  which,  he  called  Sub- 
aesquiBuIphalö  of  Alumina  (Pha  Mag.,  III.  Iiii.  188),  §  a2'95,  äl  22'S5,  Ha  and  S  fl-ÖO,  S  39-20 
=  101-ai),     G.=l-584. 

Shspard  Htotes  in  Am.  X  6ci.,  zvi.  203,  1829,  that  the  alum  of  the  island  of  Milo  is  a  Boda  alum 
related  (o  Thomson's ;  but  in  vdL  isiL  387,  ib.,  he  admita  a  doubt,  on  the  ground  of  Hartwall'B 
analTSis  of  a  Milo  alum,  which  malces  it  AhnMgen  (q.  v.).  Shepard'a  name  soUätaiite  (whioh  he 
has  BincB  rejected)  was  based  upon  ila  occurring  in  solfataraa,  and  cot  in  the  Ifaplea  solfatara,  to 
which  no  allusion  is  made  in  his  edition  of  1S3S ;  and  under  iC  he  gave  Ihiee  anaijses  of  aluno- 
gen,  with  ihe  oue  of  sodoralmn  hy  Thomson,    The  Mendoza  mineral  is  not  from  a  solfatara. 

678,  PICKERIKaiTE.    Sayes,  Am.  J.  Bd.,  sivi,  360,  1844.    Magnesia  Alum  ib.    Magneai- 
alaun,  TallcBrde-Alaun,  Germ. 

Monoclinic  ?     In  fine  acicular  crjstals ;   long  fibrons  masses ;   and  in 


II.=1.     Lnstre  silky.     Color  -white,  yello-wisli.     JBecomes  pulvenilent 
and  white  on  exposnre.     Taste  bitter — astringeut. 


s     Äl  i-BiSanSig  Ca   Ä    a 

!.  Iquiquo  36-32  12-13     0-43     4-69  013    46-45,  H  Gl  0  60=99-74  Hajea. 

2.  Newpore,H".a  36-33  10-64    0-58    4-79   023  46-00,  Co  0-06,  Si  0  14,  alate  0-12=99-57  H. 

In  two  othor  trials  How  found  for  §  36-38,  S6-B9,  and  for  S  46-16,  46-07. 

Pyr.,  eto. — In  the  matrasa  jielda  -wator,  and  acta  like  othor  alums.    Tastea  like  ordinary  alum. 

Oba. — From  near  Iqtiique,  in  Peru ;  also  ft-om  N.  Sootia,  in  Newpot%  on  the  banfc  of  the 
Meandcr,  as  an  efflorescenoe  on  the  alato  or  ahale  (Silurian)  of  a  sheltered  cli^  where  It  resulta 
Irom  the  aetioa  on  the  shale  of  decomposing  pyrite — and  probably  a  kind  containiiig  tracea  of 
cohalt  and  aiekel.  How  obserres  that  the  fibrea  in  Ihia  mineral  are  oblique  in  ciystaUiaatioD,  and 
that  it  containa  only  23  S;  and  that  it  ia  therefore  not  atme  alum. 

679.  AFJOHNITE.     Manganese  Alum  Asjolm,  PhU.  Mag.,  xii.   103,  1838.     Manganalaun. 
Apjohnit  Glacker,  Syn.,  293,  lS4t. 

In  fibrons  or  asbestiform  masses,  white,  and  witli  a  silky  lustre. 


Analyaia  :  Apjobn  (Phil.  Mag.,  1.  o.) ; 

§32-19        Sl  10-65        Sn  7-33  (=l(ln  6-60)        fl  48-15        Mgg  l-0S=I0O. 
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OXTGEN  C0MP0TJHD8. 

IS  witli  fluxea  a  reaction  for  manganeso. 


680.  BOBJEMANITE.    Macganeae  Alum  pt-,  Mangano-magnesian  Alum.   Bo^emaoite  Borna. 

Honoclinic !  Iq  silky  aeicular  or  capillary  crystallizations ;  and  as 
cniBta  aod  efflorescencea.  Taste  like  that  of  ordinary  alum,  but  lesa 
stroiig. 

Comp^MB,MB)S+SlS'  +  32S(How)=if  An  ;  Stg=l  :  2,  Sulphurio  add  K6'82,  alumina 
I1'83,  protosyd  of  inanganes«  a'TS,  msguesia  3-06,  water  45-56  =  100.  Analjses  ;  1,  Stromejer 
(Bogg;  xui.  131);  2,  J.  L,  Smith  (Am.  J.  Sei.,  II.  irü!.  379);  S,  E.  Schweizer  (Keimg.  üebers-, 
18B9,  12): 

8  Sl      fs      itn      lig    Öa,      E        S 

!.  Bo^eman  R.,  Afr.  86-71     Il'Sa  a'lJ     3'69 45  74,  KCl  0-20=100  S. 

S.  Utah  35-85     10'40    016     3-12     5'94 0  20  4e-00~100-66  Smilli. 

3.  MaderanTalL  35-96     10-56    1'06     3-61      8-74    0-27    0*58  44-20,  Ou  0'22,maol.  1-12  =  100. 

In  tto  last  there  was  some  ammonia  tritli  tlie  wa,tBr. 

Pyr.,  eto. — As  under  apjohnite. 

Obs. — It  Covers  the  floor  of  a  cave  iiear  Bosjeman  rirer  in  Southern  Afriea,  to  a  depth  of  sii 
inches ;  the  roof  is  a  reddiah  quartzoae  eonglomerate,  eontaming  magneaia  and  pyrites ;  it  resta 
oa  a  bed  of  epaotnite,  1^  inches  thick ;  a]ao  found  in  Maderaa  Talley  in  Cantoß  üri,  Switzerland 
(callod  keramohaUte  by  Schweizer) ;  and  at  Alum  Point  near  Salt  Luke,  in  Utah.  This  Utah 
mineral  was  made  a  laanganesiaa  alum  by  Dr.  Gale  (Am.  J.  Sei.,  II.  iv.  434,  1853). 

631,  HAIiOTKIOHITS.  Federalaun  von  Freyenwalde  (vrfth  anal  showing  it  to  bo  an  irou 
Blum)  Kiapr.,  Beitr.,  iti.  103,  1802.  Bisenaulana  Gsrm.  Irou  Alum.  Halotrichit  Glocker, 
Qrundr-,  691,  1839.  Hversalt  Fordihammer,  Jahreab,,  laiii.  263,  1843.  Halotriohine  Scacchi, 
Mem.  Geol.  Camp.  Nap.,  81,  1849, 

Silky  fibroua.  Yellowish-white,  Taste  inby-aatringent.  Becomes  dull 
and  pulvernlent  on  exposure. 

Comp Fe8+SrS'+23S=Sulphuric  acid  35-0,  alumina  11-6,  protoiydof  irou  81,  wator 

44-5  =  100. 

In  the  Sversail  of  Forchhammer  (1.  o.)  a  amsll  part  of  the  alumina  ia  replaced  by  sesquioxyd 
of  iron,  and  of  the  protoiyd  of  iton  by  magneaia.  Scaoehi'a  Salo^ichme  (1.  c.)  may  belong  here ; 
he  writes  for  the  formula  S'eS+fSlB'  +  lsS.  If  part  of  the  Iren  is  aesquloiyd  it  is  like  the 
hversalt. 

Analyses:  1,  Berthier  (Ann.  d.  Mines,  v.  257);  2,  EamnieUberg  (Pogg.,  xliii.  399);  3,  B.  SiHi- 
man,  Jr.  (thia  Min.,  226,  1850);  4,  Arppe  (An.  Pinske  Min.,  18ö7);  5,  Phillips  (Ann.  Ch.  Phya., 
jiiii322);  6,  Eorchhammer{l.  c);  7,  Soacchi  {1.  c.) : 

5     *i      te    Hg    a 


1. 7 

34'4 

6-8 

12-0 

0-8 

44-0=100  Berth. 

2.  Mörafeld 

36-03 

10-91 

9-37 

0-33 

43-03,  fi:o-48=100  Ramm. 

3.  Oroomiab 

33'Sl 

1062 

9-15 

41-61,  §i  3-34,  Pe  I-05=99-B8  S. 

4.  Pinland 

34-71 

lS-33 

6-23 

44-20=98-47  Arppe. 

6.  Hnrlet 

30-9 

62 

20-7 

43-2-100  Phillips. 

35-18 

11-33 

4-5T 

2-19 

7.  HaUrichme 

34-12 

9-7Ö 

10-20 

40-93=100  SoacchL 

KlapEOth  obtained  for  the  "Feather  alum"  of  Freyenwalde,  Sulphurio  acid  and  water  77, 
alumina  16-25,  protoiyd  of  iron  7-SO,  potaah  0-35=100. 

Pyr.,  eto, — Puaes  in  its  ovra  oryatallizfltion-wawr,  cracks  opan,  and  if  atrongly  heated  givea 
off  sulphurous  arad,  leaving  a  brovra  reaidue ;  with  Üie  fluses  reaots  for  iron,  and  with  aoda  on 
charci»!  gives  an  hepatio  masB. 

Obs — ^ccura  at  Bodenmaia  and  at  Mörafeld  in  Bhenish  Bavam.  Also  at  Oroomiali,  Peraia, 
where  the  inhabitaots  use  it  for  raaking  ink  of  a  fine  quality ;  at  Hurlet  and  Oampaie  near  Glaa- 
gow ;  at  Bjorkbackagard  in  Fintand  (anal.  4).  Probably  at  Bi^Tille,  Richmond  Co.,  N.  Y.  (Beck), 
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HTDEOUS   SCLPHATEH.  655 

ThB  Seersalt  of  lon^liammer  is  an  allied  alum  from  Iceknii  S<üoM3i%ne  ia  a  silky  alum  frora 
th©  Bolfatara  aeac  Napies, 

The  nanie  Haloirichäe  is  frora  äXs,  sali,  and  Sfll.  Mir. 

Berg-MUsr  {Sewrre  de  MorUagas)  ia  an  impare  alum  or  eopperas  effloresoeaoe,  of  a  butter-lüe 
conaisteoee,  ooaiug  from  some  alum  sJates.  Ä  yellowish  kind  from  Wetaelstein,  near  Saalfeld, 
affocded  E.  Brandes  (Schw.  J.,  ixxis.  1!J)  8  84-83,  SlT-OO.Je  9'9I,  J^  0-80,  Sa  0-72,  amraonia 
r75,  fi  43-50— 99'00.  Aaotlier,  fcom  the  original  looality  at  IrtiBcli  in  the  Altai,  gava  KlaproÜi 
(Beitr.,  vi.  844)  S  3i-0,  äl  26,  Fe  6-0,  Mn  0-36,  %6-25,  Öa4-5,  IJa  0-36,  ä:49-25. 

6C2.  RCBMERITB.    Rtemerit  Grailidi,  Ber.  Äi.  Wien,  iivüL  212,  1858. 

Monoclinic.  Cz^78°  59',  JA  J,  froEt,=101''  24',  O  A  7=98°  30'  and  81° 
30',  Ohi-i=10V  V,  0  hi-l^^Q",  /Ai-J.=129°  18',  Grailieli.  Cleav- 
age:  clinodiagonal  perfect.  Coaree  granulär,  the  graias  partly  crystal- 
lized. 

H.=3-75.  G-.=2'15— 2'18;  iiieanofresulte2'174.  Lustre  between greasy 
and  vitreous.  Coior  rust-brown  to  yellow.  Translucent.  Taste  saline, 
astringent,  Titriolic. 


(§)41'64     20-63     6-2S 


633.  OOPIAPITE.  Mn«  Büisc.  Miay  (fr.  Cypnia,  eto.)  Plin.,  xsxiv.  31.  Misy,  Germ.  Gelb 
Atrameat  (fr.  Harz,  etc.),  A^ic,  Hat  FosB.,  213,  4B1,  Interpr.,  486,  1S46.  Misj-,  Oul  Atrament 
Stoc,  Lapis  atramentorius  flavuH,  WaR,  Min.,  159,  Vlil.  Misy  (fr.  Hara)  Haiism.,  Handb., 
1061, 1813, 1203, 1841.  Gelboiaenerz  SreiiÄ.,  Char.,  97,  238, 1823,  228, 1832.  Teltow  Copperas. 
Copiapite  (fr.  Copispo),  Basisches  Schwefelsaures  Eisenosyd,  H.  Rose,  Pogg,,  isviL  309,  314, 
1833.    Sauthosiderit  pt.  Glotzer,  Syn.,  65,  1847. 

Hexagonal  ?  Loose  aggi'egation  of  crystalline  scales,  or  granulär  massive, 
the  Bcales  rhombie  or  nexagonal  tables.  Cleavage :  basal,  pertect.  In- 
crusting. 

H.=l"5.  G,=2'14,  Borcher.  Lnstre  pearly,  Color  sulphur-yellow, 
eitron-yellow.     Translucent. 

Comp.— Pe' §"+1811,  Böse;  S'e''S'+12fl,  RBmm.=Sulp!iuric  acid  42-7,  sesquiosyd  of  iron 
34-2,  water  23-1=100,  Analyse»:  1,  H.  Kose  (Pogg-,  ixtü.  309);  lA,  sanie,  eseludiaf;  18-45 
epsomite,  0-19  gj]Buni,  and  the  sili(^  as  impuritiea  (Ramm,  Min.  Ch.,  275);  3-4,  Boi'Cher,  and 
Ahrend  A  Ullrich  (B.  K  Ztg.,  1864);  6,  6,IJst(Ann.  Oli.  Pharm,,  Ixziv.  339): 

S  Pe  51  Jag  Ca  fl 

1.  Gopiapo                    39-60  26-11  1-95  2-64  0-06  29-67,  Si  1-37-101-40  Soae. 
lA,      "                             41-69  33-59          24'82  Eose. 

2.  Goslar,  cr^s!.            38-00  24-24  2n  5-80  80-06=9B'10  Borcher. 

3.  "  "  39-44         28-00     "  200  30-64==10O-O8  A.  &  U. 

4.  "        e(w%  SB-07         2G-03     "  2-30  Me1-30  30-50=98-23  A.  &  ü. 

B.         "        aryst.  42-93         30-OJ     "  2-49         2'81     So-33         21'39=100  ÜSt. 

6.        "         "  43-31        30-37         md.  List. 
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656  OXTGEN  COMPOUNDS. 

Pyr.,  etc. — Tielda  water,  and  a 
magaetic,  and  with  soda  affords  t 
iroG.    In  water  insoluble. 

Obs. — Common  as  a  reault  of  the  decomposition  of  pyrite  at  tte  Eammeläboi^  mino,  near 
Goalar  in  the  Hara,  and  elsewbere. 

This  spedeB  ia  the  yellow  copperas  long  calletl  misy,  and  it  might  well  bear  now  the  norae 
Misylite.  The  deacription  of  Dioacoridos  ia  miBatisfaetory.  But  that  of  Pliny,  not  OTor  26  yeara 
later,  ia  good,  and  is  aa  litely  to  represent  tha  true  (ihd  of  tte  Greeks;  and  that  of  Agricola 
is  Biceäent,  and  was  taken  frora  Goslar  sj 


684.  RAIMONDmi.    ßaimoudit  Breilk,  B.  H.  Zt^.,  sxv.  149,  1S66. 

Hexagonal.  In  tliin  eix-sided  tables  with  removed  basal  edgea,  seale-like, 
Cleavage :  basal,  perfect. 

H.=3— 3-25,  G.=3-190— 3-222.  Lustre  pearly.  Oolor  between  honey- 
and  oclire-yeilow.     Streak  ochre-yellow.     Opaque. 

Ooiiip.—0.  ratio  K,  S,  fi=6  :  9  :  7 ;  S^e'S'  +  l  S=Sulphurio  acid  86'0,  sesquiosyd  of  irou 
46-6,  water  1S'4=]06. 
Analjsis:  1,  RuIiq  (1.  c): 

8  Pe  Ti 

1.  Ehrenfriedersdorf         36-08       46-52       n-40=100. 


B84A-  PiSTBETTE  Norman  (Bergemann,  Terh.  nat.  Ter.  Bonn,  1866,  11),  may  be  of  the  abore 
apedes,  if  part  of  the  iron  ia  preaent  aa  limonite.  Aecording  to  Bergemann,  it  oomirs  amorphoua 
or  reniform,  of  a  yellow  oolor,  at  Pailliäres,  near  Alais,  Dopt,  of  Gard,  with  eerusaite,  limonite, 
caldte,  gypaum,  flbioferritö ;  B.B.  infuaible ;  in  muriatio  acid  easily  soluble.    The  analyaes  gavo 


685.  FIBROFBRBITE.  Ä  Jitom,  Po^.,  xxviu  309,  1833.  Fibroferrite  PKtfearo,  Phü.  Mag., 
III.  397,  1841.  Styptioit  Mmsm.,  Handb.,  iL  1202,  1847.  Copiapite  J.  L.  Smith,  Am,  J.  Sei., 
IL  xviiL  37B. 

Delieately  fibroua. 

H.=l"5— 3.  G.=:1'84,  Smith.  Lustre  silby,  pearly.  Color  pale  yellow, 
or  nearly  white,     Tranalucent. 

Oomp — ¥b'  §'+27  fl,  Ramm.— Sulphurio  acid  29'30,  sesq.  iron  35'IB,  water  35-66=100. 
Analjsea:  1,  H.  Kose  (l  c);  2,  3,  J.  L.  8miUi(l.  c);  4,  B.  ToMer  (Ann.  Oh,  Pharm.,  scvi.  383); 
6,  Prideaux(l.  c);  6,  P.  Field  (Q.  J.  Oh.  Soc,  riy.  156);  7,  Pisani  (C.  B.,  lis.  94): 

§  Pe  Jig         Öa  fl 

1        !'91  36'66,  §i  l'48-100-53  Eose. 

38-20,  insol.  0-B4-100-7B  Smith, 

-  imdel.  Smith, 

36-82-100  Tobler. 

38J  =  100Priaeaux. 

35-90=99'78  Pield. 

<r.  36-88=100  Piaam. 


Oopiapo,#. 

31-73 

28 

30-25 

81 

30-42 

31-49 

31 

28-9 

34 

Chüi. 

31-94 

Sl 

Pailliörea 

29-12 

33 
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HTDE0U8   STTLPHÄTEa. 

Pyr.,  eto. — Same  as  for  coplapite 
Oba — From  Copiapo,  Chili,  in  del 
lie  rainea  of  Pailli^rea,  in  Gard,  France. 

Tlie  name  alludos  to  the  fibroua  struoture.    Thore  ia  m  n 
deaui's  ßirofemie  of  1841  witli  the  mineral  aoalyzed  by  1 
1  named  atyptieite  in  1847. 


686.  APATULITE.    Meillet,  Ann.  d.  M-,  lY.  ÜL  808,  m 

In  Binall  friiible   nodulßs  or  balls,      Color  clear  yelloi 
copiapite. 

Oomp.— Pe= 


657 

d  with  eoquimbile ;  also  &om 


AnaljBia  by  Meillet  (1.  o.) ; 
8  42-90  Se  53-30 

Occurs  at  Meudon  and  Äuteuil,  disaeminated  in  an  argl 


>^ioo-ie. 

a  bod  oonneoted  with  the  plaatie  clay. 
307,1815.    Esd  Iron  Vitriol.    Per 


687.  BOTRTOaEN.  Rother  Eiaea-Vltriol  Berz.,  Mb.,- 
sulfal^  rouge  Fr.  Botryogen  Haid.,  Pogg.,  lü.  491,  1828. 
Botryt  Gkick.,  Syn.,  300,  1841, 

Monoclinic.     ^=62°  36',  /a  1=112°  56',  0  A  14=152°  1^' ;  a:h:c: 
0"9188  : 1 :  1*5334.    Observed  planes  as  in  the  figiire, 
with  also  1-i  (on  acute  solid  aiiffle  of  base),  1  (on  acute  s*2 

edge  of  base),  and  i-l.  O  A  .fcHS"  37',  O  A  1-i^ 
125°  31',  0  A  1=131°  4',  JA  ■ir-i=160°  54',  i-i  A  i-i 
=98°  16',  I-l  A  f  1=141°,  0  A  1-^=160"  30' ;  /  aiid 
4-ä  vertically  etriated.  Oleavage  parallel  to  /.  Crys- 
talB  iisually  small.  Often  in  renifonn  and  botryoidal 
sliapee,  eonaistiag  of  globulea  with  &  crystalline  sur- 
face, 

H.=2— 2-5.  G.=2-039.  Lustre  vitreous.  Oolor 
deep  hyacinth-red  ;  massive  vaiieties  sometimes  ochre- 
yellow ;  etreak  ochre-yellow,  a  little  shining.  Trans- 
lucent.     Taste  sligbtly  astringent. 

Comp.— ?  Fe' S' +  3  Pe  g'+ 36  H,  Berz., =(i  i-eVä  S'e)  §"+ 9  B^Sulphate  of  pro 
Ifl-O,  id.  of  aeaquioiyd  48-3,  water  82-7  =  100.    Analysear  Gatm  &  Berzelius  (1.  o.): 


1.  36-53         aO-ÖO         5-69 

2.  3J-87         24-17         8-95 

3.  25-45         6-92 

2- 
0- 

3090 

ftom  which  be  deducea,  without  having  determined  direeHy 

he  protoxyd  of 

*e§     SeSeg      Äg3 

Oaä 

fi  andloss. 

1.     6-77         35-86         26-88 
a.    e-86        89-92        17-10 
3.           48-3                  20-3 

2-23 
6-71 

31-42= lOo! 
30-9=100. 

I  sulphates  of  magneaia  and  IL 


e  rejeoted  as  impurity,  but  wifi  how  mueh  propriety  ia 


TT^  etc. — B.B.  intumeaces  and  givea  off  water,  produiäng  a  reddish-yellow  earth.  On  char- 
aecomes  magnetio  |  with  soda  givea  a  hepatie  maas.  Eemaiua  unallered  if  kept  dry,  but  iui 
ist  atmoaphere  it  liecomes  eovered  with  a  dirty  yellowiah  powder.  Partly  soluble  in  boilii^ 
r,  leaving  an  oohreoua  reaidae. 

w.— Ooours  at  the  oopper  miue  of  Fahlutt,  in  Sweden,  ooating  gypanm  or  pyrlte. 
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OXTGEN  COMPOÜHDS, 


688.  .aXiUiamiTB.  Eolae  Tüoiierde  {fr.  Halle)  Wem.,  Ueb.  Cronstedt,  ITB,  1730.  Native 
Argill  Eirwaa,  Miu.,  i.  17B.  Aluminit  C.  C.Haherle,  Der  Mineralreich,  elc,  ISOT;  Äjrai,  Tab., 
48, 1808.  HallitB  Delamslh.,  Miu.,  iL  1SI3.  Webaterita  Levy,  in  Brooke,  3323.  Hydrosulptate 
d'alamiEe,  Websterite,  Beiid.,  Tr.,  449,  1824. 


Eeniform,  massive ;  impalpable. 
H.=l— 2.      G.=l-66.      Liistre  dull,  ' 
Practure  earthy.     Adheres  to  the  tongae ; 

Comp. — älS+9B=Atuminaa! 


Color  ■white.     Opaque. 
to  the  touch. 


1  495) ;  3,  4,  Stromejer  t 


1.  Halle  23-365 

2.  ■'  23-25 

3.  Morl,  near  Halle  23-G8 

4.  Newhayeu  23'37 

5.  LunelVieil  23'45 

6.  Auteuil  23 


45-34=100  Stromeyer. 
4G-16=:100  Sti-otaeyer. 

46-80=99'91  DuFreaor. 


Pjnr.,  eto, — In  the  olosed  tube  gJves  muci.  -water,  whioh,  at  a  high  tempcrature,  becomes  acid 
from  the  evoluüoQ  of  Bulphuroua  and  sulphuric  acids,  B.B.  infuaible.  With  cobalt  eolutiön  a 
flne  blue  color.    With  soda  on  oliarcoiil  a  hepatio  maas.     Soluble  iu  acida. 

Obs. — Ocoora  iu  eonnecljou  witli  beds  of  day  in  tlie  Tertiary  and  Poat-terUary  formationa. 

First  found  in  1730  in  the  Garden  of  the  Ptedagogium  at  Halle ;  aftotward  suspeeted  to  be  an 
artifloial  product,  ß-om  a  manufactory  near  by;  subsequently  foraid  elaewiece  in  Üie  pJaatlc  olay 
■of  the  region,  and  proTOd  to  be  native.  Siuce  diaeovered  by  Mr.  Webster  at  Newharen,  Sussei, 
iu  reniform  and  botryoidal  conoratione,  imbedded  in  femiginoos  olay,  which  reats  on  the  chalk 
aliata;  alao  undec  aimilar  eiroraustancoa  at  Bperaay,  in  Luuei  Vieil,  and  AiileuQ,  in  France. 

■SS9.  AZiUNTTE.  Alumon  de  Tolpha,  quod  primum  fossnm  est  in  Itaüa,  Fii  2di  Pontificis  tem- 
poribua  (Piocolomini,  1458-1464),  Gesaer,  Foaa,,  13,  1565.  Eomerak  Alunaten  Wall,,  Mla, 
163,  1747.  Alaunstein  (fr.  Tolfa)  Wem.,  Bei^in.  J.,  876,  1789.  Alumstone.  Aluminilite 
ßelameth.,  T.  T.,  ü.  IJ3,  1797.  Alun  da  Some  pt.  K,  Tr.,  1801.  Fierre  alumtneuse  de  la 
Tolfa  Fr.    Alunite  Send.,  449,  1824.    Alaun-Spath  Breith.,  Char.,  1838. 

Ehombobedral.    E  A  i?=:89°  10',  0  A  Ä=1M°  40',  Breith. ;  «=1-2523. 
ObBcrved  planes;  B,  O,  and; the  rhombohedrons 


,  and  -2,  Breith, 

0  A  2=109=  4' 
ÖA  1=119  57 
Oa  4=128  55 


■Oa.^=178M2' 
f  A|=82  26 
2  A  2=3^0  8 


Cleavage :    basal  nearly  perfect ;    Ji  indistinct. 
Also  masBive,  having  a  fibrons,  granulär,  or  Impalpable  texture. 

H.=S'5— 4.  G.= 2-5  8— 2-752.  Luetre  of  Ävitreons,  basal  plane  some- 
"what  pearly,  Color  white,  sometimcs  giwish  or  reddish.  Streak  white. 
Traiieparent — eubtranalucent,  Fracture  tfat  conehoidal,  iineven ;  of  maa- 
^eive  varieties  splintery ;  and  sometim^  eai-thy.     Brittle. 
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31       C« 

I    Tdfa,  cryst. 

36-60 

39-65     

1 

38-63 

36-83     O-lO 

3   Muzsai,  Hui^. 

ffl  39-54 

3M3     

4. 

36-93 

39-01     0-19 

lg.     39'42 

37-96      

1    Milo 

38-27 

87-01      

1    Mt  Dore 

39-1 

46-5        

9    btjiu 

35-3 

40-e      

Prom  analyais  3,  gi  28' 

88  ia  eicluded  as  impuri 

7,  SilflO,    IromS,  Si2t 

1-40,  Pe  1-' 

14.    So.  11,  1 

16-50,  Äl  1906,  Pe  113, 

K  3-97,  fi 

7-23,  Ca  0-66, 

HTDEOUS   BDLPHATE9.  659 

Comp^  Var, — (o)  Oryatallized.  (6)  fflbrous,  concrelioiiary.  [c)  Massive,  and  moderately  tea- 
der.  (d)  Hard,  mainly  from  diBseminated  Bilioa,  which  jmpaiity  BOmatimes  amounts  to  60  p.  o. 
{e)  CavernouB. 

0.  ratio  for  ß,  ß,  S,  S=l  :  9  :  12  :  6.  Pormula,._aa  uaually  written,  K  S  +  3SlS  +  6fl;  or, 
makiiig  ona-third  of  the  water  basic,  (fe,B)'§  +  3Sl8+4S=;8iilphurioa(^d38-53,slainioB  3T-13, 
potash.  11  o4  waWr  13-00=100.  Bat  Ä.  Mitsoherlich,  in  viewofthe  resultsof  ils  daoomposition 
ifter  heating  (J  pr.  Ch.,  lixiiii,  468),  it  affording  almo,  which  waier  will  remove,  and  hydrated 
alumina  bold^  that  the  formula  should  be  £§  +  SlS'+2äIfl',  making  it  a  Compound  of  anby- 
drous  alum  and  ^bbeile. 

Analyaes  1  Cordier  (Aon.  d.  M.,  v.  203);  S,  Mitacherlicli  (J.  pr.  Ciu,  lisxiü.  464);  3,  Bam- 
melabetg  (1  o.)  4,  Mitaoherlicli  (l  a,  and  Z8.  G.,  xiv,  364) ;  6,  Berthier  (L  c.) ;  6,  0.  Descotila 
(Aan  d  M.  i  319);  7,  Saurage  (ib.,  IV.x.86);  8,  Cordier  (ib.,  iv.  206) ;  9,  Fiidau  (Ann.  Cli. 
Phirm  ,  Ixivi  106)  : 

Sa        £  Ö 

-  10-03  [I4-83]-10O  Cordier. 
1-84  8-99    12-68,  Ißa  0-29=99-96  Mitach. 

1067     12-66  =  100  Ramm. 

10-67  [12-71],  Sa  0-19  MitSüh. 

10-66    11-97  =  100  Berthier. 

lÄ-8       10-6=100  Deacotila. 

-  11-60    13-09=:  100  Sauvage. 

8-6        6-9=100  Cordier. 

-  e-E      15-4^100  Frldau. 

ipurity;  fiora  6,  Si  26-5,  Pe  4*0,  are  exchided;  from 

-  ■   by  I^dau,  as  publislied  in  füll,  is  Si  50-71,  S 

3,  lilg  0-41,  %  Si  0-31,  MgS  0-09,  Mg  a  003  = 

Por  analysia  oCimpuro  A.  from  Pie  de  Sanoy,  by  J,  Gantier-Laoroee,  see  0.  R.,  Itü.  S62. 

Pyr,,  etc.— B.B.  dacrepitatea,  and  is  infusible.  Tn  tbe  eloaod  tube  yielda  water,  somotimea 
also  Bulpiiate  of  ammonia,  and  at  a  higher  temperaturo  anlphurous  and  aulphuric  aeida.  Heated 
with  coMt  aolutioQ  affords  a  fine  blue  oolor.  With  soda  and  eharcoai  infusible,  but  yields  a 
Lepatio  masa.     Soluble  in  sulphuric  aoid. 

Obs. — Jorms  seams  in  tcadiytio  and  alüed  rocks,  where  it  has  been  formed  as  a  result  of  the 
alteration  of  the  rodi  by  means  of  sulphuroua  vapora. 

Met  -with  at  Tolfa,  near  Civita  Vecohia,  in  the  ae^hborhood  of  Rorae,  Jn  erystals ;  at  Montioni 
in  TitBcany;  at  Muzsai  acd  Bereghsz^z  in  Hungary;  on  Milo,  Ai^ntiera,  and  Neviu,  Grecian 
Aroliipelago ;  and  at  Mt.  Bore,  I^aneo. 

The  compact  varieties  from  Hiingary  are  ao  hard  aa  to  admit  of  being  need  for  millstones. 
Alum  ia  obtained  from  it  by  repeatedly  coasting  and  liiiviating,  and  fiaally  oiystolliziag  by  evap- 

Thia  Bpeeies  was  ßrat  obaerved  at  Tolfa,  near  Eome,  in  the  15th  Century,  by  J.  de  Castro,  a 
Genoeae,  who  had  been  engaged  in  the  manufecture  of  Blum,  from  an  aium-atone  or  "  Eoek- 
alum  "  folind  near  Bdeaaa  in  Syrla.  It  was  named  AlummUite  by  Delametherie  in  1797,  a  long 
name  well  changed  to  Ahntäe  by  Beudant  in  1824. 

690.  LÖWIOITB.    Alaunstein  Rämer,  za  G.,  viü  246,  185Ü.    LÖwi^t  A.  MilscIi^Hich,  J.  pr. 
Gh.,  lisxiü.  474,  1E61. 

In  roonded  masses,  similar  to  compact  alunitc, 

H.=3~4.  G-.=3'58.'  Lustre  feeble.  Color  pale  sfcraw-yellow.  Slightly 
subtranslucent.     Fractnre  perfectly  coiichoidal. 

Comp.— 0.  ratio  1  ;  9  :  12  :  9=fi:  9  +  3  Sl  S-h9  S=Sulphuric  aoid  36-2,  alumioa  34-3,  potaah 
10-7,  water  18-3=100;  or  alunite  with  9  S  in  place  of  6  11.  Aualyaesr  1,  Löwig  (ZS.  S-,  Wü. 
247);  3,  3,  A.  Milaeherliohll.  a);  4,  Sammelaberg  (Min.  Ch.,  289) :  5,  Berthier  (Ann,  d.  M.,  IV, 
ii.  469): 

S        Sl       Se      Sg     Ca     Sa       ß:  fi 

1,  Silesia    84-84    3337      10-10     [18-32],  oi^.,  §L  3-37  =  100  Läwig. 

2.  "         34-81    34-96    0-68    0-66     0-28    0*39      9-30    [llSä],  Sa  0-44,  org.,  äi  0-73=100  M 
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B.  Tolfe  37-86        36-01  9-63        16-50=100'  Mitsoherlieh. 

4.      "    cryst  36-94         34-02  10-38         16'12,  §i  V94=100  ~ 

ö.      "      "      87-67         84-69         I0'58        11'06=ll)0  Berthiar. 

"  0-m  organlo  snbatonoe,  8'äl  sUlcn,  and  33'6B  c&tlhy  matters  lemored. 

Fyt^  etc. — B.B.  cearly  Uke  alucite.  The  water  is  eapeUed  at  a  lowet  tempecature  thao  in 
alanitfl;  and  the  eompomid  resulting  after  heating,  icstead  of  containing  a  niixture  affording 
alum  and  insoluble  hydrated  alumina,  afibrds  to  water  aulpliate  of  potash  and  subsulpliate  of 
alumina.  Mitadierlich  henoe  writes  for  it  the  Bl)ove  formula,  inatead  of  one  like  hia  for  aluaite. 
ParäaEy  soluble  in  muriatic  acid,  whUe  aluQite  is  not  at  all  so. 

Obs. — i'ound  in  a  coal  bed  at  Tabrae  in  Upper  Silesia,  in  coropact  Inmps,  having  the  lustre, 
color,  and  toitufe  of  the  Solenhofen  Ethographie  atone,  but  blaokisk  exteraally  ftom  a  coal j  crust ; 
also  -mih  alnnite  at  ToLTa. 

AecordiDg  to  Hammelsbei^'a  analjsis,  part  at  least  of  the  crystalliaed  alunite  has  the  composi- 
tion  of  löwigite. 

6S1.  JAROSITE.  Gelbeiaenerz  Ramm.,  Pogg.,  xliü.  133,  1838.  Miay  ffaid.,  Handb.,  513, 
1845.  Vitriolgelb,  Gelbeisenerz,  Sausra.,  Handb.,  1205,  1847  [not  Gelbeiaeneiz  fr.  Harz  Breitk., 
Char.,  18S2].  Jarosit  BreUh.,  B.  H.  Ztg.,  1852.  Moronolite  Shfp.,  Suppl,  Appsnd.  Min.,  p.  W. 
1857. 

Rhombohedral.  i?  A  Ä=88°  58' ;  Ö  A  Ä=m°  32';  ffl=l-2584.  Oleav- 
age :  basal.  Also  fibrous,  and  granulär  massive.  Also  in  nodules,  or  as 
an  incniatation  with  a  tuberöse  or  coralloidal  surfaee. 

H.=2-5-3-5._  G.ofcrystallized  3-24— 3-26;  of  nodular  2-6-2-9.  Lus- 
tre  a  little  sbining  to  dull.  Color  ochre-yellow ;  streak  yellow,  shining. 
Opaque, 

Var.,  Oomp. — (!)  Cryslaliised;  Jä/osite,  wMoh  occurs  also  fibrous  and  granalar;  0i=3-256,  &. 
-     '      3-244,  &.  Maryland,  Breith.    (2)  Concreliaiiary,  the  ordinary  form  of  the  Norway  and 
Brei,  and  the  mcTOüoJife  of  Orange  Co.,  N.  T.;  G.=2-flS  (moronolite) — 2'79. 

u.  ratio  tor  Ö,  B,  S,  ä=l :  13:  15  ;  9,  Kamm.;  (fe,  fe)  S+4  Pe  B  +  Sfl,Eamm.  Forjarosite, 
Ferber  deduces  1 :  15  :  18  ;  10,  differing  maitdy  in  a  little  lesa  of  alkali.  Biohter'B  andyais  of  it 
was  imperfect.  It  is  isomorphous  wiüi  alunito,  which  wonld  suggeat  the  ratio  1  :  9  ;  12  :  6, 
wliich  also  differs  tnainly  in  ihe  proporijon  of  protosyd.  Analysea;  1,  Kammelsbera;  (La);  2, 
öcheerer  {Po^.,  ilr.  188);  3,  J".  IL  I'erber  (B.  tl.  Ztg.,  ssüL  10);  4,  I^ler  (Am,  J.  SoL,  IL  ili. 
:il3): 

8         Fe       Sa       Ä         S 

1.  Kolosorufc,  GWteV.        32-11    46-13     —    7-83     13-56,  Oa  0-64— 100-93  Eamtoelsberg. 

2.  Modum,  "  32-45     49-63     5-20      — -     13-11  =  100-39  Soheerer. 

3.  Spain,J(wWte  81-76    49-34    0-80    5-90    11-85,  Äl  125=100-38  Ferber. 

4."  Monroe,  N,  Y.,  3foron.  34-17    46-89         8-81  13-18,  Äi  0-83,  Ca  1-10=99-98  Tyler. 

"  EoBnlt  after  Bubtrocline  1-53  "  iiygr.  water  "  ana  11-17  lasol. 

Pyr.,  etc. — Nearly  as  for  ooquimbite. 

Obs. — The  original  of  Üiia  apedea  y/dfi  from  Lasohitz,  between  Kolos  ruL  ind  Bil  n  Boheran 
in  lirown  coal ;  and  later  from  Modum,  Norway,  in  alma  alate. 

ThB  jaroaite  waa  from  Barranco  Jaroao,  in  the  Sierra  Almagrera,  S[,  im  on  limomte  alao  accord 
iiig  to  Breithaupt  (B.  H,  Ztg.,  sxr.  149),  ftom  Maryland,  of  granulär  form  wjth  quurta  and  a 
magneüte  altered  to  hematite ;  Mesico ;  Saxony,  Thekla  mine,  near  Hauptuianngrun  in  Voigt 
land,  in  amali  cryatala  ou  turgite  (hydrohematite)  and  limomte ;  Erzgebirge  near  Schwarzenberg 
at  the  Friach  Glück  mioe.     It  is  isomorphoua  with  beudantits. 

Moronolite  is  from  Monroe,  N.  T.,  where  it  oocurs  on  gneiss.  It  eontama  leaa  alkah  th-m  ia 
reqiiired  for  the  formula.  Named  moronolile  from  (loipur,  mulberry  alludmg  to  a  reitmblance  to 
the  midberry  calculua. 

Erusibite  8hepard  (Hep.  Mt.  Piagali  Copper  Mine,  N.  Hayen,  1859  Am  J  Scl  IT  xivm  129 
1859)  ia  ft  "ruaty  inaoluble  ferric  sulphate"'  of  undetermined  nature  His  cnj^um  we  (ib)  is 
announoed  as  a  "hydroua  ouprous  and  ferrio  aulphate,"  from  the  aame  place  Hia  ieüeanJflrria 
"  n  tbe  eopperaaine.    These  are  namea  without  desoripiiona 
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6S2.  OAEFHOSIDERITE.    Karpliosiclerit  BreüJi.,  Sahw.  J.,  L  314,  IUI. 

In  renifomi  masses,  aiid  incrastations. 

H.=4-4-5.     G.=2-49-2-5,  Breith. ;    2-728,  Pisani.     Lustre  ree 
Color  pale  and  deep  straw-yellow,    Streak  yellowish.    Feel  gi'easy. 

Comp.— 0.  ratio  forS,  S,  S=l  :  1-28  :  l'OS;  if  a  fuurth  of  the  water  ia  l»aifl(jS'< 
S  +  aS=SulphurioaoidSl-4,  sesquioijd  of  icon  BO-a,  water  18'4— 100. 
It.,  Iviii.  '242,  S.  pr.  Oli.,  xcii.  3'!6J ;  '1,  same,  after  removing  impurilies : 


3.  31 '83         49-88  18-30  =100 

-  ..  '"'y  Herkort  (L  c),  after blowjHpe  (jdala,  to  te  a  hydroua  phoaphate,  but  shown  by 
Fisaci's  analysis  of  an  original  specitnen  to  be  a  aulphate. 

Pyr^  etc — B.B.  nearly  üke  oopiapite.    lusoluble  in  water 

Obs. — Occurs  in  fisaures  in  mica  alate,  and  waa  ärat  diatingulahed  by  Sreitliaupt  among  soma 
apeeimena  which  he  says  were  from  Lebrador.  Piaani's  spaeimpus  were  (Vom  tbe  Kölburg  eol- 
leetion.  in  Paria,  and  were  labelled  Greeoland,  most  probab^  the  tme  loeabty 

l'Le  name  alludoa  to  the  eolor,  aod  ia  from  *ö(,^it,  at-raw,  iriiinna,  iron. 


693.  FABALUMINITX].    Paraluminit  Steinberg,  J.  pr.  Cli.,  snii.  4 
Massive,  and  Hke  aluiiiinite.     White  to  pale  yellow. 

Comp.— äl' S+15  fi=SnIplOTric  sdd  14'4,  alumina  aj-O,  water  48-6=100. 
Analjses :  1-6,  Schmid,  Martena,  Marohand,  Woiff,  Backa  (J.  pr.  Ch.,  iisiL 
(ZS.  Dat.  Ver.  HaJle,  xiü.  265) ;  8,  Bertliier  (Mem.,  1839,  288) : 


49-03=99'74Sohniid. 
60-00=100  Martens. 
4'F-2=100-3Maroliand. 
41-0'J,  ÖaÖl'6S=100Wol 
49-18,  OaÖ  1-O0=100-Il  E 
4e-80=BB-15  Marchand. 
4tl-89=9S-B9  Dieck. 
43-63  =  100  BerÜiier. 


Another  analysis  of  the  mineral  from  Presslera  mountain,  near  Halle,  afforded  Gflist  (ZS.  Hat. 
Ter.  Halle,  xiü.  268)  8  22-18,  Sl  39-86,  S  34 '91  by  loaa,  Si  1-92,  ffe  0-40,  Oa  0'50,  Sig  0-03.  For 
a  aimiiar  mineral  ft-om  Bemon,  near  Epernay,  France,  Lassaigne  obtained  (Ann,  Ch.  Phya.,  siis. 
98)320-06,  Sl  39-10,  0  39-94,  gypamn  0'30=I0O. 

Pyr.,  etc. — Wearly  aa  for  almainitB. 

Oba. — Similar  in  ita  modea  of  oocurrenoe  to  aluminite.  Sonnd  in  Presslers  mountain  (anal.  7) 
and  eläewliere,  near  Halle,  and  Huelgoet  in  Brittaay. 


!.    Piaaophan  Breiih.,  Char.,  101,  1 

Amorphous,  or  stalaetitic,  some-wliat  pitch-Üte  in  api 

H.=1'5.     G-.=1'93— 1'98.      Lustre  vitreous.      Color  piatachio-,  aapar- 

agus-,  or  olive-grcen.     Transparent.     Very  fragile.     Fracture  eonehoidal. 
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Comp. — Eramaoü  (Sdliw.  J.,  Isii.  104)  obtained : 

ö  Äl  Pe  fl 

1.  Greea  12-tO       35'15         Ö'74       41-69,  gaague  and  loaa  0-72  =  100. 

2.  "  12'W      35-30        9-80      41-';0  "  0-71  =  100. 

3.  BöO!«  1100         6-80       40-0Ö       40-13  "  1-11=100. 

Probablynot  a  simple  minoral.  Perhaps  Nos.  1  and  2,  K'S+lsS,  and  No.  3|E"S  +  15fi. 
Thereiation  in  the ibrmer  is  more  eiaetly  B'^'+SOÄ. 

Fyr.,  etc. — Eor  bhe  moat  part  insoluMe  in  water.  BasiJj  Bolnble  in  muriatic  aoid.  B.E 
becomes  black.    In  a  glasa  tnbe  gires  a)kaline  wat^. 

Obs. — Ocours  et  Garnadorf,  near  Saalfeld,  and  at  Eeiebenbach,  Saxony,  on  alum  alate. 

Named  from  maaa,  pitch,  and  ^uiif,  apptarawe. 

69G.  FELSOBANTITB.    Felsöbany t  ffoiii,  Ber.  Äk.  Wien,  1B52,  jü.  133,  1854. 

Orthorhombic.  Jfaseive,  and  in  eoncretions,  grouped  or  Single,  consist- 
ing  of  Bcales,  which  are  hexagonal,  and  have  two  angles  of  112°.  Cleavage 
perfeet.     Optically  biaxial. 

H,=l-5.  G.=2'33.  Luetre  of  cleavage-face  pearlj.  Color  snow-wbite, 
eurface  often  yellowish,     Tranalucent  to  subtransparent. 

Comp.— Sl'§  + 10  S=SulpburiGacid  11-2,  alumina 44-1,  water  38-7=100.  Analysis:  v.  Hauer 
^r.Ak.  Wien,  aii.  188): 

(ä^)S  16-47        äl  45-53        fl  37-27=99-37  Hauer. 

Pyr^  eto. — Fearly  as  for  aluminlte. 

Obs. — From  Kapnik  near  Felsöbanja  in  Hungaiy,  the  concretiona  sometimea  grouped  on 
bariCe. 

696.  GLOCKBRITE.  Titriolooker  Bm^,  Afh.,  v.  157,  1816.  Fer  aoua-aulfatä  terreui  Serz., 
N.  Min.  Syst.,  1819.  Vitriol  Oehre.  Pittiaiki  Beud,  Tr.,  447,  1824,  Glockerit  Mwm.,  Min., 
264,  1865. 

Massive,  eparry  or  earthy.     Stalaeütic. 

Luetre  r^moos  or  earthy.  Color  brown  to  oehre-yellow,  also  brownisb- 
black  to  pitch-black;  dull  green.  Streak  ochre-yellow  to  brown.  Opaque 
to  subtranslucent.     ^Fractnre  shining  to  eartby. 

water  21-7  =  100. 

The  same  for  a  stalaetilic  variety  from  Obei^und,  near  Zuckmantel,  the  stolaetitea  of  which 
are  sometimea  2  feet  long,  brown  to  pitch-black,  yellowish-brown,  and  dark  green  in  color,  with 
yellowish-brown  to  ochre-yellow  atreak,  ahining  lustre  to  eartby,  and  inaolnble  in  water.  It  ia 
the  Olockerile  of  Naumann,  who  intea  Hochatetter'a  aualyaia,  §  15-19,  Fe  64-3i,  S  20-7,  (^reeisg 
cloaely  with  tbat  foy  Beraeliua. 

Joxian  obtained  for  a  compact  and  earthy  vitciol  ochre  from  Bammelaberg  mine  near  Goslar 
(J.  pr.  Ch.,  is.  BB)  and  8  h  *      ibr  another  from  Modum,  Horway  (F(^g,,  tlr.  188) : 

S  Fe  S 

1.  Goslar  compa         3  69  63-85  18-46,  Zn  1-23,  Cu  0-87,  gangue  2-00=100  Jordan. 

3.      '  <^tly  0  68-75  15-52,  2n  1-29  Cu  0-BO,  gangue  4-14=100  Jordan. 

3.  Modum,&r     ra        600  80-78  13-67  =  100  Scheerer, 

Pyr.,  etc. — F  a  y  a   f     cop  apite. 

Obs. — A  result  of  tho  alteration  of  pyrit«  or  marcaaite. 

Giockeriie  was  namod  alter  the  mioeralogist  E.  F.  Glocken     Pittioite  is  the  name  of  pitchy  iron 
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HYDROÜS   SÜLPHÄTES. 

697.  LAMPHOFHANITB.    Lamprophan  Jff«&i!-öm,  (Efv.  Ak.  Stookli,  1866,  93. 

In  thin  cleavable  folia. 

E.— 3.     Gr,r:3-07.     Lustre  pearly.     Oolor  and  streak  white. 

Comp. — An  analj'sis  afforded  Igelatröm  (1.  c) : 

g  fb         Jdn         iig         Oa        Sa,  ß        E 

11-11         23 '00         ^90         B-26         24-65         14'0ä         8-35=99-35. 
Pyr.,  eto.— Yielda  water.    Witli  soda  on  chatooal  jields  metallio  lead  and  a  hepatio 
Not  wliollj  süluble  in  acida. 

Obs. — i'rom  Longban  in  Wermland,  Swedon.    Hamed  in  allusion  to  the  totre  Crom  > 


700.  UHABITE.    Licarite  BrooTce,  Ann.  Phil,,  11,  iv.  llT,  1822.     Oupreoua  Sulphate  of  Lead, 
Cupreoua  Anglesite.     BleJlaaur,  Kupferbleispath,  Germ. 

Monoclinie.  0=71°  27' ;  7a  7,  over  *-*,=61''  S6',  0  A  l-i=141°  5',  «  : 
6  :  G=:0-iSlU  :  1  :  0-5819.  Observed  planes :  0 ;  vertieal,  U,  I,  i~l,  i-2 ; 
hemidomes,  ^,  f-t,  |-ä,  l-i,  f-ä,  2-i,  |-«,  74 ;  -1-i ;  elinodomes,  14,  ^ ; 
hemipjTamida,  2,  2-2,  |-|-)  f-8.     I^g.  544.     Plane  iA  often  wanting. 

O  A  i-«=102°  33'  0  A  i4=90° 

0  A  l-i=152  19  0  A  ^4=158  1  644 


O  A  -14=156  57i  *4  A  14=105  8 

0  A  f  »=161  23^  i-i  A  -14=135  35^ 

O  A  2-*=:130  5  i-iA  24=127  22 

O  A  -14=1^6  36  i-2  A  ■i-2,  ov.  ■i4,=100  1 
ÖA  44=156  48  ZA  2-2=137  1 

ÖA/=96  23  7a  2=159  9 

Twins:  composition-faee  i-i  common;  (?  A  0'~15i°  54',     Cleavage:  i-i 
very  pcrfect ;  0  l^s  ao. 

H.=2-5.  G.  =  5-3  — 5-45.  Luatre  vitreoiis  or  adamantina  Oolor 
deep  azm-e-blne.  Streak  pale  bltie.  TrauBlucent.  Fractnre  conchoidal. 
Brittle. 

Comp.— 0.  ratio  for  öu,  Pö,  S,  fi=l,:.l:  3:  1,  whBcce  PbS+Oufi;  or,  if  S  be  baaic,  for 
baae  andaeid  1  :  l=(^Öti+if'b+iÄ)'S'.  It  seoms  to  be  anobjection  to  Wie  firat  formiiia  that 
tbere  ia  uo  noar  iaomorpluBiu  with.  anj  aulphate  of  lead,  wMle  tliore  ia  with  eyanosite  or  sulphate 
of  coppsr. 

Äoaljses:  1,  Brooke  (L  c);  3,  Thomson  (Phil,  Mag.,  HI.  stü.  402);  3,  v.  Kobell  (J.  pr.  Ch., 
IxxxilL  454) : 

Pb§  Öu  fi 

1,  Wanloekhead  75-4  18-0  4-7=98-1  Brooke. 

2,  "  74-8  19-7  5-5=100  Thomaon;  G.=5-2137, 

3,  Kadainaki  7B'41         17-43        6-16,  Ol  (r.  =  ltlO  KobeU. 

Pyr.,  etc. — In  the  dosed  tuba  Tields  water  aad  loses  ita  blue  oolor.  B.B.  on  chareoal  flises 
easOy  to  a  pearl,  aud  in  E.F.  is  reduced  to  a  motallic  globule  whinh  by  oontinued  treatuient  eoatfl 
the  ooal  witli  oxyä  of  lead,  and  if  fused  borio  aidd  ia  added  ^olda  a  pure  globule  of  copper.  With 
Boda  glTea  the  reaotion  for  siilphurie  acid.  Decomposed  with  nitrio  acid,  leavii^  a  white  residue 
of  sulphate  oflead. 

Oba.— Foraierly  fouad  at  Leadhilla.  Oceurs  at  Roughten  Gill,  Eed  Gill,  and  near  Keawick,  in 
Cumberland,  in  erratala  sometiinea  an  inoh  long;  near  Schheeberg,  rare:  ia  Dillenburg,  at  the 
minea  Aurora  and  Tiiomas;  Nassau  on  the  Lahn;  at  Setabanya;   s'    "      " 
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664  OXYGEN   COMPODHDS. 

Hertadhinak ;  and  in  üie  vicinity  of  Beresof  in  the  Ural ;  and  Bupposed  formerly  to  be  founö  at 
IJnareB  in  Spain,  Trhenee  Üie  nama 

Alt. — Linarite  occurs  aJtered  to  cenissite,  a  change  like  ih&i  of  anglesite  to  cerusslte. 

For  reeent  obs.  on  erjet,  B.  &  M.,  Mlq.;  Greg  &  Lettsom,  Min.,  S95,  18B8;  Kokaciiarof,  Min. 
Eu33L,  iv.  139,  V.  106;  Hessenberg,  Min.  Kot.,  Ho,  TiL,  from  wliom  tbe  above  angles  are  taktn; 
K.  FeteTa,  Ber.  Ak.  Wien,  adiv.  168. 

701.  BROOHANTITB.    Broolianüfe  (fr.  Katberinenb.)  Le»^,  Ann.  Pbil.,  11.  vÜL  241,  1824, 

Konigine  {fr.  Bnasia)  Levy,  ib.,  xi.  194,  1836.     Btongnarüne  (fr.  Meiioo)  Mwi,  Miu.,  i.  331, 

1841.     KrisuTi^t  (fr.  Iceland)  ForcMammer,  ßkacd.  Hat.   Stookh.,  1842,  Arsb.  1843,  193, 

Warringtonit«  (fr.  Comwall)  Maakely^,  Ob.  Kowb,  x.  263,  1864,  Fhil  Mag-,  IT,  xiix.  4t5. 

Ortborhombie,     /A  7=104°  33',  0  A  24=147°  49' ;  a  :  ö  :  c=0-31471  : 

1  :  1'2923.     Observed  planes :   vertical,  I,  i\  e-ä ;  domes,  !•?,  2-1.     Fig. 

545  ;  also  prisnis  made  of  /  and  i-ä,  and  dorne  14  without  *-i,  tbo  form 

reßemblmg  f.  542,  p.  657,  excepting  the  absence  of  0,  this  plane  not  having 

been  observed. 

6i5  ä-ä  A  a-ä,  ov.  U,=114?  16' 

1-S  A  14=152  37 
24  A  24,  ov.  i9,=:115  38 
*4  A  *-S=147  8 
i-l  A  J=127  44 
II  A  14=103  41 

^      _    of  acicnlar  crjstals  and  druay 
emsts.     Cleävage:    a4  very  perfect;   J  in 
traees.     Also  massive ;  reniform  with  a  colnranar  atrncture, 

H.=3-5~4.  G.:=^3-78-3-8Y,Magnus;_3-9069,  G.  Eose.  Lnstre  vitre- 
ons ;  a  little  pearly  on  the  eleavage-face  i4.  Color  emerald-green,  blaek- 
ish-green,     Streak  paler  green.     IVansparent — translucent. 

Var, — 1.  Oräinary  Brochaa&te.  The  analjaea  yary  considerably,  as  shown  below.  The  crjs- 
tsla  are  verdcall;  atriated. 

2.  WarrmglenÜs.  Esaentially  broohantite  in  oompositioQ,  tut  occurriag  in  non-striated  cryatala 
in  form  lifce  a  doubly  ourviiig  wedge,  of  paler  green  color  than  ordiiiary  brocbantite,  with  G.  = 
3-39-3-47,  andH.=3-3-5. 

Comp.— 0.  ratio  for  Öu,  S,  fi=7  :  6  :  ß;  OuS  +  SiCufi; 
=Sulphuric  add  19'9,  protoiyd  of  copper  69'0,  water  11-1  =  li 
the  0.  ratio  4:  3:3;  and  Pield's  to  4  :  3:  4,  thoratio  of  langit 
xLv.  141);  3,  Forehhammer  (J.  pr.  C!i., 


perhapB  2Öu'S  +  ÖuÄ-l-4li; 
Some  aoalyses  correspond  te 
Aualyses :  1,  2,  Magnus  (Pogg., 
"  --    Ch.  Phys.,  L  360);  5,  H, 


17-132 

63-628 

8-181 

0-030 

11-887=90-856  Magnus. 

a. 

17-426 

66-935 

3-14B 

1-048 

11'317  =  100-4JI  Magnus. 

3.  Ermmgiia 

67-75 

12-81=99-44  Forehhammer. 

4.  Meiioo 

16-6 

66-3 

11-2=100  Berthior. 

fi,  Hassau 

19-0 

67-8 

13-a,Cl<»-.=100  Risse. 

6.  Cornwall 

17-a 

68-8 

1-0' 

13-2,  CaO-8=101Piaam. 

1.        "         Wmr. 

18-93 

68-27 

la-22^  inaol.  0-B8=100  Warrington. 

a        "           " 

1Ö-73 

68-24 

14-64=99-61  Maakelyue. 

9.  N.  a  Walea 

194 

69-1 

11-6=100  Tsehermak. 

10.  Chiü 

16-59 

66-94 

16-47=100  Field;  G.=--:3-31, 

11.     " 

19-71 

68-87 

[ll-42]=100KobelL 

12.     " 

IB-a 

68-5 





13-5,  gangue  2-4=100-2  Domeyko 
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SüLPHATES. 

The  Meiican  correaponäs  fo  Cn'  S  +  4  fl,  and  is  Üie  Br<nigiuiii-tme  of  Huot 

EWot  found  incrystala  of  brodiantite  ofa  flne  greea  eolor,  wMch  affordcd  a  slightet__   .. 

withaoida,  3  19-4,  Cu  6a'9,  B  IE'5,  wjth  C  1-2,  fi  l-2=98-2.  Tlia  mineral  had  unlergone  partial 
BlteratioQ,  as  sliowiibr  the  6'2  p.  o,  of  CErtonate  of  copper  presect  (Ann.  ä.  M.,  T,  ÜL  740). 

Pyr.,  etc. — Yields  water,  and  at  a  higher  temperature  sulphurie  acid,  in  the  olosed  tnbe,  and 
becomes  black,  RB.  l^ses,  and  on  charcod  affords  metallio  copper.  With  soda  givea  the  reac- 
tion  for  sulphuric  acid. 

Obs. — Ocoura  in  amidl  but  well  deflned  cryatala,  wIth  malachite  and  natiye  copper,  at  Gume- 
BcheTst  and  Niechne-Ta^lst  in  the  Ural ;  the  Kön^ne  (or  Eötiigile)  was  from  Gumesobevsk ;  in 
sniall  brlUiant  orystals  with  malaohil«  in  a  quartzose  rock  near  Eoi^hten  Qill,  in  Cumberland;  in 
Comwall  (in  part  tiia^ingionite),  and  sometüoeB  witii  cryetala  of  broehantita  on  the  eo-called  war- 
ringtonite;  at  Hetabanya;  in  Naaaau,  with  chaloopyrite ;  in  Bmall  beda  at  Krisuvig  inloeland 
Qerwimgiü);  in  Mesico  (iron^nariine) ;  in  Cluli,  at  Andacollo  (anaL  10);  in  Australia  (bronght 
from  Sidney,  N.8.W,,  anaL  B). 

Named  after  Brochant  de  Villiera. 

On  cryat.,  G.  Rose,  Beis.  Ural,  i.  267 ;  Koksoharof,  Min.  Rnssl,  iii.  260.  The  above  anglea  are 
from  Kokscharof.  G.  Rose  found  7A/=104°  10',  and  1-iA  1^=151°  ö2'.  Fig.  54&  iB  from 
Levy.    KokBcbarof  'a  ügurea  have  not  the  plane  2-t,  and  Beyeral  aro  without  üt 

Arttf.— Formed  in  a  bright  green  powder  by  Field  (Phil.  Mag.,  IV.  xxiv.  123)  by  adding  lo  a 
Btrotw  Bolution  of  sulphate  of  copper  a  small  quantity  of  canstic  potEsh,  boüing,  filtering,  and 
waBhing  tili  all  the  Bulphate  of  copper  is  removod;  analysis  after  dcying  at  100°  0.  afforded  S 
16'9S,  Cu  Bl-Öl,  S  [1B-51]=100,  giTiug  tbe  O.  ratio  4:3:4.     See  further  uiider  LiBQitE. 

■702.  LANQITB.  A  new  British  minera!  JV:  S.  MasMyne.  Phii.  Mt^.,  IV.  xxvii.  306,  1B64. 
langte  Masicelyne,  Pisani,  0.  ß.,  lit.  633,  Z864,  Maskeljne,  Phil  Mag.,  IT.  xiii.  «3,  1869. 
Devaiino  J^aai,  C.  R.,  813,  lK64=I<yellite  MasMym,  Ch.  Hews,  x.  S63,  1864, 

Ortliorhombic.  Ih  Z=123°  W ;  O  h  1-5=147°  36' ;  ö  :  i  :  c=0-63i6  : 
1  :  1-8702.  Ih  «-i=118°  8',  0  A  24=128°  14',  Cleavage  :  apparently 
0  and  *-*.  Crystals  small  and  ehort ;  eimple  forms  not  obaei'ved.  Twins : 
composition-face  I,  and  forma  Übe  thoae  oi  aragonite.  Also  iu  fibro-lamel- 
lar  and  coneretionary  crusta,  wifch  earthy  eurface. 

H.=2-5— 3.  G,=3'48— 3-50,  Maskelyne.  Lustre  of  erystala  vitreoua; 
of  cruBtB'  Bomewhat  silky.  Color  flne  blue  to  greeniBh-blue ;  throwb  iA 
blue ;  tbrough  i-l  greeniBh-blue ;  through  0  p^er  greenisli-blue.  Trans- 
luceiit. 

Comp.— 0.  ratio  for  B,ä,Ii=4  :  3  :  4,  Ksani;  4:3:5,  Maskeljne.  The  former  givea  tbe 
formula  Cu  §+3  Cu  fi+S=Sulphiiric  acid  17-0,  oxyd  of  copper  67'J,  water  16-3=100.  The 
Iattaroorrespond3to3ülphnrioaoidl6'4,  oiydof  copper  65-1,  wator  18-5=100.  The  ratio  4  ;  3  :  4 
gives  aJao  the  formula  Ou^S+Cufi+3  fi. 

Analysea:  1,  Maskelyne  (L  c);  '1,  PiBani(l.  c.) ;  3-5,  A.  H.  Cliuroh  and  E.  Warrmgton  (J.  Ch. 
Soa,  II,  in.  81) ;  6,  Tschermak  (Per.  Ak.  Wien,  Ji.  i.  127) : 

S  Cu  Ca  fi 

1.  ComwaU     .16-42         65-82         lS-33  =  100-56  Maskelyne, 

2.  "  16-77        eS-92         0  33         1619,  %  0'ä9=100  PisanL 

3.  "  16-79        67-48       , 15-73  =  100  Chureh. 

4.  "  18-7-2        67-31        16-25=100-28  Warrington, 


6.        "  16-2  68-1  0-S         [lö-3]  =  100  Tsohermak. 

The  äemlline  (or  lyellitij,  whioh  ineludea  the  inerusting  variety,  is,  aa  Tsehermak  haa  shown 
(].  c),  langite  mised  with  gjpsiim,  which  ia  apparent  in  sealea.  His  analjsis  aboye  was  raade  on 
the  djsTühne  afler  aeparaöng  18  p.  c,  of  gypsum;  and  he  atated  thal  Piaani'a  analjsia  of  the 
same  (1,  c.)  indieatea  tha  presence  of  24  p.  c.  For  an  analyaia  of  the  lydWe  by  Ohuroh  see  J.  Ch. 
Soc,  IL  üi  83. 

Pyi:,,  ato. — B.B.  on  charooal  yielda  watar,  acid  fumea,  and  metaUic  copper.  Heated  it  paases 
through  (1)  a  bright  green  color,  losing  1  equivalent  of  watet,  and  then  having  the  0.  ratio 
(4  :  3  :  4)  of  some  brochaatite;  (2)  varioua  tints  of  olive-green;  and  (3)  becomos  blaok.  Ithas 
flually  a  atrongly  acid  reaotion. 
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666  OXYGEH   COMPOUHBS. 

Obs.— round  in  argilkceous  scMst  (tülaa)  in  Oorowall,  in  minnie  twinned  eiystala;  alao  aa  a, 
blue  erust,  parUy  earthy.    It  ia  assodated  sometimea  with  conneLite. 

Named  langite  aCter  Dr.  V.  T.  Lang,  fornierly  of  tlie  British  Muaoum. 

Tlie  analyaea  of  ao-calledbrochantite  by  Berthier  of  a  Meiioan  speoimen,  and  Keld  of  aChilian, 
as  well  as  of  the  arKfidal  miaeral,  have  tlie  same  composition  asaigned  liy  Pisani  and  Churoh.  to 
the  limgiU;  end  there  ia  yet  some  uncertainty  es  to  ite  true  linjita  botwoen  tlie  two  spedea. 
The  specimena  had  the  greeri,  color  of  broehantite. 

703.  OTANOTRICHITE.  Kupferaammcterz,  Kupferaammterz,  Wem.,  Karsten'a  Tab.,  62, 
1808.  Velvet  Oopper  Ore  Jaimeson,  Min,,  iii.  153,  181S.  Sammeterz  Breith,,  Ohar.,  168,  1823, 
320,  1332.  Cuivre  veloute  Fe.  Oyanotrichit  Olocker,  Gruadr.,  587,  1839.  Lettaomite  Ferq/, 
PhiL  Mag.,  xxivi.  103,  1850. 

Occurs  in  dnises  of  ehort  capillarj  erystals,  and  having  an  appearanee 
lite  velvet ;  aometimee  in  spherical  globulea. 

Color  elear  smalt-blue,  eometimes  paaaing  into  sky-blue.     Liiatre  pearly. 

Comp — O.  ratio  for  Ou,  B,  S,  fi,  ftom  mean  of  analyaea,  9-03  r  B-48  :  8-8B  r  30'50.  Taking  it 
at  9  :  e:  9  :  21,  the  formula  may  be  3  Oii°S+2älfi=+lBfl:;  or3CuS+2Cii'fi'+2SlS'+9 
fl=s0uS+4öCu°+4Sl)fi:=  +  BS.     Needs  forther  iavestigation.     Analyses  :  J.  Perey  (Lc): 

§  äl  Fe  Öu  fi 

15-39  11-70  43-16        23-06=98-30. 

U-12        11-06        1-18        46'59        23-OG,  in80l.a-35=98'SG. 

Obs. — Occaro  eparingly  at  Moldawa  ic  the  Sannat,  ocatiog  the  cavities  of  an  earthy  hydrated 
Oxyd  of  iron,  along  with  a  white  amorphous  aulphate  of  alnmina. 

Hamad  Cyanotriehüe  from  tüuuaE,  llue,  and  äpi(,  hair;  and  LeItsoTmie  after  the  Bngliah  mineralo- 
gist,  W.  G.  Leltsom. 

104.  WoODWÄEDiTB  Chweh,  Ch.  Hewa,iüi.  85,  113,  1866,  J.Chem.  Soa,  II.  iy.  130.  Probably 
an  impnre  unorystalliaed  ratiety  of  the  aboye,  miied  with  hydrale  of  aluraina,  Occnra  in  Oom- 
wall,  in  minute  botryoidal  conoretions,  of  a  rieh  turquoia-blue  to  greenish-blne  color,  translueent 


1  almost  transparent ;  G.=2*33. 
.,,  b;v.  1142) : 

Analyses 

r  1-3,  Cliureh  and  Warrington  (1.  g.) 

S 

Äl 

Cu 

fl 

1.  Cornwall    1395 

2.  "             lS-04 

3.  "            12'54 

4.  "             ll-J 

n-87 
18-64 

13-4 

48-34 
48-6T 
46-80 
46-8 

)e-4S=98-74  Churoh. 
19-651=100  Warrington. 
22-73]=:100  Warrington. 
26-9],  Si  1-2=100  Piaani. 

Church  and  "Warrington  also  found  tracea  of  silioa,  lime,  magoBaia,  and  pliosptorio  add,  whioh 
were  undelermined.  The  mean  of  the  first  3  analyses  affords  tho  O.  ratio  for  Cu,  Äl,  8,  S=  1 1 : 
9-e  :9  :  23;  eqnivalent  to  3  Ön' §,  2  Cu  S,  3  äl  B',  ]2S:i  er  sCuS,  8  OuS,  8äaS",  6  3.  No. 
4,  by  Pisani,  gives  abovit  12:9  for  the  Öu  and  S,  the  ratio  in  langite,  and  he  makea  themineral 
impnre  laagile.  He  analyaed  {L  c.)  another  similar  mateiial  from  Cornwal!  {receivpd  from  Mr, 
Tallingj,  ofadear  green  color,  and  obtainedS  4-7,  äl8S-8,  Cun-4,  S  38-7,  Si  6-7=100-5;  show- 
ing  a  mixture  of  the  copper  anlphate  with  a  hydroua  ailicate  of  alnmina  aa  well  aa  hydrate ;  and 
thia  he  conaidera  aa  proving  that  woodwardite  ia  only  a  mixture. 

The  mineral  is  aoluble  with  soarcely  any  residne  in  diluted  adds.  JTamed  after  Dr.  S,  P. 
"Woodward. 

705.  JOHANNITE.    TJranTitriol  Joftn,  Ch.  ünlera.,  V.  254, 1821.    Johannit  Haid.,  AbhandL, 
böhm.  Ges.  Prag,  1830,    Sulphate  of  Draninm.    Sulfate  Tert  d'urane  Bead. 

Monoclinic.  C— 85°  40',  Ja  7=69°.  Orjetals  flattened,  and  from  one 
to  three  lineß  in  length ;  arranged  in  concentric  drases  or  reniform  masses. 

H.=2— -2"5.  G.=3-19.  Lnstre  vitreous.  Color  beautiful  omerald- 
green,  sometimeB  passing  into  apple-grecn,     Streak  paler.     Transparente- 
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translucent;  sometimes  opaque.     Soliible  in  water.     Taste  bitter,  ratlier 
thaa  astriiigent. 

Oomp. — 0.  ratio  for  bases  Hnd  acid  I  :  1,  wlience  tha  formula  (tr',S)ä+^öu'S+Hfi,  or 
(KÜ'ß)  +4Öu')  ä+IfrS=^,  if  the  uranium  ba  all  sesquicoyd,  Suiplrario  add  20'8,  osyd  of  ura- 
niam  afil,  oiyd  of  copper  fi'S,  water  6'2=ll)0.  AaalyaiB  by  Lindaoker  (mean  of  two  triala, 
Togl's  Wm.  Joaclu,  1857) : 

g  20-02    Tj,  e  6t-12     Cu  B'99    ^"6  0'20    S  e-59:=99-52. 

Pyr.,  etc.— In  a  glasa  tube  at  a  low  boat  doea  not  cbange ;  liigWy  heated  giveB  off  water  and 
suIpburoHS  seid,  and  becomes  brown  and  llnally  black.  B.B.  on  disrcoal  gives  sulphur  fiimes  and 
a  acoria  of  blaek  eolor  and  duU  gceen  straak.  With  Salt  of  phosphorus  raaots  for  copper  a,nd 
uranium.  Somewhat  soluble  in  water.  Solution  precipitalsd  cbestnut-brown  by  pruBsiate  of 
potaah,  yellowish-^reen  by  alliaües,  and  in  brown  flocks  by  an  infuaion  of  nutgalla. 

Obs. — Diacovered  by  Jobn  near  Joachimathal  in  BoIieiaiB,  after  wbom  the  speräes  ia  named. 
Pound  also  at  Johaongeorgenatadt.     Eeported  from  tbe  Jliddlelown  feldapar  quairy  by  Shep- 


706.  URANOCHALCITE.    Uraaigriin  Hartmarm.    Uranochalzit  Sreäh.,  Handb.,  It3,  1841. 

In  small  nodular  crusts  and  velvety  di'us^,  congdsting  of  acicular  erya- 
tale, 

H.=3— 2J.     Color  fine  grass-green  to  apple-green;  streak  apple-green. 

Comp.— (|(tl',G}+iÖa=)S  +  iÜnS  +  9fi=,  if  tbe  uranium 
pburie  aoid  21'1,  oiyd  of  uranium  33ö,  oxyd  of  copper  7'0,  limo  : 
iindacker  (Vogl'a  Min,  .Tooob.,  1857) : 

8       Ü©      Fe      Cu       Ca       B 

(I)  2003     86'14     0-14     656     10*10     äl-16=100-12. 
Obs. — From  JoacMmflthal  in  Bohemia. 

707.  IMQEiDJrDITB.    J.  L.  Smith,  Am.  J.  ScL,  IL  v.  337, 1848.    Sulphate  of  Uranlntn  4  Urne. 

Massive,  with  an  imperfectly  crystalline  strncture. 

E,— 2-5.  Lviatre  vitreous  in  the  fracture.  Oolor  dark  amber.  Trans- 
parent. 

Comp.— Porh9M_6^S+Ca'ä4-lBfl,  accprding  to  some  qualitative  triala  by  Smith;  but  aa 
probably  S8  +  Öa' S  +  lBÄ=(4?^  +  i  Ca')  8+7^3,  and  thus  approaching  uranochalcite. 

Pyr^  etc. — In  a  matrass  eaaily  yields  water.  At  redneaa  blacfeena,  beiag  conyertad  into  oiyd 
of  uranium  and  sulphate  of  lime.  With  aalt  of  phoapborua  ß  green  bead.  Dissolves  readlly 
in  dilute  munatic  acid. 

Obs. — Ocours  near  Adrianople,  Turkey,  on  pitchblecde,  associatedwitli  liebele,  in  eomeplacea 
with  crystals  of  sulphate  of  bme;  also  at  Joachimathal,  with  liebigite  on  uranium  ore.  Esternally 
oflen  dull  from  losa  of  water. 

It  was  named  after  the  Turkiah  sultac  Abdul  Mei^id. 

708.  ZIFFEITE.  Baaiachea  sehwofelsaurea  Uranoxyd  (verwitterter  Uran-Titriol)  J.  F.  John, 
Untera.,  v.  1831,  Jahrb,  Min.  1345,  299.  Uranblüthe  Zippe,  Verh.  Ges.  Böhm.  Prag,  1824.  ZJp- 
peit  Eaid.,  Handb.,  510,  1845. 


In  delieate  nee^Iea ;  acicular  roaettes  ;  warty  crus 
H.=3.     Oolor  fine  sulphur-yellow,  lemon-yellow, 
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n'36     6ä-Ü4      5-31 


Formula  ofthe  former  ©ä'S'+läÖ,  Togl;  of  the  latter,  ©'S'  +  6Ä,  witli  16p,o.  coppervitriol 
aaimpurity,  Eamni.;  or  (öu',  ^  S'+ 8  S,  in  wMoh  0.  raüoorÖu,B=l  :  12. 

Pyr.,  etc. — In  tbe  closed  tiibe  wator,  and  at  a  higher  temperature  aulpliQric  aeid.  Willi  seit 
of  phoaphorus  girea  a  yeUowisli-green  glasa  in  0  J".,  becoming  emarald-^raen  in  B.F. 

Obs. — Fcom  JoacMmathal. 

Named  after  tha  miueralogiat  Prof,  Zippe,  John's  basic  salphaie  ia  a  ^eifcw  zmaeral,  and  m^ 
t)e  either  the  preceding,  or  what  Vogl  ealla  UrawKhre. 

709.  VOGtLIANITB.    BaaicSulpliate  of  Unmium  Foji,  Min,  Joacli.,  1857.     Voglianite  Jiwio. 

In  soft  globular,  and  nodular,  earthy  coatings. 

Oolor  pistaßhio-  to  verdigris-green ;  Btreak  pale  green  or  apple-green. 

Comp.— 4(0',  g)'S  +  (Öa,  OujS+lOÄ,  or,  regaröing  the  aulphato  of  coppcr  and  Urne  aa 
impurity,  (Ü',  B)'S+2i[.    Äiialyses  by  Lindacker  (Min,  Joach.) : 

"S     üe    ^e    Ou    Ca    a 


Obs. — From  Joachim  stlial  in  Bohemia, 


Amorphous,  earthy,  or  scaly,  aad  of  a  fine  lemon-yellow  color,  or  orange. 


Oon^. — Ansljsea  by  Lindacker  (L  c.) : 

g        S       Pe      Cu     Ca 


Formula  deducsd  by  Vogl  for  1,  G'g  +  ufi;  for  2,  ^Ca§+B=S+US. 
Obs. — jrom  Joachims  thal,  with  other  uranium  orea.    üraooiiiso  of  Beudant  was  described  ai 
a  yeDow  pulTeruIent  ore ;  its  composition  is  uiiknown. 


711.  MONTANITE.    J^  A.  Genih,  Private  contribution,  Jan.  19,  186S. 

Incniating;  without  distinct  crystalline  structure. 

Soft  and  earthy.  Lustre  duÜ  to  wasy.  Color  yellowish  to  white. 
Opaque. 

Comp.— BiTe+2S=Tenurio  add  26-1,  oxyd  of  bismuth  68-6,  water  5'3=100.  Analysis: 
Qenth  fl.  o.) : 

Montana  Te  26-83        Si  66-78        ¥e  0-56        tb  0-39        ll  6-94-100. 

Pyr.,  etc.— Tielda  wafer  in  a  tube  when  heated.  B.B.  g^vea  the  reaotions  of  bisraußi  and 
tellurium.     Soluble  in  dilute  muriatic  aoid. 

ObB. — lucrusts  tetradyniite,  from  whose  alteration  it  had  been  formed,  at  Highland,  in  Montana, 
The  W8sy  lustre  ia  obaerved  wlieu  the  iucruatation  liaa  sopatated  from  the  acäea  of  tetcadymite. 
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lo  sinall  spJieres  and  botryoidal  maaaea.  Oleavage  disünet  in  one  direetion.  S,=3 — 4.  Lua- 
tre  greaaj- — vitreoua.  Color  sulphur-yellow.  Streak  imeolored.  BritUe.  I^acture  Sbrous, 
According  to  Kerstan,  it  conaiata  of  aelenoaa  add  and  oxyd  of  load,  with  a  amaU  proportion  of 
coppar.  On  coal  it  tliaes  readUy  to  a  black  alag,  gijing  off  a  atrong  aelenium  odor,  and  ia  finaUy 
reduced  to  a  raetallic  ^obule.  With  boras  it  fuses  and  forma  a  jellowiali-green  pearl,  wMoh  ia 
of  the  samc  color  on  oooling.  Witii  Boda  on  oharooal  metailio  lead  is  oblained.  Occura  witli 
aelenld  of  antimony  and  lead,  maiacMte,  eic,  at  tlie  FiiederiohBglüok  mine,  near  Hilbni^liaasen, 
aad  at  Eisfeld.    May  it  be  &  eeletiate,  or  is  it  only  a  miitnre  ? 


1.  OAKBONATES. 

The  carljonates  liave  a  liardiiesa  not  exceeding  5,  and  eonsequently  will 
not,  wlien  pure,  atrike  fire  with  a  steel.  The  anhydroua  come  under  the 
common  general  formula,  EO,  00",  but  preaent  three  types  of  crystallization, 
a  rhomb<Hiedral,  with  ß  A  Ji  near  105  ;  an  orthorhombic,  with  lA  /near 
130° ;  and  a  monoelinic,  with  /a  /  near  105°.  They  eonstitnte  therefore 
a  case  of  pleomorphiam,  while  all,  still,  are  approximately  isomorphoua. 
Tlieae  anhydroua  apeciea  have  a  vitreoua  to  subpearly  lustre,  and  are  typi- 
cally  spars.  The  hydroua  carbonates  vary  mneh  in  cryetaJlization,  and  in 
some  casea  have  a  etrongly  pearly  luetre.  All  efferveaee  in  hot  acida,  and 
part  of  them  in  eold. 


I.   ANHYDROUS  CARBONATES. 


AREAITGEMENT    OF    THE    SPECIBS. 


I.  CALCITE  GROUP.     Rii 

IIB.  Galowe 

CaC 

eeje,i|ea 

716 

Dolomite 

ac^+iiig)0 

e0|[e,||(i-ea+|Hg) 

111 

Ancbbiib 

(iÖa+^(%,fe,  l4ii»Ö 

ee|e,||{jea  +  ä(Mg,Pe,Mn)) 

718 

SigC 

eeie^Mg 

719 

Mbsitite 

(fSlg+lfi-ejö 

ee|G,^(tMg+iFe) 

720 

PlSTOMBSHB 

(i  Sg-Hi  te)  ö 

eei64(iMg4-JFe) 

721 

SrOBHIIB 

Feö 

eGlGa||Fe 

723 

JtnÜ 

6G||G,IMn 

733 

SHTTBaONlTB 

2nö 

«eiie.izn 

II.  ARAGONITG  GROUP. 

Ortliorhomblc.    Ja/=115'' 

-119°. 

724,  AbigOnitb 

CaC 

e  Bi&4eü 

125.  Masoanocalcctb 

(fSIa+HÖa,Srg))Ö 

6e||e4{|Mn+J(ea,Mg)) 

126 

WnHBKITB 

BaÖ 

eeiesjBa 
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127.  Bbohmtb 

(iB^+iOa)ß 

ee|G,|H4Ba+iea) 

728.    STROätlÄXJXB 

Srö 

■e©ie,]|sr 

129.  CBBüsarm 

PbÖ 

■eeiOslPb 

m.  BARTTOCALCITE  GROUP.    Monodinic.    JA  7=108"— m". 

730.  BABTTOciLCiTi!  {iia+}Ca)ö  e0||e,|[(^Ba  +  i€a) 


IT.  PÄRISITE  GROUP.    CarLonafe  contfuning  liuori 

731.  PiMSlTT! 

732.  KiSCETIMnE 


{Ce,La,a)ö+HCa,Ce)F 
6LaC  +  0e"O'+CB'F'  +  afl: 


T.  PHOSGENITE  GROUP.     Carbocate  eontaining  ohloriue. 
738.  FHoaaENiTB  tbO+PbCi 

715.  OAIjCITE.  Marmor  (Marble)  pt.  FUn.  Lapia  oalcariua.  Sas\im  caloia  (Cotc  in  Latin 
meaning  bumt  lime),  Kalchatein  Ägrk.,  De  Nat  Poas.,  820,  laterpr,,  408,  1516.  Kalkaten 
Wail.,  Min.,  1T47.  Spatig  Kalksteu,  Kallfspat,  OronsL,  Min.,  13,  1J68.  Kali,  KalitapaÜi, 
Ealkstein,  Germ.  Call  aerata  Sergm.,  Uli,  and  Opuso,,  i.  24  1780.  Caicareous  Spar;  Lime- 
BlöEe;  Carlionate  of  lime.    Chaux  oarbonatSe  Fr.     Caldt  Hiäd.,  Handb.,  498,  1S4B. 


Ehombohedral.     B  h  E  (J.  550a,  over  a  terminal  edge)=105' 
=135°  23' ;  ß=0-8543.     Cleavage  :  R  higbly  perfeet. 


5',  0^R 


Observed  forme :  1.  ßhoruhohedrona ;  forma  whose  planes  are  in  the 
äame  vertical  zone  with  E  (one  of  which,  4,  ia  shown  in  f.  559,  550e,  and 
three  of  the  minus  eeri^,  in  -3,  -5-,  -J,  in  f.  564,  550o,  d,  b)  ;  the  plus 
rhombohedrons  ranging  fi-om  \B  (the  vertical  axis  of  whieh  is  Jth  that 
of  E  relatiyely  to  the  lateral  axes)  to  28Ä,  the  planes  of  the  former 
nearly  coincident  with  tlie  basal  plane  o,  and  of  the  latter  as  nearly  with 
those  of  the  vertical  prism ;  the  mi/mis  rhombohedrons  ranging  &ora  — ^ 
to  -14 ;  the  fundamental  rhombohedron  B  (£  550a)  nneommon,  except 
in  combination  w-ith  other  planes,  or  aa  a  deavf^e  form ;  -|  Ä  (f.  550b,  often 
called  Tmilrhead  spar)  corrraponding  to  a  truncation  of  the  terminal  edge 
of  Ä,  very  common,  and  espeeially  in  combination  (f.  552o,  553a,  b,  564, 
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565) ;  -2Ä(f.  550c),  ealled  the  imjerse  by  Haüy,  becauae  tlie  angle  over  the 
lateral  edges  ie  near  that  over  the  terminal  of  Ä,  common ;  ~(E  (f.  550d), 


or  the  euboid  of  Haüy,  its  anwies  ^ 

rather  near  those  of  a  cube,  and  the  acute 
form  iS  {f.  550e),  also  conimon;  ISM 
(f.  551)  of  not  nnfiequent  oecurrence ; 
16B  (f.  553d). 

2.  Scalenohedrons.  (a)  Planes  bevel- 
ling  the  lateral  edges  of  B,  i.  562, 
which,  when  more  extended,  take  the 
form  in  tlie  dotted  lines  of  the  eamc 
figure,  or  the  complete  ecalenohedron ; 
the  eeries  having  the  general  symbol  l"", 
and  inclnding  all  the  forms  in  the  table 
beyond  from  lis  to  1"  {the  1  signifying 
that  they  are  thns  related  to  the  rHom- 
bohedron  IJi,  and  the  annexed  number 
indicating  the  length  of  the  vertical  axis 
ae  compared  with  that  of  IS ;  also  a 
mmus  series,  -1",  having  the  eame  relation  to  -lÄ ;  three  of  the  mim/us 
serieß  are  combined  in  the  illustrative  figure,  f.  S68j  and  two  of  the  jjJms  id 
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f.  559);  Bcalenohedron  1'  (f.  S52a^  dog-iooth  s^Msr)  very  common,  toth  simple 
and  in  eombination  (the  latter  in  f.  555  to  559,  564,  565  ;  f.  556  a  diatorted 
form  of  f.  555).  (5)  Plan^  tevelling  the  lateral  edges  of  -25  (f.  553c), 
and  having  the  general  symbol  -3".  (c)  Planes  Laving  the  same  relation  to 
other  rhombohedrons,  but  if  reterred  to  the  fundamental  rhombohedroii, 
Jif  replacing  its  lateral  or  terminal  angles,  or  terminal  edges  (f.  561,  564). 
(d)  The  last  mentioned  beveihng  the  terminal  edges  of  _Ä  (ae  J'  in  f.  56i;, 
having  the  general  symbol  m",  with>|-  mn— i  m=l  when  the  scaleno- 
hedron  mplus  like  the  S,  but  |-  nm+i  m=:l  when  rrmvus.  (e)  Bevelmenta 
of  terminal  edges  of  other  rhombohedrons,  Trt'Ji,  having  the  same  geueral 
Symbol  m",  bat  with  ^  mrt—^  m=m',  when  of  like  signs  with  müS,  and 
I  mn+^  m=m\  when  of  unlike  signa. 


^  j  general  Symbol  m-2,  as  4-2,  f.  561. 
4.  Prisms.     (»)  The  regulär  six-sided  prism  i,  very  common,  either  short 
or  long  (f.  552c,  ö53a,  b,  554,  570).      (J)  Prism  *-2,  only  in  eombination 
and  not  common,   (c)  Twelve-sided  prisms  *-|,  *-|, 
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5.  Basal,  plane  0,  as  in  552d,  553a,  c,  570,  far  less  frequent  as  a  termi- 
natioii  of  crystals  than  rhombohedral  and  scalenoliedral  planes. 


Term.  Edge.  ö  A  Ä 

RAS' 

Term,  Edge,  o  A  Ä  S 

i 

156°  a' 

166°  9' 

49°  14' 

~5 

63°  51' 

101°  23'  I 

h 

1B2  S5 

161  48 

5E  E5 

-1 

64  43 

102  42  1 

% 

142  55 

158  28 

56  55 

65  50 

104  n  1 

i 

134  57 

153  45 

61  48 

-i: 

67  26 

loe  9  1 

«(?) 

116  52 

152  4B 

63  36 

71  18 

110  14  1 

f 

129  40 

150  35 

64  43 

-i 

13   15 

113  5  1 

IE 

105  e 

135  23 

80 

-V 

74  9 

ua  66  1 

i 

82  66 

130  n 

64  42 

_a 

76  9 

116  16  1 

* 

T3  15 

113  5 

56  43 

-2 

78  Bl 

116  52  1 

3 

69  24 

108  40 

53  7 

-¥ 

85  26 

121,  68  1 

Y 

68  25 

107  20 

51  67 

85  36 

132  49  1 

4 

6B  50 

104  n 

48  EO 

-^ 

88  18 

124  6  1 

^ 

65  6 

103  24 

48  1 

90  55 

125  58 

1 

64  43 

102  42 

47  19 

-J- 

95  28 

129  3 

6 

62  43 

99  35 

44  13 

-s 

97  10 

130  n 

1 

63  1 

98  14 

43  51 

99  14 

131  35 

0 

61  14 

96  35 

41  3 

-l 

11  13 

139  13   8 

13 

60  36 

S4  ST 

39  4 

_J 

15  7 

141  43  B 

lä 

60  20 

03  38 

38  15 

-s 

33  10 

146  40   7 

IS 

60  19 

03  13 

37  50^ 

37  39 

149  23   7 

28 

60  8 

93  4 

3G  41 

_{, 

34  57 

153  45 

-]4 

60  31 

94  8 

38  45 

^ 

58  3 

166  9   6 

-11 

eo  50 

95  19 

39  18 

-i 

60  43 

168  50   5 

-8 

61  33 

97  48 

37  25 

-h 

70  14 

174  23   6 

ÄNGLES  OP  SOALBNOHBDKONS. 


long  B,  Short  B.  Md.  B. 
154°37'  145°55'  61°S6' 
130  16    131  14    131  19 


Long  E.  Short  B.  Mid.  i 
i'(tWl)  159°  24'  138°  5'  64°  6^ 
i'  146  10     128  15      03  2( 
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Loi^B, 

Short  E. 

Mid.  B. 

LongE. 

Shorts. 

Miä-B. 

li.B. 

ler  58' 

133 

63' 

66°  Sl' 

Vi?? 

5in4' 

83 

55' 

140"  40" 

l",a 

IIB  63 

110 

48 

164  43 

loH? 

34  3 

66 

44 

135  4 

^ 

164  1 

130  37 

67  41 

¥'h 

66  10 

71 

36 

132  37 

ä' 

1E2  10 

123 

36 

90  20 

-8* 

69  39 

71 

18 

139  3 

iS 

166  67 

125 

63 

69  16 

-5i 

64  59 

76  54 

133  1 

?t 

189  B 

122  37 

69  45 

-4^,  Rh. 

58  30 

83 

34 

137  34 

S* 

136  i.^ 

112 

59 

138  53 

^i 

59  4 

87 

37 

130  45 

no  29 

120 

14 

7!  5 

-2i 

63  11 

86 

e 

133  33 

0,a 

Iti  26 

118 

23 

71  36 

-2^ 

69  SO 

88 

18 

127  29 

Ä? 

172  30 

iie 

59 

72  1 

-2" 

53  16 

92 

9 

135  19 

if'^Hs 

147  4 

105 

18i 

126  53J 

-2f? 

46  53 

96 

23 

143  84 

iH 

171  43 

102 

88  16 

-3' 

42  30 

99 

58 

149  21 

1^ 

168  1 

102 

21 

04  1 

-2^ 

39  36 

106 

25 

163  24 

1^ 

165  33 

102 

e 

97  57 

-5Mr 

72  40 

84 

45 

112  20 

l5.  Hg. 

169  B6 

102 

36 

91  13 

-jH?Da.« 

74  44 

85 

32 

102  31 

IS 

161  53 

101 

65 

103  52 

-41? 

47  31 

93 

32 

137  33 

if 

101 

106  34 

-il? 

1^ 

159  17 

101 

57 

108  1 

-Sf-Da.ö 

64  8 

93 

48 

111  46 

1" 

155  50 

103 

11 

113  45 

-i^^S. 

61  32 

83 

15 

114  26 

l5 

151  7 

102 

62 

lal  34 

-|ä? 

61  e 

99 

6 

121  40 

is 

144  24 

104 

38 

132  53 

A^ 

67  6 

96 

15 

103  40 

iV 

186  47 

107  48 

146  28 

'i^ 

58  8 

9S 

51 

117  8 

1"* 

134  28 

109 

1 

150  44 

-4%  wr. 

97  23 

98 

3 

103  48 

if,  Hg. 

133  53 

109 

3i 

152  30 

-r 

55  1 

99 

26 

119  6 

iV 

132  41 

110 

3 

154  5 

-ift? 

69  56 

102  86 

91  18 

l¥,  Eh. 

131  31 

110 

36 

156  43 

61  53 

101 

55 

103  52 

1' 

130  10 

111 

39 

168  53 

.li,  i=,  l^.^ 

^  aame 

as  + 

k 

',  l\\  1^ 

1' 

127  50 

113 

31 

16S  30 

-r 

146  15 

107  38 

124  30 

1" 

126  26 

114 

24 

166  28 

-i5 

54  7 

111 

54 

103  4 

1" 

126  47 

114 

50 

167  35 

^i 

57  6 

120 

26 

88  9 

]" 

126  30 

115 

13 

168  32 

-*' 

49  43 

117 

2S 

102  35 

JV 

165  69 

95 

27 

105  24 

-i' 

42  32 

115  17 

117  60 

J^ 

170  0 

91 

34 

103  21 

-iv? 

140  44 

114 

57 

121  39 

^= 

142  53 

100 

56 

145  28 

-i' 

38  23 

114  34 

138  30 

2^,  Hg. 

144  30 

98 

25i 

146  42 

■-i' 

29  10 

115 

5 

160  0 

2' 

142  30 

99 

58 

149  21 

-V",  Hg 

28  7 

1]5 

31 

153  63 

za  = 

153  2 

91 

13 

137  48 

-*r 

36  1 

116 

4 

153  59 

^' 

152  64 

90 

46 

139  13 

-i^ 

70  16 

140 

18 

ÖO  12 

3=,4 

143  60 

97 

23 

151  El 

-f" 

44  6 

124 

56 

100  47 

4l 

1G2  23 

80 

10 

133  19 

-i' 

63  35 

144  45 

54  a 

4" 

152  29 

SB 

51 

144  29 

-V 

41  41 

128 

7 

99  58 

4" 

141  51 

sa 

40 

155  39 

58  19 

147 

13 

56  ü 

■he  long  E. 

above,  is  ed 

goY 

{f- 

62);  slmt&. 

edge  X ;  mid.  E 

edge  Z. 

ANai.B3  OF  Pybämids. 


Pjram.  Basal. 

128°  62'  119°  20' 

125  304  132  36 

123  39  147  23 
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Vfiatü.  Basal.  Pyram,  Basal. 

J^2    121°  B9'     151°  50'         6-2    131°  18'     157°  64' 
■^a    131  SOJ    149  22  8-2    130  42     16S   0 

Twins  :  (1)  Composition-faee  basal  (or  parallel  to  o),  as  f,  566  in  the  form 
f.  565,  f.  567  in  that  of  f.  553b,  f.  568  in  onc  eimilar  to  f.  553a.  (2)  C- 
face  Ä,  f.  570,  tlie  vertical  axes  of  the  two  forme  nearlj  at  right  angles 
(90°  46'),  Bince  o  A  Ji~lS5°  23' ;  producing  complex  forme  wiieii  highly 
modifled.  (3)  O.-face  -2Ä,  as  f.  569,  in  the  scalenolieäron-  1",  f.  552a. 
(4)  C.-face  -^H  (f.  571),  tlie  vertical  axea  of  the  two  forma  inclined  to  one 
another  127°  34' ;  corapoeition  often  repeated,  prodncing  an  altemation  of 
thin  lameUse ;  and  often  occmTing  as  lamellB  interaecting  difEerent  forme, 
or  cleavage  rhombohedrom  ;  coinmon  in  the  grains  of  granulär  Hmeatone 
(Oachotz,  ZS.  Q.,  vii.  5),  (5)  C.-faee  prismatie  plane  i-ü.  (6)  C.-faee 
plane  «  (f.  572). 

Also  nbrous,  both  coarse  and  fino ;  eometimes  lameUar ;  often  granulär; 
from  coarse  to  impalpablo,  and  compact  to  earthy.  Also  etalactitic,  tube- 
röse, nodular,  and  other  imitative  forma. 

H.  =  2-5— 3-5;  eome  earthy  kmda  (chalk,  etc.)  1.  G.=3-508— 2-778; 
pure  crystals,  2'7213— 2'7334,  Beud. ;  fibroue,  lamellar,  and  etalactitic, 
2>70-2-72,  but  when  pulverized,  2-729— 2-7233.  Liistre  vitreoue-^ub- 
vitreoua — earthy.     Color  white  or  colorleee ;  also  vaiions  pale  ehades  of 

§ray,  red,  green,  blue,  violet,  yellow ;  also  brown  and  black  when  impure, 
treak  white  or  grayieh,  Transparent — opaque.  Fracture  nsnally  con- 
choidal,  but  obtained  with  difliculty  when  the  specimen  ia  crystalHzed. 
Double  re&aetion  strong. 

The  following  are  some  of  tue  irregiilar  forma  or  couditlonB  in  tte  erystaI]iBa,tion  of  OliIpiIs  ; 
(1)  "With  curved  surfaces.  The  Thombohedron  ^B,  top  part  of  f,  574,  and  the  heiogoual  piiam 
f.  574A,  aad  priam  of  f.  576.    (2)  Spwaliy 

gTOMp,  f.  513,  in  which.  the  EpireB  consist  of  673 

amall  crystals  of  the  form  in  £  653c.  (3) 
CVouped  m  ooirimg  coiMwma ;  one  cbbo  is 
meutioiicd  by  Kemigott  in  wliloh  tlie  ooluma 
was  apile  of  rbomhohedrons  (foro:!  in  f.  563s) 
in.  a  Single  series,  tlie  breadth  iV  in-  (4) 
Modi  wp  of  a  succesmm  of  miMke  forme ;  in 
f.  576  a  priam  is  aurmounted  by  the  form  in 
e  B53B,  the  crysta],  afler  forming  as  aheia-  PhenixTÜle. 

gonal  prism  with  a  rounded  anmmit  through 

jndistinct  BCalenohodral  planea,  having  been  eompleted  by  a  form  wholly  different;  in  f.  075  a 
prjsm  ■with  a  rhomboheöral  termination  contaiDS  inside  a  Boalanohedron  (1'),  ahowing  that  it 
reached  nearly  its  aetual  heighD  as  a  scolenohedroE,  and,  moreover,  before  tlie  new  form  com- 
meneed,  liio  acalenohedron  was  tipped  by  a  oube  of  fluorite;  f.  579,  in  whieh  tlie  suiiken  plane  o 
haa  arisen  from.  addiliona  to  the  other  facea,  in  the  procees  of  completion  of  the  orystal,  with 
none  to  o,  tha  conditiona  producing  that  modifleation  having  eeasad.  (5)  Irreg^a/r  changes  in  Sie 
äeoelspmsatof  Sie  smm  form:  in  f.  574,  the  form  ealled  moit-Aedd spoj- has  the  imuEual  aceompani- 
ment  of  the  ahank  of  the  naü,  mada  up  of  very  small  bat  similar  rhombohedrons ;  kUeräl  derölop- 
mcnt  having  boen  proventsd  for  a  wMle  (perhaps  by  au  aocompanying  deposition  of  aediment), 
and  the  form  consoqiiently  eiongating  upward  by  Hucoasaive  additlons  of  small  crjatala,  but 
finally,  when  the  obstruotion  is  no  longer  aoting,  a  Single  cryatal  takiug  a  broad  eipansion.  and 
topping  the  column.  (6)  Symme^,ai  a/rro/agemeni  of  impivrities:  in  f.  577,  578,  showing  the  tops 
of  a  priem,  like  f.  552c,  the  impurities  being  ccjstala  of  pytila. 

The  planes  in  the  tablea  above,  with  the  oaloulated  ai^s,  when  not  otherwiae  aocredited,  aie 
from  Zippe,  Kryat.  rhomb.  KaUchaloides,  Denkschr.  Ak,  Wien,  üi.  1854.  For  the  others,  Hg, 
Stands  for  Hessanberg,  lün.  Not.,  iii,,  iT.,  v.,  vii. ;  Wr.,  Wimmer,  Jahresb.  18S4,  8Ö5 ;  Eh,,  v 
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~7 

\ 

/ 

^ 

■■) 

j  his  taMe  (Iiut  not  &om  hia  owu  spexal  obsorvationa) 


IV,  1',  leist,  -tJiäS,  ■ 


-5f,  -JV,  ^i,  -}S,  -i¥,  -}■■. 


See  fllso  (m  the  cryatallography  of  caleite,  P.  Hooistetter,  DantsGlir.  Ak.  Wien,  yi.  8B,  185i. 
I^urea  5T3,  616,  671,  618  are  ftom  a  paper  by  J.  L.  Smith,  in  Am.  J.  Sd.,  xx.  251,  tlie  flgurea 
drawn  by  tto  autlior ;  aEdf.  SH  ia  from  Praibram  erystalB  in-tbe  eabinet  of  Prof.  Brusti.  Fig. 
561  iB  from  Hessenberg.  To  tlie  eaiimerated  acalenoliedrona  add  (fr.  v.  Eath,  1.  c.)  J-ä ,  hayiug 
Y=151°  23',  X=140''  40',  Z=124°  45'. 

Comp.,  Var. — Oaloite  ia  oarbonate  of  lima,  Ca  ö=Carboiiic  seid  4i,  limo  56=100.    Magnesia, 
protosyd  of  iron,  or  protosyd  of  mangancse  frequently, 
579  anä  atrantia,  barytea,  osyd  of  zinc,  or  osyd  of  lead  ocoa- 

sioually,  roplace  part  of  tlie  lime. 

The  yarletiea  aro  very  numeroua,  and  diverae  in  appear- 
aüee.  They  dopend  mainly  on  tbe  foliowiD«'  points-  (1) 
differenoea  in  cryataliiEation;  (2)  stru  tnnl  dtioo, 
the  eitremea  being  perfect  cijstala  aad  thy  m  saiye 
forma;  (3)  in  color,  diaphsnoity,  d  on  f  ti  Dj  dne  to 
impuritiea  j  (4)  in  modea  of  or^in. 

The  foUowing  are  the  most  commoa  mp  tiea  and  tlieir 
effects: 

ied  osyd  of  iron  (Pe)  producea  difl  t  1  d  f  red, 
ftom  fleah-red  or  paier  to  opaque  Hood  red  an  1  b  wnisli- 
red,  aocordingto  Üie  proporöona  preaont;  tho  latter  Haus- 

_ , ,  .1,  hlood,  and  tcvit,  powder,  Handb,,  1304, 1847),  aainOie  marble 

;o  of  Italy.  TTie  hydratad  osyd  (ffe'S^  cauaea  yellovriah  to  opaque  ocbre-yellow  and 
yellowish-browE;  tlio  äeoper,  SiderocenUe  of  Hauaroana  (ib.,  1306).  Protoxjd  of  iron,  osyd  of 
cbrome,  Silicate  of  iron,  caose  sliades  of  greeu. 


«B,  Google 


ANHTDEOUS   CAEBONATES.  677 

Carbonaoeoua  mattera,  or  carbon,  ^ve  &  dear  yellowisli  tint  to  some  eryatallizeii  calcite,  and 
rarfouB  dull  oolora,  i]rom  pale  drab  aad  buff  througli  gray  and  bluish-gray  to  deep  bl&ok,  lo  com- 
pact caleite  or  liinaBtoae ;  the  carbonaceons  matters  haviüg  been  doiiyod  Irora  tha  animala  of  the 
Shells,  coräla,  ete,,  out  of  whidi  Üie  liraestonea  wera  originally  made,  or  ftom  the  plaata  of  tlie 
same  sesa,  just  as  soils  aud  mitd  are  tiow  coloted  from  ths  same  causa ;  s&d  whau  thosc  carbo- 
naceouB  mattars  ata  alLiad  to  petroLeum  or  bitumen.  tbe  rock  has  a  Tetid  or  bitnminous  odor  wbea 
Struck  with  a  liBiumer.  The  fact  that  tha  dark  oolbta  mentioned  are  due  to  carbonaeeoua  aub- 
stancea  and  not  to  metaBie  oiyda  ia  proved  by  the  roeka  affotding,  whea  bumt,  ichite  quicklime. 
The  black  marblas  tbu3  coloced  ara  named  Äntkraamiie  (from  licöpa^,  cool)  by  v.  Moll  (Ephemer,, 
ii,  305,  1806),  Luca^rt  by  John  (Oh.  Untere.,  219),  and  LuailUle  hy  Jameson  (Min.,  ii.  ISO, 
1816);  they  indude  tha  Mwrmm-  LaouSeam  Plin.  (iiiri.  8).  The  J&ra  A-oMca  of  the  Italiuns 
belongs  liere.  Tha  bituminoua  or  fetid  limestones  ate  also  called  anthraconite  wheu  black ;  and 
also,  from  tlie  odor,  Siameslitne  (ayn.  SUnksl/me;  Siirikslem,  Saaslem,  SünMaBc,  Germ.),  Bome  baing 
light  gray  in  color. 

Dolomite,  or  carbonate  of  lime  and  magnesia,  oflen  constitntaa  the  veins  and  Shells  of  a  compact 
limastona,  aa  shown  by  Hunt;  and  tha  mngneaia  found  by  analysts  in  Buch  tooks  may  be  gen- 
erally  present  as  a  mixture  of  dolomite  with  oalcile,  rathet  than  as  a  chemical  aubstitutioa  of 
magneaia  for  lims.    (See  under  Doloutib.) 

Sand,  cMorite,  and  other  minerals  are  eometimea  taken  up  meehamoally  by  crystalliaing  ealcite. 

Mica,  talc,  elilorite,  Serpentine  are  often  diaseminated  in  cryatalline  llmestoneB,  having  been 
formad  in  thera  at  the  time  of  thoir  crystBlliaation,  and  are  among  the  materiala  whioh  produca 
the  cloildinga  or  variegated  oolora  of  auoh  limoatonea. 

Tha  yarieties  that  have  been  named  are  as  followa ; 

1.  OnHwary.  Crystalsandorystallizedmasaes  afford  easily  oloavage  rhombohedrona  ;  andwhen 
transparent  they  are  what  is  ealled  Jce!and  Spar,  and  also  IhuUy-refrading  i^or  (Doppel-spaÜi 
Germ.}, 

Ths  eryatala  vary  in  proportiona  from  broad  tabular  fo  moderatoly  elender  acicular,  and  täte  a 
great  diversity  of  forms.  But  the  eitreme  kinds  so  pasa  into  oue  another  through  those  that 
are  intermediate  that  no  Batiafactory  claaaiBcatiou  ia  possibla.  Many  are  etout  or  diott  in  ahape 
beeauae  normally  so.  But  other  forms  that  are  long  tapecii^  in  their  füll  development  oconr  ahort 
and  Etout  beaauso  abbreyiated  by  an  abrupt  terminatioa  in  a  broad  o,  or  an  obtuse  rhombohe- 
dron  (as  -J  or  ß),  or  a  low  scalenohedron  (aa  J'),  or  a  combinaüon  of  these  forras ;  and  thns  tha 
cvyatalB  having  easentially  the  Barne  oombinations  of  planes  vary  greatly  in  ahape.  The  foUow- 
ing  groups  may  answer  some  purpose  in  the  artangement  of  the  cryatala  in  a  oabinet.  They 
are  here  ehataoteriaed  by  stating  tha  form  or  forma  that  are  domiuant,  or  most  lai^ly  developed ; 
and  the  term  aibreviated  iB  used  as  above  eiplained.  Intermediate  forma  may  be  assigned  to  the 
group  with  which  they  have  the  most  in  common.  (5)  o  group,  or  Hat  tabular  (f.  553a);  the 
edges  of  tho  tables  may  bo  mado  of  prismatio  planas,  or  of  rhombohedral,  etc.  (c)  Iiow  rhom- 
bohedral  or  nail-bead,  — JS,  -iE,  etc.  (d)  B  group,  the  fundamental  rhombohedron  dominant 
(f  550),  (e)  Jfi;  or  cuboid  group.  (f)  2Ä  group.  {g)  2ff  abbreTiated,  (Ä)  4Ä  group.  (i)  4ß 
abbreyiated.  {j)  Long  rhombohedron  group,  induding  tha  loi^iar  rhombohedrons,  of  which  11, 
13,  -14,  ara  rather  common  (f.  561).  (fc)  Long  rhombohedron  abbreviated,  produdng  some- 
timea  fonns  Ihat  look  much  like  3-  or  6-sided  priems  (f.  563d).  {l)  Law  aoalenohedron  group, 
as  i°i  J'j  etc.  (m)  Ordinaiy  so^enohedron  or  dog-looth  grotlp,  that  of  1°,  one  of  the  most  com- 
mon of  forms  (f.  652a,  555-659).  (n)  Same  abbreviated  (f.  564,  665).  (o)  Long  aoalenohedron 
group,  or  that  of  i',  1°,  etc.  (p)  Same  abbreyialad.  (g)  PriBm-scalenohedron  group,  tha  sealenohe- 
dral  planes  beir^combined  with  an  oblongptiam*  (f.  554).  (r)  Prismatic  group,  the  prisra  i  beir^ 
elongated  ahd  dominant ;  and  variouslj  terminated. 

Preumierite  Esmark,  from  amygdaloid  in  Faröe,  is  calcite  In  cuboid  orystals  and  maaaive,  smalt- 
blne  to  violet  in  color,  brownish-yellow  by  transmitted  light,  subtransparent  to  transluconl,  and 
ehalcedonio  in  nspect. 

2   Tamirt,rysbds     Groups  o-/correiponding  to  tbe  different  kinds  deseribed  on  p.  G75. 

-*  CYylals  vnSi  tnleraai  impvni/ea,  eJc  (o)  Having  iaterior  planes  or  otlier  evidenoe  of  changea 
in  the  progress  of  theit  formation  (£  675,  576,  ST9).  ^&)  Oontainn^  impuritiea  synanetrically 
airin^ed 

4  Spiral  m  carved  aggregalitofs  of  erystals.  (o)  Spirally  arcanged  oryatals.  (6)  Beut  ot 
curved  oiystalliBitions 

5  Heiuiomorplunis  calczle  Jfalracakäi  ineludos  pseudomorphs  of  calwte  afler  ctieiiiie  from 
Sangerhausen,  named  under  the  mistaken  idea  that  the  matarial  oontained  soda. 

fi.  Bäicltite  (Braith.,  B.  H.  Ztg.,  xiiv.  311)  is  a  pure  oaldle  frora  Alston-Moor  in  Cumberland, 
white  in  eolor,  müä  an  (inöteö/105''2()'  aceordingloBreitliaupt's  measurements,  and  G.  =  2-6Ge— 
2-677. 
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B.   Varielies,  cryslalMzed  as  weZI  as  ujtcrystallieed,  based  im  !3ie  presence  0/  olh^  et 

dijftreni  impwities. 
"l.  IMomäic  ealcHe.    Cootaiaing  carbonate  of  magnesia  and  lime,  or  dolomlte — a  fact  si 
able  oiüy  by  chemlcal  metlioää,  urdeaa  the  amount  of  magaeaia  be  considerablo,  wlien  it  13  apparent 
in  ciystalB  in  tlie  at^Ie  SaE, 

8.  Ferrocoicile.    Contaimno;  earbonate  of  iron,  and  tnrning  brown  oü  exposure. 

9.  Manganocaläte.  Contamiag  carbonate  of  maiiganeae,  and  beoomiiig  browuial-bIa(;i:  oa 
expoaui'e. 

10.  FlvmbocaicHe  Jolinston  (Ed.  Phil.  J.,  vi.  VS,  1829),  white  to  jellowisb.  and  reddisb-browa, 
and  having  RA  5=105"  5J',  Breitii.;  10B°  6',  Dufr.;  105",  Ken ng.  G.=2>n3,T.  Hauer;  ä-Uü 
—  a-TiS,  Deael.    Containa  some  carbonate  of  lead. 

11.  Äeotoe  Breith.  (Handb.,  313,  1841).  Grayish-wliito,  and  oocuirmg  in  rbombobedrona  2B; 
fiA  Ä=;105  8',  Ereith.  G.=2-BI9— ä'SiO.  Contains  aome  carbonato  of  barjtes.  !Froni  Cum- 
berlaud,  En^and. 

12.  SparStäe  Breißi.  [B.  U,  Ztg.,  xviL  53,  1858}.  WMte,  grajisli-whiie,  becoming  brownisli- 
blaolc  on  eapoanre;  KAß=104  574^',  Breith.;  tf.=2'808— 2-818.  Occura  with  franklinite  and 
zinidte  at  Sparta,  Sterling  EiU,  Hamburg,  N.  J,,  and  oontains  some  carbonate  of  manganese.  Sbep- 
orcf  proposed  tbe  came  calcmumsite  for  the  mineral  fVom  Sterlii^  (anal,  6). 

IB.  StronHanMoiciie  OiDnili  (Proo.  Ac  SoL  Philad.,  vi.  114,  1862);  in  opaque  whitB  erystala, 
oocnrring  in  globales  which  haTe  a  surfaoe  cousiating  of  the  terminationa  of  acute  rhombobedroDa, 
eDdH.=3'5.  Containa  some  atrontia,  and  bencs  givea  a  deiäded  red  Harne  beforo  the  blow- 
pipe. 

14.  limiamebkau  limestone  (lasaonue,  Mem.  Ac,  Paria,  ITiS,  diaur  carlionatee  qiiartzifÄre  H, 
1301);  otysSalaof  the  formin^,  550c,  from  Fontainebleaa  anlKemours,  Franoe,  which  oontain  a 
large  amount  of  Band,  some  50  to  6a  p,  c.  acoordiug  to  Doleaso,  with  6,— a'5B— 2'e4,  the  latter 
irom  one  contaimug  5T  p.  &  of  aand. 

15.  HMoptie  Haugbton  (PhiL  Ifag.,  IT.  svii.  16,  1859)  ia  a  graas-grocn  cleavable  calcito  from 
Central  India,  contaimng  about  14  p.  0.  of  a  siliceous  roaterial  Uke  glaucojiite  (q.  v.),  to  whiKh  tbe 
coloc  ia  owing. 

0.   Vmieties  iaseä  onßbrous  or  lameüar  stnict^re. 

16.  Saiin  ^a/r;  flne  ßbrous,  with  a  silky  luBtre.  Eeaemblea  fibroua  gypsum,  which  is  also 
cäUed  satia  spar,  bnt  is  mnoh  harder  and  e&rvesoes  with  adds. 

n.  Argadine  Kirwan  (Mio,,  i.  104,  l'JSi  ;  Schi^er^aih  Hofmann,  Bergra.  X,  183,  1189  ;  Slate 
Spar).  A  pearly  lamellar  calcäte,  the  lamelUe  more  or  leaa  undnlating ;  eolor  white,  grajish,  yel- 
lowish,  or  teddish. 

18.  Apkrite,  iü  ita  harder  and  more  sparry  variety  {Sduwmspalk  Preiesleben),  ia  a  foliated  white 
pearly  ealcil«,  near  argentine;  iu  its  softer  kinds  (^hawiterde  W.,  Sävery  Chalk  Kirwan,  Ecume 
de  Im-e  H.)  it  approaäiea  challi,  though  lighter,  pearly  in  lustre,  ailvery-whfte  or  yellowiah  ia 
color,  soft  aud  greasy  to  the  toach,  and  more  or  leaa  Bcaly  in  atructure. 

D.   Oramda^  nuissive  lo  cryplaaT/siallijie ;  Liwtestoiie,  Marbk,  CMUc. 

19.  GVonniw  Iknesbrne  [Sacchairoidal  Umestone,  so  named  beoause  ]ike  loaf  sugar  in  fraoture). 
Tho  texture  variea  from  quite  ooarse  to  very  flne  granulär,  and  tha  latter  paaaea  by  imperceptible 
sliadea  into  compact  limoatone.  The  ocJors  are  yarioua,  aa  white,  yellow,  reddiah,  green,  and 
tiauall;  they  are  clouded  and  give  a  handaome  effect  wheu  the  material  is  polished.  When  such 
limeatonea  are  ßt  for  poliahing,  or  for  arcbiteatoral  or  ornamontal  use,  tbey  are  o^ed  marUes. 
(a)  Slaiiim-y  mmble  is  pure  wiiite,  fine  graioed, and flrm  in  teiture.  The  Parian  marble  ftom  the 
island  of  Paroa  (the  Lydmüea  of  the  ancienta),  FertieHoim  from  the  quarriCB  near  Athens,  I/nni 
marbles  of  the  coast  of  TuBcany,  and  the  Carrara,  of  Modena,  Italy,  are  among  the  best  of  statu- 
ary  marbles.  AnMteciwrol  roarble  inolodea  botb  white  and  colored.  (6)  Tbe  Oipolm  of  ItaLy  is 
white,  with  pale  greeni^  shadiags  fcom  green  talo ;  it  does  not  stand  the  weather  weil  (c)  Giallo 
anlico  of  Ilaly  is  oehre-jellow  to  cream-yellow,  with  some  wMtish  spol«.  (d)  Tlie  Sienna,  or 
Brocaiello  de  Sienna,  ia  yellow,  veined  or  clouded  with  bluish-red,  having  aometimea  a  tinge  of  pur- 
ple.  (e)  The  Mandelato  is  a  light  red  witli  yellowiah-white  spots.  A  red  Mnd  from  Tireo  iu  Scot- 
land  bas  difi^ereot  shades  of  red,  aa  rose-red,  flesh-red,  reddish-white ;  one  from  Tennessee  ia 
elouded  with  browniah-  and  pntpliab-red.  (/)  The  Bardiglio  ia  gray  with  erowded  dark  well-deflned 
oloudings,  oonsiating  parüy  of  Serpentine,  from  Corsica.  (g)  Tu.rqvsis-Uv,e  marble,  from  the  quar- 
ries  of  Seravezza  near  Carrara,  has  a  fine  grayish-blue  ooJor,  veined  wiüi  white.  (A)  Tsrd-Aiiliqm 
is  clouded  green,  the  eolor,  owing  to  the  presence  of  Serpentine  (see  p.  465),  yellowish-green  to 
bluish-green. 

20.  Sard  compact  Umsstoiie.  Variea  from  nearly  pure  white,  through  grayiah,  drab,  buff) 
yellcwish,  aud  reddlsh  shadea,  fo  bluiah-gray,   dark  browiah-gray,  and  black,  and  & 
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variously  veiaeii  The  eolore  duU,  eicepting  ochra-yellow  and  oohre-red  varietiea.  Man?  kinds 
saske  beautifUl  marble  Wien  poliBhed. 

(a)  Black,  (b)  y^ßvi,  (c)  red,  aud  (d)/eMkmda  have  been  mentioned  (pp.  676,  671). 

The  PorU/r  (d),  oalled  aometlnies  Bgyptian  marble,  ia  of  blaek  color,  handaomefy  veiued  witb 
yellow  dolomita.  and  oomea  from  Porto-Venere.  near  Spezia;  the  rock  ia  of  the  lower  Lias.  («) 
raimo-di-Morle  (Doath's  Rohe)  of  Italy  is  blaok,  with  aome  white  fossil  ahelle.  (/)  Mmile  of 
Laniqueäoc  is  fine  deep  red  or  browniah-ced,  with  Bomc  white  and  gray  dus  \o  foBsils,  aad  is  Ixata 
St.  Beauma  iu  Trance,  (d)  Griffe,  from.  the  Dept.  of  Herault,  Prance,  ha,?  a  reddish-browii  base, 
with  somewhat  regularly  arrat^d  spota  of  dear  rod,  and  some  whltiah  round  apota  due  to  gonia- 
tites.  (Ä)  Swrmcdm  uiarble,  from  the  Pyrenees,  ia  deep  red  miied  ■with  gray  aod  yellow.  (i) 
Bird's-eje  marhle  is  gray,  wi(h  whitieh  eryatalline  pointB,  and  is  from  central  New  York . 

(ft)  Shell^marble  inäudea  kinds  conaiating  largely  of  foasil  Shells ;  (i)  Madr^oric  marble,  Üioae 
containiug  corals ;  (m)  MioriMd,  those  oontaioiiig  Bnorinal  {ccinoidal)  remains.  (n)  L/amadieUe  ia  a 
daik  bcown  ahell-marble,  with  brilliant  fire-lika  or  chatoyant  Latemal  reilectiona  proceediag  from 
the  Shells,  and  Oxim  Bleiberg  in  CarinÜiia;  and  another  kind,  with  the  Shells  yellow,  eomea  from 
Aatraohan. 

(d)  Bidn-marble  ia  a  kind  of  compact  calcareoua  marl,  ahowing,  when  pohahed,  piotures  of 
fortificaüons,  templea,  etc.,  in  ruina,  due  to  Infiltration  of  osyd  of  iron. 

(ji)  LiOiographic  stoneis  a  veiy  even-grained  compact  limeatone,  nsually  of  buff  or  drab  color; 
aa  Umt  of  Solenhofen. 

(9)  Braxia  marbla  ia  mado  of  fragmenta  of  limaatone  cemented  togethar,  and  is  often  vecy 
beauüful  when  tha  fcagmeots  are  of  different  colors,  or  are  imbedded  in  a  base  tha.t  tontcaata 
well.    The  colora  are  very  varions.    — - 

(r)  Faädiag-siOTie  marble  conaiata  of  pebblea  or  rounded  akines  cemented.  It  ia  ofien  oalled 
impcoperly  breccia  maxbia. 

(8)  Bydraulic  limeslone  ia  an  irapure  limestone.  The  French  Tarietiaa  oontain  2  or  3  p.  c,  of 
magnesia,  and  10  to  20  of  sihca  and  alumina  (or  olay).  The  yarioties  in  the  United  States  contain 
20  to40p.  0.  ofmagneaia,  aud  12  to  30  p.  c  of  silica  and  alumina.  A  variety  worksd  estenaively 
at  Rondout,  N.  T.,  afforded  Professor  Beck  (Min.  N.  Y.,  18)  Carbonic  add  34-20,  lime  36-60, 
magnesia  12-35,  silica  1531, alumina 9' 13,  sesquioxydof iron 2'25.  Oxydof  iron )3 rather prejndieial 
to  it  than  otherwise.  Tieat  obaetjea  that  in  the  best  Prencli  there  are  20  to  30  p.  c.  of  oli^,  and 
in  that  only  moderately  good  10  to  12  p.  c.  Au  inipure  liinestone  of  France,  whidi  needs  no  sand 
for  raaking  the  cement,  it  containing  ealdteSip.  c,  olay  81,  oxydof  iron.  15=100,  ia  callod  yiii^r- 
cemeai  (Duft.  Min.,  ü). 

21.  soft  compact  limeslone.  (a)  GhaSc  ia  white,  giayish-whita,  or  yellowiah,  and  aoft  enough  to 
leave  a  trace  on  a  tward.  The  conaolidation  tnto  a  rock  of  such  soitneas  tnay  bo  owing  to  Üio 
faot  that  tiie  umterial  is  largaly  tho  hollow  ahella  of  rhizopoda. 

The  crda  of  the  Romans  (nsually  translated  ehalJc)  was  moatly  a  white  elay,  true  challt  baing 
little  known  to  t±ie  andents.  The  kiad  deseribed  by  Pliny  aa  the  tnost  inferior  kmd  of  eretaceous 
earth,  and  aa  uaeä  for  marking  the  feet  of  alaves,  was  probably  true  chalk. 

(6)  Oaka/reoM  ma/rl  (Mei^lkalk  Oerm.)  ia  a  aoft  earthy  deposil,  often  hardly  at  all  oonaolidated, 
witji  or  without  disönot  fri^menta  of  ahella;  it  genorally  containa  muehclay,  andgraduatea  into 
a  calcareona  day. 

22.  Ooncretiomm/ massive,  (o)  öoKfe (Bogenstejn  Germ,)iaa  granulär  Iimeatone,but  ita  graina 
are  minule  rounded  oonoretiona,  looking  aomewhat  like  tho  roe  of  fiah,  the  name  Coming  from 
'(*"■,  egg.  It  oocura  among  all  the  geological  formations,  from  the  Lower  Siluriaji  to  the  moav 
recent,  and  it  ia  now  fonning  about  the  coral  reefe  of  Florida.  (6)  FisclUe  (Brbaenstain  W.)  con- 
aiata of  concretiona  aa  large  often  as  a  amalt  pea,  or  even  larger,  the  concretions  haring  uaually  a 
diatmct  concentric  atrnoture.  It  is  formed  in  laige  maaaea  in  the  vidmty  of  the  Hot  Springs  at 
Carlabad  üt  Sohemia. 

23.  ßeposiied  from  cokareous  sprmgs,  sireasiis,  or  in  casems,  efc. 

(a)  Slalactiies  are  the  calcareona  cylindera  or  conea  ttiat  hang  from  the  roofa  of  liraestone 
caverna,  and  which  are  formed  from  the  waters  that  drip  Üirongh  the  roof ;  thoae  watera  hold 
some  biearbouate  of  lime  in  aointion,  and  leave  carbonate  of  linie  to  form  the  atalaotite  when 
evaporalion  takes  place.  Stalactites  Vary  from  tranaparent  to  naarly  opaque ;  from  a  granulär 
crystahine  atcucture  to  a  radialing  fitaroua ;  Irom  a  white  color  and  colorleaa  to  yeiiowiah-gray 
and  brown. 

(6)  SliUagmiie  ia  the  same  material  oovering  tho  floora  of  cayems,  it  being  made  from  tiie 
watera  Üiat  drop  from  the  roofa,  or  from  aouroea  ovet  the  botlom  or  sidea;  conea  of  it  sometimes. 
riae  from  the  floor  to  meet  the  stalactitea  aiiova  It  conaists  of  layera ;  but  these  are  very  irreg- 
ularly  curred,  or  beut,  owing  to  the  knobs  and  coneleta  äat  are  made  over  the  floor;  andi 
poliahod  apeoimena  gensrally  owe  muoh  of  their  lieauty  to  the  t^ate-hke  or  onys-liko  bandiugs., 

Stalagmite  ia  the  Altdiasiräes  (alabaster-stone)  iu  part  (if  not  wholly)  of  TheophraBtn.a,  Pliny, 
anl  other  anoient  writers ;  that  is,  the  stone  of  which  ointment  vaaes,  of  a  cortain  form  calied 
atabivslei's,  were  made.    (See  OTPaüM,  p.  640.)    A  locality  near  Thobes,  now  well  knowu,  was 
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largelj  explored  bj  Üib  imclents,  and  the  material  bas  oflon  been  hence  called  EgTpüan  alabaeter. 
It  was  also  formerly  called  cmyx  and  onychifes;  Horaoe,  in  the  3iJ  book  of  Mb  Ödes,  speaka  of  au 
omtoenl  vaae  of  onji.  Pliny  meDtions  colunms  of  "ouyi,"  or  "alabaslritos,"  that  were  32  ft. 
in  height,  aud  mentlona  DamaEcus  as  afibrdii^  a  bind  whiter  then  tha(  of  Thebes.  In  the  arts 
it  ia  often  now  called  Orieriial  Alabasier;  and  sometimeB  also  GibraUa/rslone,  trom  the  occurreDce 
of  the  matmial  in  a  cavem  at  Gibraltar. 

(c)  dUc-sMa-,  limierirö,  CWc  Tufa.    Travertine  {Confdio  di  Tivoli)  ia  of  esseutially  the  aame 
or^lin  with  Stalagmite,  bnt  ia  disönctivelj'  a  deposit  from  Eprings  or  rivers,  espedally  where  in 
large  dopoaits,  as  along  the  river  Anio,  at  Tivoli,  near  Eome,  where  the  deposit  is  acorea  of  feet 
in  thickness.    It  has  a  veij  oavemons  and  irregularly  banded  structure,  owing  to  its  mode  of 
fonaation.    It  ia  the  Lapis  TihiHinns  of  Vitcavius,  iL  o.  1,  and  Pliny,  mvi  48,  etc. ;  the  word 
traveriine  being  a  corruption  of  tibwUne.    It  iodudee  also,  especiaJly  under  ÜJ   nam     f  calc  t  fix, 
celliilar  depositiona  fcoin  the  watora  of  amall  aprir^s  or  aouroes,  which  ölte    co  ta     f     ü  1 
twiga,  moss,  nuta  or  seed,  etc.    The  OsteocoJtas  (Beirtwelle,  Beinbrnch)  G«a       (p     1  15    )      q 
ossa  fraota  intcü  corpus  sumptua,"  as  was  thoufäit  at  the  öme  (osteacoUa  of  1  t         th  ra) 
long  aince  ahown,  a  ceBular  calc  tufa,  oonsistiQg  of  incruEtiugs  of  äagm    t      f       d  th 

maiah  plarits.    It  raeans  bone-ghie.    IiioUle,  (Mlilzin,  is  also  ca^sinter. 

(rf)  Agaric  mirt^al;  Rock-milk  (Bergmilch,  MarOmikh,  Germ.)  Ia  a  very     ft  wh  t    m  tenal, 
breaking  eaeily  in  the  fii^ra,  deposited  sometimes  in  caveras,  or  about  s      ee    1   1  Ii  g  hm 
Biäaüoa. 

(e)  ÜKk-meol  (Eerg-mehl  Qerm.,  J'itrwia  fossilis  Bniokni.,  etc.)  is  white       i  1   ht  Ijk        tt 
beoomii^  a  powder  on  Hie  allghtöst  pressure.    It  is  an  efB-otesceace,  and  la     mm  1  an 

especiaUy  at  the  quarries  of  Hanterre. 

Analyses :  1,  2,  Stromeyer  (Güb.  Ann.,  slv.  225,  Unters.,  53) ;  3,  Schnabel  {Eamm  d  "^uppl 
62);  4,  Ahreud  (Hansm.  JTm.,  1324);  5,  Stromeyer  (L  c.) ;  6,  Jeazsoh  (Pogg.,  sevi.  141);  7, 
EJchter  (Ramm.  Min.  Oh.,  209);  8,  Tyler  (Am.  J.  Sd.,  H  nsix  114);  9,  Gibbs  (ßamm.  3d. 
Snppl,,  ea);  10,11.  Moiiheira(ib.);  12,  T.  8.  Hunt  (this  Min.,  1854,  438);  13,  JohnstoD  (Edinb. 
N.  J.  Sei.,  vi.  191;  14,  Delesse  (Hov.  Sei.  et  Itid.,-xii,  118);  15,  v.  Hauer  (Ber.Ak,Wion,m  lül); 
16,  Eaippel  (J.  pr.  Ch  ,  Ivii.  324) : 

Ö         fa        ila     2ii      %      öa 


leeland,  irp. 

43 '70 

0-15 





6fi-15=lno  Slrom, 

Andreasherg 

48-65 

B5-98,H  0-10=100  Strom. 

Brilon,  Westphalia 

43-62 

0-13 

55-30,  S  1-07  =  100-02  S. 

Höllengninde,  ffnh. 

43-Ba 

2-19       0-50 

0-18 

53-79=100-58  Ahread. 

41-66 

3-JO 

5S-O0=99-3B  Strom. 

40-11 

0-33       6-83 

0-38 

0-93 

48-75,  S0-33=9a-85J. 

44-04 

7-13 

1-21 

47-93=100-30  Eichter. 

gtirling,  K  J.,    "    G=2'ai5 

42-01 

13-19 

43-65=99-46  Tyler. 

Zhie  m.  of  OUrack 

43-81 

0-61      

4-07 

0-SB 

60-76=100  Gibbs. 

.   "         Altenbei^ 

43-28 

5-78     

50-10=100-22  Monheira. 

43-05 

5-11       0-42 

0-65 



50-36,  S:0-1B=99-G7M. 

ÖaC    i'eÖJtfgCl'bÖ 

12.  Loa  ?,  Ferrocdldte  93-90    4-64  1-B9     =100-18  Hunt.     G.=;3-715, 

13.  Wanlookbead,  PlmrAooals.  [92-3] 7-8=100  Johnstoa. 

14.  LeadhiUs,  "  97-61 3-S4=99-9a  Dolease. 

15.  "  "  92-43 7'74=]00-17  Hauer.  G.=2-772. 

16.  Carrwra Marbk  98-765   0-900   ,  Si  0-006,  Pe,  ön,  Sl  0-088,  Band  0-156. 

jp  and  loss  0-090  =  100  EteppeL 

Nalrocalcile  afforded  Marehaud  (J.  pr.  Ch.,  ilri.  95)  C 
gangue  I-10=99'98.  lodiue  has  been,  found  in  certain 
Lerabert  (J.  d.  Pharic.,  III.  sis.  340). 

Pjrr^  etc. — In  the  elosed  tube  sometimea  deerepitates,  and,  if  ei 
ehange  its  color.  B_B.  infuaible,  but  beoomes  caustle,  glows,  and  cdlors  the  flame  red;  after 
ignition  tiio  assay  reacts  alkaline ;  moisteoed  with  mnriatu:  acid  imparts  the  charaoterisCio  üme 
colot  to  the  flame.  In  borai  diBsolvea  with  effervescence,  and  if  saturated  yields  on  cooling  an 
opaque,  milk-white,  crjstalline  bead,  Varieties  containing  metallio  oiyds  color  the  borax  and  Salt 
of  phosphoniB  beads  acoordingly.  "With  aoda  od.  platimim  foil  fuaea  to  a  dear  maas ;  on  cbarcoal 
it  at  flrst  ftisea,  but  later  the  aoda  ia  abaorbed  by  the  ooal,  leaTiog-  an  inftiaibla  and  strongly 
lumiuous  residue  of  hme.  In  the  solid  roaas  efiferresces  when  moistened  witii  muriatic  aräd,  and 
Sagmeuta  diesolve  -with  brisk  effervescence  even  in  cold  acid. 

Oba. — Andieaabei^  in  the  Ilarzia  ono  of  the  best  European  looalities  of  crystahized  calcite; 
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there  are  otter  localities  In  the  Tjrol,  Styria,  Carinthia,  HungBry,  Saionj,  Hesse  Darrastadt  (st 
Auerbach),  Hossb  Caäsel,  Horwaj,  France,  and  in  England  in  Derbyahira,  Oumberlaud,  Cornwall, 
Scoüünd ;  in  leeland.  In  Iceland  a  Single  rliomboliedron  (ß)  oyer  B  yds.  long  and  3  Mgh  has  been 
observod. 

In  the  U.  States,  in  N.  Yorle,  in  St.  Lawrence  and  Jefferson  Cos.,  especiaUy  at  tho  Eoasle  lead  loine ; 
orystalB  Mghly  modified  (£  660,  561),  and  often  transparent  evea  wben  lai^e  ;  one  nearly  trans- 
parent, in  the  cabinet  of  Tale  College,  weighir^  1 65  pouods  ;  often  covered  in  pnrt  by  crystala 
ot'galenite;  at  tbeHatural^Dam,  Sm.fronLOourerneiir,  iuthe  samevicinilrt-,  goodcrystals;  aiso  at 
the  Wilson  vein  in  GouTemear,  and  the  Jepaon  Tein  in  RoHBie;  at  the  Parish  ore  bod  in  Gouver- 
neur, fine  geodes,  in  speeular  iron ;  in  Jefferson  Co.,  near  Ctabow,  on  thelandofMr.  Benton,  from 
a  decompoaing  limestone,  large  crystala  aometimes  aa  olear  aa  Iceland  spar ;  rose  and  piirple 
varietiea  very  beautiftil;  sonje  lai^  cryatala  of  a  hundred  Iba.  and  upward;  i  m.  8.  of  Osbow, 
in  Antwerp,  a  Tein  of  ealmte  and  lead,  whioh  afforda  beautiftil  eleavage  masaea  of  white,  purplo, 
and  brownish  shades ;  also  interesting  crysMla ;  in  Esaez  Co.,  town  of  Moriah,  on  Mill  Brook,  near 
Port  Henry,  crystals  of  calcite  in  white  linjestone ;  dog-Moth  spar  (f.  552a,  1'  and  also  1',  -2),  in 
Niagara  Co.,  near  Lookport,  with  pearl  spar,  celeatile,  seleuite,  and  anhydcile ;  in  Onondaga  Co., 
near  Camillus,  along  the  r^road;  good  cryatala  in  Herkimer  Co.,  1  m.  S.  of  little  Falls,  in  liie 
bedof  a  Bmall  straam;  in  Lewis  Ca,  at  Leyden  and  Lowville,  and  at  the  Martinshargleadmine; 
on  the  westem  bank  of  Dry  Sugar  Risor,  near  Boonville,  Oneida  Co.  (f.  652c) ;  at  Anthony'» 
Hose  on  h    H  m  rly  groups  of  large  tabulap  ctystala  (£  553a)  ;  at  Watertowu,  Ägorie^ 

ttiineral,  co    n  d      of  a  oave ;  ai  Soholuirie,  fiae  stalacUlee  in  many  cavems,  of  which^! 

EaU'B  oa  m  moua ;  at  Camillua  and  Schohacie  (near  (be  barite  locality),  ßirotiS,  in 

consider  d    ce       d  at  De  Long's  Mill,  St  Lawrence  Co.,  of  a  flne  satin  luatra  In  Jfame, 

at  Thomasto         ti  and  prismatio  oryslals,  common.    In  If.  Bamp.,  at  the  iron  miues,  Fran- 

couia,  a  Mass   at  WjUiamsburg  and  Southampton,  argenliite.    In  Goan.,  at  the  lead 

Biino,  Midd!  w  a  tals  (!-2,  -J,  I,  Short  or  long,  and  1',  ß).  In  Ä  Jsrsey,  at  Bergen,  fine 
cryatalliza  11  w  ca  cite,  with  datolite,  etc.,  in  trap  (f  652b)  ;  at  Franklin,  a  pink  variety, 

and  good  cleavage  apeeimens.  In  Fenn.,  in  York  Co.,  Icoland  apar.  lu  Virgiaia,  at  tfie  celebratcd 
Wier's  caTB,  stalacläes  of  great  beanty ;  alao  iu  the  large  caves  of  Ee^ilac&y,  At  the  Lake  Sape- 
rior  copper  mines,  splendid  crystals  often  oontaining  soaJes  of  native  oopper. 

At  Warsaw,  llliuoia,  in  great  Tariely  of  form,  liuing  geodea  and  ünplauted  on  quarta  ciystals ; 
flt  Qiiinoy,  Dl. 

In  Nova  Scotja,  at  Parliidge  L,  a  wine-colored  oaldte,  and  other  interesüng  varietiea. 

Corfds,  of  whioh  large  reefö  are  formed  in  tropicBl  regions,  consiat  mainly  of  carbonate  of  lime. 
B,  Silliman,  Jr.,  obtained  ibr  a  reoent  apeoies  of  Madrepora  (Dana'a  Eaport  on  Zoophytea,  and 
ateoAm.  J.  Sd.,  IL  i.  189)Carbonateof  Mme  94'807,  phosphatea,  flnorida,  etc.,  0'T4B,  organic  maXr 
ter  4'4!l3.  And  the  deposit  of  pbosphates  and  flnorida  afforded  the  percentage — Si  12'5,  Üa  7'5, 
iSs  i'3,  Mg  J  26'62,  CaP26'34,  iägP  B-00,  SlandPe  14'84.    Other  analyses  gave  aiiniiar  reauits. 

The  malerial  of  tbe  common  marblea  ia  either  granulär  or  compact  limeatone.  These  rooka 
when  bumt  form  quiiAlime.* 

Alt. — Oflldte  ocenrs  under  tbe  forms  of  dolomite,  calamine,  spathic  iron,  maJachite,  aznrite, 
gypsura,  amithaonite,  barite,  fluorite,  limonil«,  götbite,  red  iron  ore,  minium,  meerachaum,  ehlo- 
rite,  quartz^  ohaloedony,  gamet,  feldapar,  mica,  pyroluBite,  hansmannite,  manganite,  maroaeite, 
galenile,  blende,  catiT©  copper.  The  change  to  dolomite,  aa  Bischof  esplains,  may  take  place 
thxough  biearbonate  of  magneaia  in  BoluHon ;  to  epaßäc  iron  (Fe  ö)  through  sulphate  of  iron  iu 
Solution,  fonoing  solphate  of  lime  and  carbonate  of  u>3n ;  or  by  carbosated  watera  oontmaing 
biearbonate  of  iron,  which  slowly  diasolve  caldts,  while  the  carbonate  of  iron  takes  ita  place, 
forming  a  psendomorph  by  aubstitation  j  to  smi(teoBi(B  (2uO)  through  sulphate  of  zinc  in  Solu- 
tion; tooatomin8(2n'§i+14  S)  probably  by  a  change  flrat  1o  2iiö  and  thea  to  the  ailicate, 
through  alkaline  Beates  in  solaäon;  to  laala/AiieÜiroxigh  a  Solution  of  anlphate  of  copper,  which 
forms  carbonate  of  copper  and  sulphate  of  lime ;  to  gypswn  or  atOiydriie  through  the  aetion  of 
solphnrie  seid,  whidi  aräd  ia  produeed  by  the  oiydation  of  sulphuretted  hydrogen  or  otherwise, 
thua  fonning  solphate  of  lime ;  \o  gmrla  by  walere  oontaming  alkaline  Silicates,  whioh  f^ord  free 
siliea ;  to  flvoräe,  Umoniie,  and  other  apecies,  by  the  removal  of  the  Ca  0  by  watera  which  hold 
carbonio  add  or  alkaline  Silicates,  and  at  the  aame  üme  contain  the  ingrodients  formii^  tbe  replacing 
mineraL    Limomie  or  red  iron  ore  might  raault  ftrom  the  decompositioa  of  pyrite  in  the  vidnity. 

Uollow  scalenohedrons  from  the  provinee  of  Amsbei^  wete  found  by  Nöggerath  <Veih.  nat 
Ter.  Bonn,  1863, 137)  to  consistof  an  exterior  coatjug  of  azurite,  and  an  interior  layer  of  malachite. 

715.  DOLOMITE.    Piorros  caloaJres  träs-peu  effervesoentea  areolos  awdea  D.  Dolomjeu,  J.  de 
Phys.,  xsxii.  1,  nsi.    üolomie  Saussure,  Toy.  Alpea,  §  1929,  IJ96.    Dolomite  Kiniian,  lOn., 
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i.  111,  1^94.  Bvtlöcspfltfi,  Etomboidalspatli,  KoHenaauectet  Kalkerde,  BittcrHalzGrde  (with 
anal.),  Klapr.,  Schrift.  Nnt.  Fr.  Borl.,  v.  fil,  1184,  Beitr.,  i.  300,  1796;  also  Beitr.,  üi.  297,  iv. 
204,  236,  T.  103,  "si.  333,  Spatli  magni^sien  Ddomelk.,  Sciegr.,  i.  201,  1792.  Micmit  Klapi., 
Beitr.,  iü.  292,  1802  (diseov.  at  Miemo  l)j  D.  Thomson  in  1191,  and  Beet  by  him  to  Kl.  laboUed 
Magnesian  spar).  Bautenspath  pt.  Wa^.,  1300,  Ludwig's  Werner,  i,  61,  154,  1303.  Cham 
carbooat^  magueaifee  pt.,  C.  c,  aluminitöre  (fr.  Saussure's  anal),  H^  Tr.,  1801.  Bittorkalk  pt. 
Hansm.,  Handb.,  BBO,  1813;  Perlspath  pt.,  Eautkalk,  Kalktallcspath,  C^erro.  Featl  Spar  pt, 
Brown  Spar  pt.,  Bhomh  Spar  pl.,  Magnesian  Umestone.    Späth  perl^  Fr. 

Conites,  nintkalk,  Eehius,  Min.,  Il95.  Conite  Sc/amuzcha;  TeraeieLnisB,  etc.,  20,  1801. 
Konit  Germ.  Surhoflan  Karst.,  Mag.  ÜTaC.  Pr.  BorL,  I.  4,  257,  180T,  anfl  TabeE,  BO,  1808. 
rharandit  JVeiesfcSön,  Oeogn.  Arbeit,  v.  213,  1820.    BroBSit  Eimel,  ZS.  f.  Pharm-,  24,  1S50. 

Khomtohedi-al.     S  A  ^=106"  15',  0  A  ^=136°  8^',  «=0-8322.     Ob- 

served  planes :   0,  {r2,  R,  4,  -3,  -^,  1°,  1'  (hemihedral). 

^™  0  A  i-2=90%  0  A  4=104°  35',  0  A  2=117° 29',  0  h^ 

=154°  20',.iAi=135°  57',  2  A  2=79°  36'.     BaM 

varies  between  108°  10'  and  106°  20'.     An  increase  of 

100°  C.  diminiahes  the  angle  4'.     Oleavage :  R  perfect. 

""      5  jS  often  curved,  and  Becondarj  planes  usnally 

witb  borizontal  strise.     Twina :  eirailar  to  f.  572,  page 

673.     Also  in  imitative  shapes ;  also  amorphous,  granulär,  eoarse  or  flne, 

and  grains  often  slightly  eohei'ent. 

H.— 3'5— 4.  G.^2'8— 2'9,  tme  dolomite.  Lnstre  viti'eous,  inclining  to 
pearly  in  some  Yarieties.  Color  white,  reddish,  or  greenish-white ;  also 
rose-red,  green,  brown,  gray,  and  black.  Subti-ansparent  to  ti'anslueent. 
Brittle. 

Comp.,  Var.— Normal  or  tnie  dolomite  has  the  forraula  Ca  C  +  ÄtgC=CarboBato  oflime  64'36, 
carbonaM  of  raagcesia  4ä'B5.  Soms  kinde  included  under  tbe  name  have  tbe  two  earboaat^  in 
othor  proportiona ;  but  this  may  ariBO  öom  tlieir  bema;  mixturea  of  dolomite  with  caloite  or  mag- 
neaite.  Protosyd  of  iron  replacea  part  of  the  magnoflia  m.  some  dolomite ;  so  also  protoiyd  cf 
manganeae ;  and  more  rarely  oiyd  of  oobalt  or  ainc 

The  varietiea  ar©  the  foUowii^ : 

(1)  ÜrystaUized.    Feairl  äpor  inoludea  rhombohedral  crjstallizations  with  curved  faces. 

(2)  Oolvatmar  at  fibrous. 

Jfiemifa,  from  Miemo,  Tusoany,  is  eitber  in  cryatal'  oolumnar  or  grinular,  and  pale  aaparaguB- 
gretm  iu  odor. 

(S)  Oramilm;  or  saecltmxiid,  conalitutes  many  of  tha  kmdo  of  white  atatuary  marble,  ana  white 
andeolored  architectural  marbles,  names  of  some  of  wMoh  liaye  hoon  montioned  ander  ealcite. 

(4)  Oompad  mamse,  libe  onünary  limeatone.  Many  of  the  limastone  atrata  of  the  globe  ara 
here  induded,  and  muoh  Ji^raidic  l^iieslone,  notioed  under  caloito. 

(5)  Compact  porceUattime,  OuThoßan;  anow-white  and  BubtranBlucent,  with  a  conohoidal  fl'ac* 
ture,  aometimes  a  little  opal-like ;  irom  Onrho^  in  lower  Anatria. 

(B)  fbrriferoiis ;  Broum  spar,  in  part.  Coataina  carbonate  of  iron,  and  as  the  proportion  inoreaaeB 
it  gradnates  into  ankerite  {q..  v.).  The  color  ia  wliite  to  brown,  and  beoomes  hrowniah  ou  espo- 
sure  tbcongh  the  Oxydation  of  the  irou.  A  columnar  küid,  containing  10  p.  c.  of  carbonata  of 
iron,  has  been  caüled  BrossUe  (anal  !9);  ö,=2til5.  Tkarimdile,  bom  Tharand,  near  Dresden,  ia 
crystaUized,  and  conCaina  4  p.  c.  of  ^e. 

(7)  Mmgmijwous.  Colorleas  to  fleah-red.  RAR—loe'  38' {anaL  20,  by  Ettling);  106°  18' 
(anal  Bl,  by  Ort> 

(8)  CobalUferoiis.     Colored  reddiah  (anal.  23);  G.=2-821,  Gibbs. 

(9)  The  Tarieties  baaed  on  variatioiis  ia  the  proportiona  of  the  carhonatea  aro  the  following : 
(a)  Normal  liolamiie,  ratio  of  Ca  C  to  M^  C=I  :  1  (anal  1-24);  (6)  ratio  H  :  1=3  :  a  (anal. 
25-30);  (c)ratio=2  ;  1  (anal  31-33),  inoludea  gurhoflam,  or  gwhoßs;  (d)  ratio  3  r  1  (anal  34); 
(a)  raldo=6  :  1  (anal  35);  (/)  ratio  1  :  3  (anal  36,  87),  or  cortile.  The  last  (/)  may  be  dolomitio 
magnesite ;  and  the  othera,  irom  J  to  e,  dolomitio  eaJdte,  or  calcite  +  dolomite.  The  manner  in 
whioh  dolomite  is  often  mised  with  calcäte,  forraingits  veina  andits  foasil  ahella  (aee  below),  showa 
that  this  is  not  improbablo. 
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Analyses:  Ratio  1:1.  1,  Sucltow  {J.  pr.  Gh.,  vliL  408i;  2,  Laviazari  (Jahrb.  Min.  1845,  303, 
1346,080);  3,  Abicli (G.  Beob.,  p.  iv.) ;  4,  J. B.oth{J.pr.  Cli.,  1™.  82);  5,  Walterahausen  (Pogg-, 
loiv'  llfi);  e,  Hirael  (ZS.  Pharm.,  1850,  24);  1  Sammelaherg  (2d  Suppl.,  35);  8,  Gobel  (Pog^., 
js.  536);  9,  Scheorer  (Pogg.,  Isv.  28.^);  10,  Lanier  (Mem.  Mus.  d'Hiat.  Knt.,  six.  142);  11, 
ßammalsberg  (Min.  Gh.,  21S);  12,  Alaop  (Ann.  L7C.  N.  Y.,  viii.  Ui).  Coiiiaw,mg  msrip.  cof 
carionaie  ofwon.  13,  Meitaeadorff  (ib.,  313) ;  14,  Kühn  (Ann.  Ch.  Pharm.,  lix.  363) ;  IB,  PeUe- 
tier  (Ann.  Oh.  PhyB.,  xiv.  103);  16,  T.  8.  Hunt  (tt.U  Müu,  1854,  443);  17,  Orimm  (Jahrb.  G. 
SeiohB.,  tL  98);  18,  Fiedler  (ib.);  19,  Roth  (J.  pr.  Ch,  iTÜL  82);  30,  Hirzel  (L  0.).  CaiiiaMng 
manganese,  eine,  or  cabalt  21,  Btthng  (Ann.  Ch.  Pharm.,  20ii.  204) ;  33,  Ott  (Haid.  Ber.,  ii  403) ; 
23,  Moubeim  (Terh.  nat  Ter.  Bonn,  v.  41) ;  24,  W.  Gibbs  (Pt^g.,  Izsi.  564). 

Eaüo  3  :  3,  2  :  1,  3  :  1,  B  ;  1,  1  :  3.  2B,  Beet  (Mm,  N.  T.,  354);  26,  Eammelaberg  (Handw^ 
1.86);  31,  Elaproth(Beitr.,  i.  300,  andüL  297);  36,  Wackenroiier  (Schw.  J.,  Ixt.  41);  39,  Abioli 
(1.  0.);  30,  Kühn  (1.  c);  Sl-33,  Klaprotb  (Beitt.,  iv.,  T.,  vi.);  34,  3B,  Eiihu  (L  ü.)j  "'  "" 
(Schw.  X,  T.  (tL  7)  13) ;  37,  HirEel  p.  c.) : 


ÖaO    Mgö    Jeü    Snö 

I.  Jena,  cryst,  wncoL 

55-3      44-7 =99-9  Suokow. 

3,  St.  Gothard,  crysL,  gyk.-V! 

1.55-77     43-59      =99-36  LaTh«arL 

3.  Y.  di  Sambuco,  gran. 

ß6'57     43-43      — =100  Abich. 

4.  Monte  Somma 

5T-ä5     43-75 =100Eoa.     G.=3-12. 

6.  Bmnen,  gran. 

55'06    44-55     =99-61  Wslterah.     G.=2-845. 

6.  Tinz,  near  Gera 

64-03    45-28    0-79     =100-09  Hiiael. 

7.  Ilfeld,  EmMalk 

55-62    42-40    0B6     — =98-58  Eammelsberg. 

8.  Scheidama,    graa. 

55-01    45-67     1-54     — =99-22  Göbel. 

S.  Golbrandsda;  " 

56-8a     40-47     2-81      =99-16  Soheerer. 

10.  Spezzia, 

65'36     41-.W     200      =98-66  Laugier. 

11.  memo,  Memite 

13,  Weatchester  Co.,  N.  T. 

64-91    4363     l-SS     ,  inBöH-30  =  100-07  Alsop. 

13.  Zmerthal,  cryst 

54-76    4210    i-19 =101-05  Kühn. 

16.  Traversellft 

51-01)    44-32    4-68     — =100  Pelletier.    G.=3'B29. 

16.  Rosbury,  Tt^,  massive 

53-90    44-04    3-06     =100-99  Hunt.    G.=2-8B6. 

17.  Wermsdorf 

63-25     38-84     6-83      ,  fi  1-01=98-43  Orimm. 

18.  LettonitE 

64-31     39-65    6-13     =99-89  Fißdler. 

19.  La  Valeaciana,  Moi 

53-18     34-35         10-40       3  1-22,  i^  0-22=99-43  Roth. 

20.  Traveräolla,  Brosite 

5271    33-48  11-13    2-84=100-14  Hirzel. 

Ratio  1  : 

21   Freiberg  ßesh-red 

53-20    40-15    2-14    6-23=100-71  EttJing.    G.=2-S30. 

22   Kapnik  a»w^ 

52-46    41-16    1-09    B-41  =  100'12  Ott.    G.=-i-S9. 

23  AltenlBi^     naf 

54-31    43-26    099    0-56,  2n  Ö  1-38=!00-B0  Monlieim. 

24.  Prahram   cob(di/ 

66-77     35-70    2-03     ,  CoC  7-42=2-08  Gibbs. 

Ratio  3  r2=CaC  64-1,  JigÖ  35-9. 

25   Lockport  rewlsjiO- 

BB-00     89-60     1-60 =100  Beck 

36   KoloBomk  ctyst 

'7    GlULlBbrunn  ßb 

60-00    36-50    4-00     =10050  Klaptoth 

•>&   Uebenaten 

63-33     33-24    0-91    007=98-10  Wackenroder. 

29   Sorronto  Italy 

6.')-31     34-79     =100Abich 

80   Bohemia 

OrSO    32-30    6-27     =99-77  Kuhn 

Rflöo  3  :  i=Oa  Ö  7o-4,  Äg  ö  29-6. 

'1    Gurhef  Gsrhjizi 

70-50     39-60      =100Klaprotll. 

Hall        yl 

68-Ü      26-5      1-0       — -,  H2-0,  elaj  3-0=S8-50  Klaproth. 

3   Tlberg 

73-0      25-0 ,Se2-25  =  100-25  Klaproth. 

Ratio  3  :  1  to  5  :  I. 

31.  B  hpmi 

77-63    18-77     3-67 =100-07  Kühn. 

35   K  loäoruk  cryst 

85-84    10-39     6-63     =101-76  Kühn. 
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OSYGEN   COMPOUNDS. 
Ealio  1  :  3. 
Caö     %C     i'eÖ 


The  foHowii^  nie  üualjsea  of  some  xincrjstaUine  stratifled  ^mestones.  1,  Litton,  of  Lowei 
Magnesiaii  limestona,  Calciferous  aga  (Swallow's  G.  Eep.  Missouri,  1855) ;  2-5,  J.  D.  Whitnoy, 
of  Trenton,  G^eoa,  and  Nisgcra  limBsfanea  (Rop.  G-.  Iowa,  18&S): 


1.  Taraa-w,  Mo^  L.  Magn.     4V-01  88' 

2.  NewGaleoa,       "  624^  " 

3.  ClaytonCo.,Iowa,!VCTiti.  44-80 
i.        "           "          Öni  L.    62-01  4S- 
5.  JackaonCo.,Iowfl,A%.i.52'18  42- 


,  Äl,  Pe  0-52,  Si  13'27=99-60  Litton. 

13     M8,iuBoL  2-15,  Sa,  fi,  etc.  0-81  =  100  Whitney. 
—     " -69,  ioEoL  18-36=99-I8  WMtney. 

)-D3,  insol.  4-43,  Sa,  fi  C  0-88=100  'WTiitjioj. 

tr.,  ineol  S-88,  ä!,3Po  0-Ö3,  Sa,  Ä,  C  0-35=99-6e  W. 


Tary  many  of  tte  limeatone  atrata  of  tlie  globe  are  tbua  partly  or  wholly  doloraitio,  tbough 
usually  not  aa  pure  aa  in  tlia  above  analysea.  T.  S.  Hunt  says  that  dolomitea  make  iip  tiie  oliief 
part  or  tlie  CalcTferoua,  Olüiton,  Trenton,  Guelpli,  Kiagsra,  and  Onondaga  limcBtones  of  Ganada 
(LoKan's  Bsp.,  !8S3,  45G).  In  1851  (Logan's  Bep.,  1SB7,  200)  he  annonnoed  täiat  llie  Teina  and 
Shells  of  sotns  ordinary  limestoues  were  magnesiau.  In  tbe  Portor  marble  (p.  679)  the  body  of 
the  rock  coiitaias  ooly  1-0  p.  c.  of  carbonsta  of  magneaia,  and  tbe  veina  3B-6  p.  c.  A  limestone 
from  DudBweU,  Camida,  contiüns  CaC  92-5,  MgO  1-8,  Band  6-2;  and  the  fossils  are  of  similar 
oomposiÜOQ;  bat  a  yeÜomiah  material  enTeloping  tlie  foaaila  and  Alling  veina  consista  of  CoC 
68-60,  %Ö  11-76,  J'eÖ3-23,  with  26*72  in80luble= 98-81.  Tbis  belog  a  miiture  of  dolomite 
and  oaleite,  the  latter  was  remoTed  by  aoetio  add,  and  the  reddue,  62  p.  o.,  then  afforded  Ca  ö 
61-75,  MgC  86-73,  ^eO  12-62=100.  lu  the  Trenton  lünestone  of  Ottawa,  the  fossil  corale, 
abells,  and  cmstaceana  are  clianged  to  whitiah  (tolomite ;  and  a  D-agment  of  an  Ortlioceraa  gave 
Öa  ö  56-00,  Sig  ö  3780,  je  Ö  5-06=99-76. 

Pyr^  etc.— B.B.  acls  like  calcile,  but  doea  not  give  a  olear  mass  when  fused  with  soda  oq 
plaÜHum  foiL  Fragments  throwri  icto  cold  acid  aro  yery  slowly  aoted  upou,  wliile  in  powder  iu 
wann  aräd  the  mineral  is  readily  diasolved  with,  effervascence.  The  ferriferoua  dolomitea  become 
brown  on  expoanre. 

Obs. — Massiva  dolomite  conatitutea  extensive  strata,  called  limeatone  strata,  in  varions  regions, 
OrystaHine  and  compact  vatietiea  are  offen  asaoiäated  wiüi  Serpentine  and  other  magnesiau  jocks, 
and  wiüi  ordinary  limestonea.  Some  of  the  prominent  loealiUea  are  at  Salzburg,  the  Tyrol, 
ßcheamita  in  Hungary,  Eapn^c  in  Tranajlrania,  I^iberg  in  Saxony,  tha  lead  mines  at  Aiston  in 


In  tho  U.  States,  in  Vermont,  at  Boibury,  large,  yellow,  transparent  erystala  of  tho  rhomb-spar 
varietj,  in  talo.  In  Ehode  Isimd,  at  SnitMeld,  a  coarse  dearable  TSriety,  oooaaionally  presenting 
perfect  cryatals,  with  white  lalo  in  oalwte.  In  K  Jersey,  at  Hoboken,  white  hexagonal  erystala 
(f  580),  and  in  rhombohodrons.  Li  H  York,  at  Loekport,  Nl^ai-a  Palls,  and  Rochestor,  with 
oaldte,  celeatite,  and  gypsum;  also  at  Glenn's  Falla;  in  Eidiinond  Co.,  at  Üie  qnarantine,  crya- 
tallizod  dolomite,  in  rhombohedions,  and  at  the  Parish  ore  bed,  St.  Lawrence  Co. ;  on  Huatia's 
form  in  Phillips  town,  a  variety  resembling  Gwfc)^  with  a  aemi-opaline  appearance  and  a  fracture 
nearly  like  poroelaiu. 

Doloaite  is  generally  suppoeed  to  he  injnriona  aa  a  manure  for  soila,  on  account  of  its  magnesia ; 
bnt  this  is  not  so,  unlesa  uaed  nfter  caloination,  before  it  ia  fiilly  air-slaked.  Tho  limo  it  afforda 
when  humt  makes  a  rnore  durable  coment  than  oommon  limestone, 

Namod  aller  Dolomieu,  who  annonuced  some  of  the  marked  oharaeteriatics  of  the  rock  in  1791 
— its  not  efferveaciT^  with  acida,  while  buming  like  limestone,  and  soluhle  after  heating  in  neids. 
He  observes  in  bis  paper  that,  as  early  as  V\S6,  he  liad  found  the  white  marble  of  many  of  the 
anoient  atatues  and  monmnenta  of  Italy  to  oonsist  of  tliia  pcouliar  roek ;  and  elgMoen  montha 
before  the  date  of  Ms  paper  he  discovered  "immense  qnantitiea  ofsimilarlimestones"  in  the 
Tyrol. 

Woulfe,  in  (ho  PhiL  Trans,  for  17J9  (at  p.  29),  describea  a  ferriferous  dolomite  or  ankeritc,  with 
eome  analytioal  determinationa,  which  w^  in  pearly  rhombohedrons,  reaembUng  somewhat  those 
of  spathic  iron,  and.  oamefrom  Joachimstlial,  "In  ita  natural  State"  it  efferreacad  sliongly  witb 
"  redalled. "  muriatic  aoid,  whioh  would  indicata  the  presenoe  of  more  iron  than  he  obtflined  (6  or 
6  p.  0.  of  Fe  0,  C  O'j),    It  may  have  been  ankecite. 

Alt. — Dolomite  oecnra  altered  to  spatlxio  iron,  calamine,  steatite,  limonite,  red  iron  ore,  göthile, 
pyrolusite,  and  quartz,  and  by  processea  aimilar  to  tJiose  eiplained  ander  caloite. 
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717,  ANKBRTTB.  Dolomite  pt.  Brown  Spar  and  PBflrl  Spar  pt  Paratomes  Kalk-Haloid 
Mohs,  ftnmdr.,  i.  5S6,  1823,  ii.  IIB,  1824.  Rohwana,  "Wandateio,  Styrkm  Mütera.  Ankeiit 
Eaid.,  Mohs's  Mi».,  L  100,  ia2e.    Tautotlin  BreWi.,  Char.,  70,  1832,  Uib.,  SO,  1830. 

Uhombohedral.  Ji  A  Ä^106°  12',  Styria,  Mohs;  106°  6',  Belnhausen 
(anal.  6),  Ettling,  Also  crjstalline  massive,  coarae  or  fine  granulai",  and 
compact. 

ir.=3"5— 4.  G.=2-95— 3-1.  lustre  vitreous  to  pearly.  Color  white, 
gray,  reddish,     Translueent  to  enbtranslucent. 


Comp.— Caö  +  (SlB,  if'e,  Stn)  ö,  or  a  dolomile  mwhictthemagiieBU  is 
replacBd  by  protoxyd  of  irou,  or  ofirou  and  manganese.  By  tJie  increaae 
magnesian  carbonate  fa)  ÜB  iroö  and  manganesian,  tho  mineral  graduatca 
kiuds  witli  10  p.  c  or  lesa  of  carbonalo  of  iron  are  placed  linder  dolomit' 
having  G.  aboTe  2-95,  nnder  anierite. 

Xbe  ratios  of  Mg  Ö  to  (Fe,  lia)  ö  in  tlie  analyaea  below  aro  as  followa : 


aoreorleaa  complelely 
n  tbe  Proportion  of  tiio 
ito  true  dolomite,  The 
and  those  with  more, 


1. 


1  :  2 
1  :  2^ 


1: 


10. 


11. 


Tauiodin  Breith.,  is  a  grayish-wbite  variety,  oonteiining  about  15  p.  c  of  carbonate  of  irou,  and 
baving  G.=2  961,  Ettling;  froiD  Besdierfelüok,  near  I>eiberg  in  Saiony  (anal  11). 

Analjses :  1,  Fridau  (Haid.  Ber.,  v.  1 ) ;  2,  Sohrotter  (Bann«.  ZS.,  vüi  1) ;  S,  Luboldt  (Pogg., 
cii.  455) ;  4,  v.  Haner  (Jalirb.  G.  ReieliB.,  iy.  827) ;  5,  Schmidt  (Ramra.  Min.  Ob.,  2X7) ;  6,  EtlQmg 
(Ann.  Oii.  Pharm.,  xeix.  204);  7,  Berthier  (Ann.  d.  M.,  viL  316,  IL  iii.);  8,  v.  Hauer  {L  o.);  9, 
0.  T.  Jackson  (Proc  Soe.  F.  H.,  Bost.,  v,  246);  10,  Berthier  (1.  c);  11,  Schmidt  (Ramm.  Min. 
eil.,  211);  12,  SchnaboUib.) ;  13,  14,  Barthier  (1.  c);  15,  Kühn  (Ann.  Oh.  Pharm.,  lii.  363) ;  IS, 
Schweizer  (J.  pr.  Gh.,  sxüi.  281): 


Öaö 

MgD 

i-eö 

ftnC 

1.  Admont,  Slyria 

47-59 

13-73 

34 

71 

3-18,  inBOl.  0-16=98-34  Pridan. 

2.  Stvria 

50-11 

11-85 

36 

81 

3-08=100-35  Sohrotter. 

51-61 

18-94 

27 

11 

2-24=99-90  luboldt.    G.=3-01 

4.  Pinzgau 

49-40 

24-31 

26 

29 

=100  Hauer. 

5.  Freiberg 

56-4Ö 

18-89 

94 

10-09=101-37  Schmidt. 

e.  Behihausen 

51-24 

27-33 

21 

=100-BlBtthng.    G.— 3-008 

1.  Golrath,  Styria 

51-1 
49-2 

251 
30-0 

20 
20 

0 

8 

8-0  =  99-8  Berthier. 
=100  Hauer. 

9   ÜTovaScotia 

49-2 

30-2 

30-3       =99-70  Jackson. 

10   Corniglion 

60-9 

29-0 

18 

1 

0-5=99-1  Berthier. 

11    Tmtvdm 

49-07 

33-23 

Ij 

2-09=99-33  Ettling. 

12   biegen 

50-00 

84-03 

13 

26 

2-57,  fl  0-16  =  100-01  Schnabel 

13   Schäme  Gnsona 

61-6 

31-3 

14 

0-4=980  Berthier. 

14   Muhlen,         ' 

62-8 

32-2 

14 

0 

0-4=99-4  Berthier. 

16   Schneeberg 

52-G4 

13 

0-34=101-13  Kühn. 

16   Tmzen,  Giivna 

4B-<tO 

26-95 

25 

40 

,  inaoL  0-75=99-60  Schweiz 

In  the  last  analysia  the  ratio  of  (fe,  Sin,  lag)  ö  to  Ca  ö  is  I  to  leaa  than  1 ;  but  thc  spcclmoa 
may  have  beon  a  mixture. 

Pyr.,  etc. — B.B.  like  dolomite,  but  darkens  in  color,  and  on  charcoal  beeomea  blacfc  and  mag- 
cetic;  with  the  Huzea  reacts  for  irou  and  manganeae.     Soluhlo  with  effervesoence  in  the  acids. 

Obs. — Ooours  with  apathic  iron  at  the  Styriau  mines,  and  at  the  localitiea  above  mentioned. 

Named  afWr  Prof.  Anker  of  Styria. 


71B.  MAaNESITC  Kohlensaurer  Talkerdc  Milckell  &  Lnmpadius  (firat  anal)  Samml.  pr.  Ch. 
Abb.,  iii.  341.  Reine  Talkerde,  Talcum  oarbonatuni,  Wem.,  Ludwig,  ij.  154,  1803.  Magnesito 
■pt.  Brcrngn.,  Min.,  i.  489,  1807.    Magnesit  Karst,  TahelL,  48,  92,  1808.    Oarbonate  of  Magnesia. 
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Magn&io   carbonatfe  Fr.     KoMeasaurer   Tulfc,   Talkspath,   Germ. 

Min.,  ii.  1812.     Giobertite  Seiui.,  Tr.,  410,  1824.     Ereimnerita  Baid.,  Molis'3  Min.  tri.,  i.  411, 

182S.    Walmstedtite  Leonk.,  Handb-,  29'!,  1826.    Browa  Spar  pt. 

Ehombohedral.  ^  A  .0=107"  29',  0  A  ß=13Q°  56';  ffir=0-8095. 
Oleavage :  rhombohedral,  pertect.  Ako  massive ;  granulär  to  very  com- 
pact. 

H.=3-5— 4-5.  G.=3— 3-08,  crj^t. ;  3-8,  eai-tliy ;  3— 3-2,whenfemferotis. 
Lusti'e  vitreous ;  fibrous  varieties  sometimes  ailkj.  Color  white,  yellowish 
or  grajish-white,  brown.    Transparent— opaqiie.    Eracture  Äat  conclioidal. 

Var. — 1.  Qrdinary.  la)  CrystalUzed.  In  iJiatinct  riiombohedral  orjstala;  if  Affi=107°  28', 
fr.  Snariim,  Breitli,;  101  16',  fr.  TragöaaChal  (anal  4),  Fcettorle,  {b)  Lameäar;  olearable.  (c) 
Compact,  fine,  graimlBr ;  (d)  Compact,  and  like  unglazed  poreelaiu  in  ftaotuce.  (a)  Earthy;  being 
miied  witll  hydrateii  sUIcate  of  niagnesia  or  sepioUte  (nieeraehaum) ;  indudiog  the  Baidisserite, 
firom  Baudissero,  near  Turio,  wbiuh  bas  some  resemblance  to  chalk,  and  adheres  to  tlie  tougue. 
Even  tbe  purer  varieties  of  compact  magneäte  usually  uoctain  more  or  leas  of  the  Silicate. 

2,  Hrriferoiis,  Breunersfe;  contiuaing  several  p.  c  of  protosyd  of  iron;  G.=3— S'2;  white, 
yellowish,  browniali,  racely  blacii  and  Mtumicous  ;  often  becomiEg  brown  on  eipoaure,  and  lience 
caüeiA  Brown  ^m-.  Jf  A  Ä  in  miueta)  fr.  Salzburg  (anal  16)  107°  82',  Dufr.:  fr.  Pfltscii  (anal.  21) 
107°  a2i',  Mitscheilicli ;  fr.  Tjrol  {anal  19)  107°  2B',  Brooke,  107"  25i'  Breith.  The  mtme 
Breimerite  was  or^inaUy  ^ven  by  H^dinger  {after  M.  Breuuer)  to  tlia  yariety  analyzed  by 
Stromeyer  coDtMniüg  5  to  10  p.  c.  of  protojjd  of  iron(or  8  to  llp.  c  of  oarboaate);  and  Walm- 
siedle  to  an  inclnded  kind  ftom  ttia  Harz,  nnalj^ed  by  Walmstedt  (anal.  IS),  diffaring  only  in 
containiDg  a  little  more  protoxyd  of  manganeee  than  usual  (2  p.  c). 

Comp. — Carbonate  of  magnesia,  flg  ö  =  CarbonLc  aeid  524;  magneBia  47'6=100;  but  prot- 
oiyd  of  iroa  oiten  replaciog  some  magoesia.  TTie  ferriferous  part  may  be  present  as  meaüine 
mized  wlth  true  magnesite. 

Analysoa ;  1,  2,  Marehand  k  Scheerer  (J.  pr.  Ch.,  1.  395) ;  3,  Münster  (Po^.,  Ixv.  292) ;  4,  v. 
Hauer  (Jahrb.  G.  Heidia  ,  1665,  68);  6,  Sommer  (Jahrb.  Min.  1866,  466);  6,  Lampadius  (1.  o.); 
7,  8,  Stromeyer  (Kastn.  Ärch.,  !t.  432,  Unt.);  9,  Earamelsbei^  (Handw.,  3S'I);  10,  Maruhaud  k 
Soheerer  (L  0.) ;  11,  Oomwali  (Ann.  Lyc  N.  Y.,  yia  123);  12,  13,  W.  Bede  (Verh,  «ia.  St.  Pet., 


A.  OnjslaUted. 

e 

fe      Sin       Mg 

Ca    a 

1,  Snajum,  jwi. 

61'4S 

0-79    47-29 

0-47=100  Soheerer;  a=3-017 

2.      "         w. 

51-57 

1-41     _     47-02 

—  =  J00  Scheerer. 

3.      "         " 

50-79 

2-29     45-36 

0-36,  äll-ia=99-J9Müli3ter; 

G.^S-OGB. 

4.  TragÖEatlial,  w. 

52-24 

0-43     47-25 

=99-92  Hauer;  e.=a-038. 

5.  Salzburg 

4967 

Fe 

3-G2      0-28     44-53 

0-65    ,  TOSo!.  0-58=99-33  Sommer. 

6.  Hnibschiite  51-0 

7.  Salem,  India  51-83 

8.  Prankeusteiu  60-22 

10.  "  63-34 

11.  Hoboken,  N".  J.,  whäe    50-00 

12.  Orenberg,  "  (|)&l-80 

13.  L.  Ui^uü,  Busaia,  "  (f)  5290 


1-S— 9B-e  Lampadiua. 

0-23  ——  =  100  Strom. 

1-39=100-18  Strom, 

=IOüRaran). 

=IOOSeheerer. 

Ir.  0-30,  Si  0'23=97'80  ComwaH. 

1-20  0-ca,  §10-12=100-29  Beck. 

1-I5  0-60,  Si  0-20=100-04  Beck. 


C.  Rrriferoiis  Magneaüe ;  Breu/nerile,  Walmsledlile. 

14,  V.  Hauor  (Jalirb,  G.  Keiolis.,  ÜL  154, 1852)  ;  15,  Stromeyer  (Schw.  J.,  li.) ;  IG,  DnfWnoy  (Min., 
ü.);  IT,  Stromeyer  (L  o.) ;  18,  Walmstedt  (Schw.  J.,  sssr.  393,  1822);  19,  Brooke  (Ana.  Phil,  II. 
V.  38-2) ;  20,  Stromeyer  (l  c) ;  21,  Magnus  (Pogg.,  x.  145) ;  22,  Stromeyer  (1.  c) ;  23,  Joy  (Ramm, 
BthSuppl.,  161): 
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c 

H 

ftn 

iig 

Ca 

fi 

Sammering,  wMfe 

50'45 

3-19 

43-49 

2-18 

,  0  l-29=09-6O  Hauer. 

Hall,              block 

50-92 

5-00 

1-51 

42-11 

,  0  0-ll  =  100-35  Strom. 

Salzburg, 

60-eo 

6-20 

43-10 

,  G  'mdet.=m-9D  Duf. 

St  GoÜiard,  yälm 

50-32 

6-5i 

0-56 

41-80 

Harz 

49-23 

6-23 

1-98 

40-15 

0-61,  C  1-03,  §i  0-80  =  100  Walm. 

Tjro!,  ijm.  crysi. 

50-07 

8-16 

40-98 

=99-21  Brooke. 

Zillerthal,  yw. 

49-93 

ß-as 

0-42 

40-sa 

=99-30  Strom. 

60-07 

9-63 

39-48 

=99-96  Magirna. 

Fassa,  yv!.-!>n. 

5(J-1(! 

10-63 

0-4S 

=100-64  Strom. 

Zille  rill.,  a^sl. 

49-11 

Iß  09 



31-60 

1-9T 

1-17  =  100  Joy. 

d  rock  of  Caaada  to  eontain  E 

le  matterB,  mostly  miied  qua; 

3=100-40. 

■e  magnosite  with  about  4  p.  c. 


Eatio  of  MgC  to  teö  ia  the  preocding  analyses: 


T.  S.  Hunt  (Logan'B  Rep.,  1863,  457,  611)  fonnd  the  magaea 
lOJ  p.  B.  of  «irbonats  of  iron,  -mth  8  to  40  p  o.  of  inBolu 
Thotof  Button  affordedMgöB3-36,  je  ö  9-02,  miied  aüica  8-i 

The  white  portiona  of  the  rerd-antique  of  Eoiburj,  Mass.,  i 
carbonate  of  iron,  aa  shown  by  Jackaon,  Hayes,  and  Hunt. 

In  the  baudisserite,  Berthier  found  041-80,  JÜg  89-00,  i 
1322,  316).     A  Tariety  of  the  aame  was  early  analyzed  by  Gioberc  ( J.  d.  M.,  xx.  291,  401,  ISOS), 
and  another,  from  O^tellamoDte,  by  Guytou  (Ann.  d.  Oh.,  ilvü  85,  1803). 

A  tnagoeslte  ftom  Saabaoh,  Kidaeratuhl,  containa  hydromaguesite.  P.  Meyer  found  (Ann.  Oh. 
Pharm.,  oxv.  129),  after  separatmg the  impuritJea,  Ö45-31,  }i^  47-69,  Oa  2-47, E  4-57,  equivalent  to 
llg  ö  82-88,  ÖaÖ  4-41,  Mg  8-14,3: 4-57. 

Pyr.,  etc. — B.B.  resemblea  ealdte  aud  dolomite,  and  Lite  the  latter  ia  but  slightlr  acted  npon 
by  ooid  aeida ;  in  powder  is  readily  diaaolTed  with  efferveaeeuee  in  warm  muriatio  aeid. 

Ob8.-*rouad  in  taloose  aohiat,  aerpeuöne,  and  other  magnesian  rocka ;  aa  veina  in  Serpentine, 
or  mised  with  it  ao  aa  to  form  a  -variety  of  verd-antiqne  marble  (magnesiiic  ophioUte  of  Hunt] ; 
alao,  in  CanaiJa,  as  a  rock,  more  or  leas  pure,  aaaociated  -with  steatite,  seipeuthie,  aud  dolomite. 
TliB  breunerite  rmiety  has  beeu  ibund  in  a  meteorite  from  Orgueil  (Desel.). 

Oconrs  at  Hrnbaohütz  in  Moravia,  where  it  waa  lirst  discovered  by  Mitchell ;  at  Kraubat  and 
Tragösathal,  Styria ;  at  Frankenstein  in  Sileaia, ;  Suarum,  Korway;  Bandiaaero  and  Castellamoote 
in  Piodmont ;  at  other  looaütiea  aboTe  mentioned.  In  Amarica,  at  Bolton,  Mass.,  in  indistiuotly 
flbrous  massea,  traversing  white  llmestone ;  at  Lynnfleld,  Oavendish,  and  Eosbury,  Mass.,  mixed 
with  or  Teinhig  Serpentine ;  at  Barehills,  near  Baltimore,  Md. ;  in  Penn.,  in  orystals  at  West 
Goslien,  Ohestcr  Co. ;  near  Texas,  Lancaater  Co.,;  as  a  rock,  in  Salton  and  Bolton,  Ganada  Bast ; 
in  Cantou  Upata,  Venezuela,  near  Mission  Pastor»,  looldiig  like  porcelain  in  the  fracture,  as 
obserred  by  N.  S.  Manioaa:  in  Tulare,  Alamedai  Mariposa,  and  Tuolumne  Coa.,  California. 

Delameth^rie,  inhia  Theorie  dela  Terre,  ii.  93,  1795, naes  thenamemagnesitefortheearbonate 
of  magneaia,  aiilphate,  nitrate,  and  muriate,  and  the  carbonate  is  placed  Srst  in  tlie  seriea.  Brong- 
niartj  in  hia  Mineralogy,  ii.  489,  1807,  applies  the  name  to  a  group,  including  (1)tlie  osrbonate 
called  MitclieWs  magnesiU,  (S)  meerschanm,  (3)  the  Kedmont  magneaite,  and  (4)  other  siliceoiis 
variotiea.  As  both  Brongaiart  ant)  Delameth^e  gave  the  first  place  to  the  carlränate,  the  name 
magneaite  would  rightly  fall  to  it  in  case  of  the  division  of  the  group.  Karaten,  in  hia  Tabellen, 
J808,  recognized  this  diviaien  of  Üib  apedes,  and  formally  gave  t«  the  oarbonats  the  nama  mag- 
fiesüe.  The  German  minerali^iate  haye  followed  Karsten,  as  should  haTe  been  done  hy  aU.  But 
in  Pranee,  Baudant,  in  1824,  gave  ihe  name  gioberiile  to  the  carbimale,  leaving  magnesite  for  the 
Silicate,  and  most  of  the  Pcench  mlneraloglsts  hare  followod  Beudant.  Oiobert  aaalyzed  only  the 
silieeouB  variety  from  Baudissero,  tlie  tiue  oomposition  of  themineral  havinghcen  aacertaLued  by 
Lampadiua,  aomewhat  earlier,  from  apedmena  brought  by  Mitchell  from  Moravia.. 


719.  ME8ITIT£. 


li,  170, 1827,    Mesitin  ß-ejfli,,  Pogg.,  Ixs. 


Ehombohedral.     Ji  A  R= 
H.=i-4-5.     a=3-33- 


:10Y°  14'.     Oleavage  rhombohedral,  perfect. 
!-36.     Lustre  vitreons,  or  alittle  pearly.     Coloi 
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OXTGEN   COMPOUHDS. 


yellowish-white,  yellowish-gray,  jellowish-brown.     Streak  ncai'ly  wliitc,  or 
colorleas.     Transparent  to  subtranslucent. 

Comp. — 2MgC  +  Fe  C— Carbonate  of  magnesia  60-2,  carbonate  of  iron  4e'0  =  100.    Analjses ; 
I,  Gibba  (Pogg.,  Isxi.  566);  3,  Fritzsohe  (Po^,,  In.  146);  3,  Patera  (Haid.  Eer.,  ii.  296); 


äs-le 

24'18     38-12 

1'80=99-3S  Pritasol 

2. 

46-05 

26-61     27'12 

0-22:^100  Gibba, 

s.  Werfen,  ywf. 

1.-&M. 

45  34 

27 '87     2616 

=97-97  Patera. 

Pyr.,  etc. — B.B,  blackena  and  becomes  magnetlo.  Eut  BlighÜy  aoted  upon  in  masa  by  cold 
Hcids ;  i'eediiy  dissolved  w'nh  effeivesoenco  when  in  powder  by  hot  mnrialjo  aeid. 

Obs.— Prom  TraverBalla,  Piadmont;  Werfen,  with,  laznüte. 

Named  frora  fcairrjt,  a  go-pd/uieen,  it  being  intermediate  between  magnesite  and  siderite.  The 
species  as  firat  describeci.  included  pistomeaite. 

.  170,  1837.    Piskimesit  Brdfh.,  Pogg., 

ßliombohedi'al.  H  A  i?=107°  18'.  Cleavage  rbombohedi'al.  Coarse 
grannlar. 

H:.=3-5-4.  G.=3-412-3-417,  Thnrnberg,  Breitb.;  3427,  Ettling. 
Luetre  vitreoue,  or  somewbat  pearly.  Color  yellowisb-wbite  to  yellowish- 
gray.     Strcak  uncolored. 


%     Oa 


l.  Traveraella                 44-09    35-53    20-84 

=99-96  Stroraeyer. 

2.  Thnrnbei^,  Fislom.   43-62    33-92     21-72 

=99-36  Fritasche. 

'  G.=3-41. 

3.           "                  "          44-57     33-15     22-29 

=100-01  Ettling. 

G.=3-437. 

Pyr.,  etc. — Olosely  resembling  mesitite. 

Obs.— Occura  at  lliumberg,  near  Flaohau  in  Salzbra-g ;  also  at  TraverBella  in  Piedmont 
Named  by  BreiÜiaiipt  from  uiajlt  and  fnoii-ns,  after  he  had  already  uaed  Mesitine  (q.  v.),  and 
beoanse  pisWmeaite  is  naaror  the  middle  between  ohalybite  and  magneaite  than  mesitine. 

721.  SIDSRim.  ?  Tena  fern  jecoria  celore  optima,  Germ.  Stahelreicb  Eisen,  GesTier,  Fobs.,  90, 
1565.  Spatformig  Jernmalm,  MJnera  ferri  alba  apathiformia.  Wall.,  256,  1747.  Jarn  med 
Kalkjord  forenadt,  Germ.  Stablatän,  Oro  si  29  175b  Perram  cum  magnes  o  et  terra  calca- 
rea  aoido  aereo  minecBliaatum  fierjTH.,  Opu^o  l  184,1780  Spatli  get  S  aen  ^Ipatlieiäen alein, 
Genra.  Per  spattique  de  lAsle,  m.  281,  I  '<^  Caloireo  BorSparrylronOre  Krwan.  SpatMe 
Iren,  Spathoae  Iren.  Brown  Spar  pt  Steel  Ore  Carbonate  of  Iron  Fer  eaibonat^  Mine 
d'aoier,  Fr.  Kohlensaures  Bisen,  Bisenkall^  G^m  P  sen'p-ith  Eaaan  H  ndb.,  951,  052, 
1813.  Spheroaiderit  Savsm.,  ib.,  ]070  1318  1847  13'i  S  leroae  Beud.  ii.  346,  1832. 
Junokfirite  üitfr.,  Ann.  Ch.  Phya.,  ItL  118  18  4  =ldertiSni  Handb  49<)  1845.  Chalybit 
Giock.,  Syn.,  241,  1841. 

OligonapaÜi  BreiSi.,  Handb.,  ii.  233,  1841=01  gon  t  flä  *m  Handb  136'  1847.  Themalt 
Jfejrer,  Jahrb.  Min,  1845,  20O.  Siderodot  .Bre(Ä  Had.Ber  i  S,  1847  Sideroplesit  SmiA., 
B.  H.  Ztg.,  xriL  54,  1853.    Tlioneiaen3tBm=ClBr  Iron  Ore  pt. 

Rliombohedral.  ÄAÄ^IOT",  0  A  R=IZ&°  37';  a=0'81715.  Ob- 
servßd  planes ;  'rhombohedral,  1,  4,  -5,  -2,  -^  ;  scalenohedral,  1' ;  pyram- 
idal, |-2 ;  priamatic,  /,  i-2 ;  and  basal,  0.  The  faces  often  cnrved,  as 
below. 
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ANHYDEOUS 

0  A  2=117°  53'  ^  A  ^=136°  34'  i  A  4=66°  18' 

(?A -1-2=132  30  ■i-^Ji=lSZ  33  i-2  A  l'=155  45 

Oleavage  :  rhombohedral,  perfeet.  Twins ;  plane  of  eompoaition  -J.  Also 
in  botiyoidal  and  glotular  forms,  subfibrous  witbin,  oceasionally  silky 
flbrous.  Often  cleavable  massive,  with  cleavage  planes  undulating. 
Coarse  or  fine  s 


H.=3'5— 4'5.  G.=3'Y~3'9.  Lustre  vitreoiB,  more  or  leas  pearly, 
Streak  wbite.  Oolor  ash-gray,  yellowisb-gray,  greeniab-gray,  alao  brown 
and  brownish-red,  rarely  green ;  and  sonietimcs  white.  Translueent— 
subtranslucent.     Fracture  uneven.     Brittle. 

Comp.,  Var. — Oarbonate  of  iron,  Je  ö=Carboaic  acid  31%  protosyii  of  iron  G2*l.  But  part 
of  the  protoxjd  of  iron  ( j'e)  usiially  replaced  by  manganese,  and  often  bj-  magneaia  or  limo. 

The  prindpal  varieties  are  tte  following ; 

(1)  OTdinary.  (a)  CryaidB/ked.  (6)  Concrstiimai-y=Spherosiäerite;  in  globular  concretiona, 
either  solid  or  conoenttie  scalj,  vrith,  uauaPy  a  flbroua  atrueture.  (o)  Gramiioir  to  eiwnpad  mos- 
sivB.  (ß)  OoliUc,  iike  noliüc  limestone  in  stnioture.  (e)  SarShy,  or  stony,  impure  ftom  miiture 
■with  clay  or  Sand,  conatitutiug  a  large  part  of  tha  elay  iron-atone  of  the  Goal  lormation  and  other 
atratifted  deposita ;  IL=3  to  1,  the  laat  fiom  the  silica  present;  G.=3'0— 3-8,  or  mostly  3'IB— 
8-65. 

(3)  Through  differanoes  in  the  bases  replacing  part  of  the  iron,  there  are  the  followii^kinda: 

A.  Contaioiag  little  or  no  mangaueae  (lila),  magnesia  (Mg),  or  lime  (Ca).     G.= 

B.  Containii^  B  to  12  p.c.  of  Mo,  with  littlB  %,or  Öa=7  S'e  Ö  +  Mn  Ü  to  4 reö  +  läüö. 

C.  ContaiDlng  n  to  18  p.  G.  of  Mn=ai  ^e  C  +  jHa  (!. 

D.  Containing  25  p.  c  df  ftln^l^i'e  Ö+Sln  ö  ;  the  oHgonspw  oi  Bceithaupt,  or  oligoniie,  bav- 
ing  li  A  S=101°  4.' ;  G.=S*7l4 — B'liß;  oolor  yeilowish  to  between  fleah- and  iroa-red;  atreak 
jellowiah-white ;  remarkably  phospliorescent  whBn  heated. 

E.  Containing  littla  manganese  and  mach  magneaia,  4  Fe  C+Mg  C. 

F.  Ditto,  2B'eÖ+SIgÖ,  the  sidBrapiesüe,  Ereltäi-,  fi-om  Pohl,  having  fl  AÄ=10T°  S',  Breith. ; 
6.=3-616  — 3-660.  Also  from  other  looalities.  Von  ZephaTOvich  obtained  from  a  olearage 
rhombohedron  from  Salzburg  (anaL  21)  fl  A  E^lüT  5'  16",  and  Gr.  =  l)*699. 

G-.  Containing  20  p.  c.  of  carbonate  of  limo,  and  looking  lilte  some  calamine,  the  oolor  green; 
ftom  Ältenberg ;  formula  8  i'e  (3  +  2  Mn  0+S  Ca  C. 

H,  I.  Otlier  miaceUaneouB  kinda. 

The  siderodol  of  Breithanpt  ia  a  calciferous  apathic  iron  from  Eadstedt  in  Salahui^,  baving  G. 
=3-41. 

Aoaljaea:  JHvision  A.  1,  2,  Karaten  (Karat.  Archiv.,  is.  230);  3,  Thomson  (Min.,  i.  445);  4| 
8tromeyer(TTnLera.);  5,  Bischof  (Hammelsb.  Min.  Chemie,  222);  G,  Berthier  (Ann.  d.  M,,  vüi.  687); 
7,  GlaBBon  (Ann.  Ch.  Pharm.,  Ijdi.  89).  B.  8-11,  Karsten  (La);  12,  Stromeyer(L  a);  13,Bchna- 
bel  (Rar.im  Min.  Ch.,  223).  0.  14,  Schnabel  (Ramm.  3d  Suppl,  112).  D.  15,  Magmia  (Pi^g.,  x. 
145)  B.  16,  Khnen  (Eamm.  Min.  Ch.,  224).  J.  11,  Fritzaehe  (B.  H.  Ztg.,  xvü.  64);  18-20, 
Beithier  (Ann.  d.  M.,  TÜi.  881);  21,  Sommer  (Jahrb.  Mim  18Se,  455).  6.  22,  Monheira  (J,  pr., 
Sn.,  sJii.  318).  H.  23,  Peiachel  (Ramm,  Ist  Suppl,  139);  24,  Sander  (Hamm.  Min.  Oh^  21T.),.  L. 
25,  T.  G.  Clemson  (Am.  J.  Sei.,  xsiv.  ITO): 
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90 

OXTGEN 

COMPOtrSDe. 

ö 

^e 

iln 

l4g 

Oa 

A-— 1.  Babkovsfcy,  Mack 

2.  Eraberg,  Styria 

3.  Durbam,  Engl. 

i.  Hanau,  Spherosid. 
6.  L.  Laach,      " 

6.  Pierre  Hausse,  Is^ 

7.  Bieter,  wMle 

36-61 
38-35 
3S-90 
38-04 
38-16 
38-0 
38-41 

67-9! 
55-64 
64-57 
53-63 
60-00 
53-8 
63  06 

1-51 
2-80 
1-18 

1-7 
4-20 

ir. 

1-77 

3-7 
2-26 

0-59,  gaogue  0-60=97-22  Karsten. 
0-92=99-43»  Eaisten. 

0-20=09-91  Stromayer. 

1-84=100  Bi<(ehof. 

1-0=98-2  Berthier. 

1-12,  gar^ae  0-48=10001  Glaaaon 

B.— 8.  Hackeabui^,  white 

11.  Müaen,  wÄiie 

12.  Stolliei^ 

13.  StaMberg 

33-64 
38-90 
38-85 
38-19 
S8-23 
38-50 

60-41 
50-72 
47-20 
47-96 
48-20 
47  16 

7-51 

7-B4 
8-34 
9-BO 
7-07 
10-61 

2-35 
1-48 
3-78 
3-12 
l'a4 
S-23 

,  gaugue  0-32=99-23  Karsten. 

0-40,        "       0-48=99-62  Karaten. 
063,        "       0-95=99-72  Karaten. 

=99-77  Karsteu. 

0-67,  S  0'25=96-24  Stromeyer. 
0-60=100  Schnabel 

C— 14,  Siegen,  Spherosid. 

38-22 

43-59 

17-87 

0-24 

0-08=100  Solmatel. 

D.— 15.  Ehrenfriederadorf,  Oiis 

38-36 

86-81 

25-31 

„ 

— =100-47  Maguua. 

B— 16.  Mitferberg,  Tjro! 

39-51 

51-15 

1-62 

7-72 

=100  Khuon.     0.=3-735. 

P.— 17.  Pohl,  YoigÜand        (|)41'93 

18.  AUevard,  lake             41-8 

19.  Autun                            4l)-4 

20.  Vizelle,  Isäre                  42'6 
2).  Salzburg                         40-31 

45-06 
42-8 
45-2 
43-S 
43-80 

0-6 
1-0 
B-57 

12-16 
15-4 
12-2 
12-3 
)0-46 

— =99-15  Frltzaolie.    G.=3-6ie. 

— =100  Berthier. 

— 1=98-4  Bertiier. 

— =100  Berthier. 

0-40,  ^s  4-07  =  101-7e  Sommer. 

feö 

Stüö        Slgö 

CaC 

G.— 22,  Altenborg 

64-04 

16-5 



20-12,  §:  l-IO  Moübeim. 

H.— 23.  Neudorf 

24.  Brzberg,  Stjria 

79-34 
79-87 

0-1 

10-88 

5-43=101-06  Peischel. 
ll-91=100-82  Sander. 

I.— 25.  Plymouth,  Tt. 

74-38 

6-5 

16-40 

,  Fe  0-30,  inaol.  1-40=98-94  <X 

il-53gaiiguere 

aovefl. 

a^iuabel  1.113  analyzed  many 

res  from  differeut  m 

iues  ir 

Siegen,  refcrable  to  divialon  B  (see 

;1.  C). 

PyTT  etc. — In  the  closed  tobe  decrepitates,  evolves  carbonic  oxyd  and  carbonic  aoid,  blaekeua 
and  beeomea  magnetio.  B.B.  blaekens  and  fusea  at  4-5.  With  the  fluxes  reaets  for  iron,  and  with 
aoda  and  nitre  on  piatinom  feil  penerally  glTes  a  manganese  reaotion.  Only  slowly  acted  upon 
bj  oold  acid,  bat  disaolvea  wilh  briak  efferveacence  in  tot  muriatlo  aoid.  E^sure  to  the  atmo- 
aphero  darkens  its  color,  renderiog  it  often  of  a  blaekiah-brown  or  browniali-red  calor. 

Obs. — SidaritBoeoursin  many  of  the  rook  strata,  ingneiss,  mieaalate,  day  slate,  and  aa  olay  iron- 
atone  in  coimecldoD  with  the  Coal  forma  tion  andmany  other  stratified  deposita.  It  is  oßeu  aasocl- 
ated  -with  metallic  ores.  At  Freibei^  it  occiirs  in  sUyer  miues.  In  Cornwall  it  accompaniea  tjn. 
It  is  also  found  accompanying  copper  and  iron  pyritea,  galenite,  ritreoua  copper,  ele.  In  New 
York,  aceording  to  Beck,  it  ia  almoat  «Iwaya  Baaodated  with  speoular  iron,  Oceaaionally  it  ia  to 
'be  met  witli  in  trap  rocka  aa  spherosidtrite. 

In  the  region  in  and  about  Styria  and  Oarinthia  tMs  ore  forma  extenaive  tracts  in  gneisa,  -which 
extend  nlong  the  diaio  of  the  Alps,  on  one  aide  into  Austria,  and  on  the  other  inlo  Salzburg,  At 
Haizgerode  in  the  Harz,  it  occura  in  fine  cryatala  in  gray-wadte ;  also  in  Cornwall,  Alston-Moor, 
and  Leyonsliire. 

The  SpÄenwrföKfe  ooours  ia  greenstone  at  Hanau,  Steinheim,  and  Dranabe  g  and  tany  other 
plaoea.    Clay  iron-atone,  which  ia  a  ailiceoua  or  argiUaeeona  carbonate  of    on,  ooc  al  bedB 

.near  Glasgow ;  also  at  Mouillar,  Magesoote,  etc.,  in  France,  eto. 

In  the  United  States,  in  Vemumt,  at  Plymouth.    In  Mass.,  at  Sterling     In  y 

an  extenaiye  vein  in  qnartz,  traversing  gneiaa ;  at  Monroe,  Lane's  mine    n  e      J.  i 
S.  York,  at  the  Sterlmg  ore  bed  in  Antwerp,  Jefferson  Co.,  in  rhombohed  al  e  y  1 

sie  iron  miuea,  St,  lawrenoe  Co.    In  if.  CaroÜan,  at  Fentresa  and  Harl  m  mm 
<ÄOua  carbonate,  ia  nodulea  and  beds  (clay  iron-atone),  is  abiindant  in  tha      al     g  i 

■Ohio,  and  many  parta  of  the  eonulj-y.    In  a  clay-bed  under  the  Tertiary  al  ng  tl     w  I 

'     "  y  for  50  m, 


.ccy  Google 


ANHYDE0U8 


691 


Named  Spherosiderile  by  Hausmann  in  1813,  ftmn  Öie  ooncretionary  variety,  aad  retaincd  by 
bim  for  the  wbole.  HaMJngar  reduccd  tbe  narne  to  Siderile,  tlie  prefis  spWo  being  applicable 
only  to  flu  unimportant  variety.  Beudanfs  narae  Siderose  haa  an  unällomable  tenoiaation. 
Chalylile,  Glocker,  ^oiüd  yield  to  Haidinger'g  eallier  namo  siderite,  as  recognized  by  v.  Kobell 
and  Kemigott. 

Alt. — Spathic  iron  beooni      brow  wniBb-black  on  esposurs,  owing  to  a  peroiydarion 

of  the  iron  and  ita  passing  K>  k  iwn  S  H');  and  by  a  Bubaoqueiit  loes  oF  water,  it  may 
pass  to  reä  iroa  ore  or  speaiki  t  iRagnelils  (to  Fe),  the  last  at  times  a  result  of 

deoxydation  of  Pe  by  oi^an  also  ehangea  byBubstltuüon,  or  tbroi^h  tbe  aotioa 

of  a2kalme  Silicaten,  k>  quari: 


in      do  aäreo  mineraliBatum  Bergm.,  Sdagr.>  llSä  (with- 

[=Red  Manganeae  Ore],  Eotbapafäi,  Magneainm 

CO    eur  de  rose,  pt.,  of  laier  pari  of  18(ft  ctnt.  (it  being 

by  Ruprocht  in  1182,  and  Bergmaun'a  annoaucerocnt 

ra     r  Carbonate,  after  Bergm.)  pt.  Lenx,  Min-,  ii.  1194 

[a         Rhomben,"  othera  in  "Pyramiden,"  but  witt  cit. 

bonatö  (after  Bei^ni.)  S,  TabL  comp.,  111,  1809. 

1813      iUiodöcbroait,  ?KohIenBaurea  M^nealma 

k  ap'n,  m  his  Pr   Oh,  Abb.,  iü.  289, 1809),  Baasm., 

1  Manganapatb  Wem.    Dial<^te  Jaaiäie,  Germar, 

g    erz  JasrM,  Kl   Min.  Sehritt,  4,  1811.    Diallogite 

p  til,  Bieiih ,  Handb ,  228,  229,  1841  (Cbar.,  6T,  68, 


722.  RHODOCHROSITE     K  g 
out  deaer.  or  loe.),     Eo1ii      B 
oobraeeum  rubrum,  Ozide  d   mangan 
confounded  with  the  eüll 
beiug  doubted).    luftsaur     B    u 
(with  mentioc  of  druses  o     mal  ta 

of  Rupreeht'a  anal.).     Ma  ga  d 

Dichter  Bothstein  pt  Ha  H 

oxydul  (fr.  Lampadiua'a  a  al  K 

ib.,  1081,  1813.     Carbon  i        -a 

Schw.  J-,  siTi.  119=Bm  tr  g  Eo  m 
(wror^  Ortbogr.).  Kose  h,  Himb 
1832). 

Rhombohcdral.  ÄA_ff  =  10ß°  51',  0/^_ff=136°  31i';  a=0-8211. 
Observed  plan^:  0;  rhombobedroiib,  Ii,  ~^,  -2;  Bcalenohedrous,  1°,  ^ ; 
prism,  i-%.  Cleavage  :  R,  perfect.  Aiso  globular  and  botryoidal,  having 
a  colüiaiiar  structore,  sometimes  indistmet.  Also  granulär  mäesivö ;  occa- 
sionally  impalpable ;  incrosting. 

H.=3-5— 4-5.  G.— 3-4-3-7;  3-592,  Kapnik.  Lustre  vitreons  inclin- 
ing  to  pearly.  Color  sbades  of  rose-red ;  yellowish-gray,  fawn-colored, 
dark  i-ed,  brown.  Streak  wbite.  Translucent — Bubtranslucent.  Fraeture 
iineveB.     Brittle. 

Comp. — itn  0=CarboiiiR  add  38'6,  protoiydof  manganese  G].-i;  but  psrt  of  the  STq  uBually 
replaced  by  lime  (Ca),  and  often,  also,  by  magnesia  (Stg),  or  iron  i^e) ;  and  aometimes  by  cobalt 
(Go),  wben  tbe  oolor  is  of  a  deeper  red,  and  G,=3'660e,  Bei^mann  (anal,  11).  AnaJyses;  1, 
Grüner  (Ann.  d.  M.,  III.  sviii.  61) ;  3,  Berthier  (Ann.  d.  M.,  ri.  696);  8-6,  Stromeyer  (G.  Anz. 
Gütt.,  1081,  1843);  6,  Kersten  (J.  pr.  Ch.,  xxiviL  163);  1,  8,  R.  Eane  (PblL  Mag.,  Jan.,  1 


:.  Nasaau,  x 


lt.  Ter.  E 
lägö       teö        CaÖ 


X  Cb,  Pharm.,  : 


u  14t);  1 


i.  Elapnik 
B.  Nagyag 
6.  Voigtsberg 
T.  Iraiand 


74-65      16-01 


I.  Oberneison, cryst.  89'D5       099 


0-8,  Stn  0-1=90-1  G    a 

1 -0  =  1 00  Berthier 

1-26,  ft  0-06=99-8    8  rem  y 

3-80,  S0'44=99-      btr  m  y 

a-43,  S  0-31=99-       Str  m 

4-28,  fi  0-83=99-44  K      te        G         553. 

1  dlff  0-33,  org  m  tt      &  Ol  Kaue, 

,  olayO-31,  org.  mattera  &  loss  6-23  Kane. 

4-28=100  HUdebrand. 

=99-19  Binibacber. 

109,  Co  3-11,  Si  I-88=99-ll  Bargemann. 
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Öba. — Ooeurs  oomraonly  in  Teins  along  witti  eres  of  ailvei',  lead,  and  copper,  and  witt  othe/ 
ores  of  manganese. 

Found  at  SchammU  and  Eapnik  in  Hungary ;  N^  jag  in  TranBylvania ;  neac  Blbiogerode  in 
Üie  Harz ;  at  Freiterg  in  Saiony ;  at  Glcndrea  in  tlie  Connty  of  Clara,  Irelajid,  wheie  it  forma  a 
layer  2  ia.  thicäi:  below  a  bog,  and  Las  a  yeHowiah-^^Tiy  color  {anal.  7,  8) ;  iMtryoidal  at  Harts- 
hill  in  WarwioksMre. 

It  boBbeen  obfierved  in  a  pulverulent  form,  coatiag  triplite,  at  Washington,  Conn  onthelanl 
of  Joel  Camp ;  in  Hew  Jersey,  with  franklinita  at  Mine  HiU,  Pramklin  I^imaca  Ab  indant  at  tlie 
ailyer  mines  of  Austin,  Nevada;  at  Plaosatia  Bay,  Newfoundland,  in  slates  fann  tolorol  ani 
brown,  containing  84-S  3ttn  C,  with  14'4  silioa. 

Nanied  rhoäoOmmte  from  i*»,  a  rose,  and  XP'^'"'<  00^!  aJid  äi(ÜogHe,  from  l  i  y  de  bi  The 
latter  nanie  is  attributed  to  JaBcte  by  Germar  fl,  c). 

Alt.— Quarta  psaudomorphs  ooour  near  Kiein-Voigtsborg. 


723.  SMITHSONTTE.  Calamine  pt.  Galmei  pt.  Zincum  aoido  a^o  n 
ßoiagr.,  144,  Itsa,  Opusc,  ii.  209,  1180  (ftom  his  owu  anal.).  Zinkapath  Koblengalmei  Germ 
Carbonate  of  Zino.  Smiüisonite  Beud.,  Tr.,  ii.  S54, 1S32,  Zinkapath,  Kapmt  (or  Oapn  t)  BrerfA. 
Handb.,  241,  236,  1841.  Harrerite  Del  Sio  is  Smitlisouite  F.  A.  Genßi,  Proc  Ac  Soi  Phila  1 
■vit  232,     Diy-bone  Miaers. 

Ehombohedral.  JS  A  ß=l{)1°  40',  OAJi=lST'  3';  ß=0-8062.  Ob- 
served  planes:  0;  rhomboliedrons,\ff,  4,  -^,  -2,  -f,  -5;  sealenobedron 
1' ;  prism  *-2.  i  A  ^=137"  1',  2  A  2=80°  33'  J  A  1=68°  14',  5  A  5=64° 
IT',  0  A  4=155^  2'.  Ä  generally  eurved  and  rough.  Oleavage  :  S  per- 
l'eet.  Afeo  reniform,  botiyoidal,  or  stalaetitic,  and  in  crystalliae  incrus- 
tationa ;  also  granulär,  aad  sometimee  impalpable,  oecasionally  earthj  and 
friable. 

H.=5.  Gr.=4— 4'45;  445,  Levj;  4-42,  Haidinger.  Liietre  vitreous, 
inelining  to  pearly.  Streab  white.  Color  white,  ot'ten  grayieh,  greenish, 
brownish-white,  ßometimes  grecn  and  brown,  Subtransparent — tranalucent. 
Fracture  uneven — imperfeetly  conchoidal.     Brittle. 

Comp.,  Var. — 2n  ö=Carbonic  acld  3 
of  zinc  oflan  leplaced  by  thal  of  iio 
by  oiyd  of  cadmium  (anal  9). 

V/meiies. — (I)  Ordiiica^.  (a)  Oryslallmd;  (6)  ioirj/oidal  and  skUacüMa,  eomiuoa;  (e)  grmmlar 
to  compact  massive ;  (d)  ewihy,  impure,  in  nodular  and  oavernous  maBsas,  varying  il'öni  gra jish- 
white  to  dark  gray,  brown,  brownish-red,  brownish-blacfc,  and  often  with  drusy  Burfacas  in  the 
cayitiea;  "  dry-bone  "  of  American  minera. 

Vae.  tfepewdmj  on  Composiliim.  (1)  Containing  lesa  Üian  5  p.  c  of  any  otber  carbonate,  and 
witbout  coppar ;  aitaL  I-IO. 

(2)  tbrifemas  (Zinkeiaenapath),  containing  over  30  p.  c.  of  carbonate  of  iron;  capmle  Breith., 
ha-Tii«  fiA  5=101"  T,Breith.;  anal.  11-20. 

(B)  Mcmganiferous,  containing  over  5  p.  o.  of  carbonata  of  manganesa ;  G.=3'Bö— 4-2 ;  anaL 
31-24 

(4)  CVpn/enNis,  Berrarife  of  Del  EJo.Hppla-graen,  with  rhombohadraleloavage;  anal.  35.  There 
are  no  linea  of  strong  demarcation  between  theao  variaties  baaed  on  oomposition. 

Analyaes:  1,  3,  Smithson  (Hioholson'a  J.,  vi.  16);  3,  Heidingafeld  (Ramm.  5th  Suppl.);  4, 
Schmidt  (J.  pr.  Ch.,  Ii.  251);  B,  Blderhorat  (G.  Rep.  Ajkanaas,  163,  1858);  G,  1,  H.  Eiaae  (Terh. 
nat.  Ter.  Bonn,  86,  1865);  8,  v.  Eoboll  ( J.  pr.  Ch-,  xiviii.  480) ;  9,  Long  (Jahrb.  Min.  1858,  289); 
10,  Marigny  (Ann.  d.M.,  V.  li.  673);  11-15,  Monbeim  (Ramm.  3d  Suppl.,  ISl,  J.  pr.  Ch.,  xlix. 
382);  16-20,  H.  Biase  (1.  c);  21,  Karaten  (Syst.  d.  Metall-,  iv.  435);  22-24,  Monheim  (i  c);  25, 
Genth  (Am.  J.  Sc!.,  II.  xi.  119) : 

Ö         2n         Fe      Pb 
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Ö        2n       ra     tb 

0-16,  gi  0-15=100  Hoidiagafeld. 


.  Moreanet,  Belgium 

■ä3-1S    63-06 

0-34 

^ 

Si  1-68,  fi  1-28=100-04  Sobmidt. 

,  Marion  Co.,  Ark. 

31-45]    65-97 

ir. 

, 

Ca  1-07,  quarta  1-61  =  100  EMerhorat. 

ZnO   i'eö 

ilaÖ  itgö 

CaC 

.  Altenbarg,  w.  crysL 

98-24     0-53 

0-15 

0-23 

0-20,  insoL  0-O7=99-41  RiEse. 

.          "        bnh.    " 

91-92     2-26 

0-10 

(»■.=100-28  lÜBse. 

.  Serlschinsfc 

ae-oo    a-03 

,  PbC  1-12=99-15  Eoliell. 

.  Wieslocb,  ywh. 

8001     0-67 

— 

0-32 

2-43,  öaö  3-36,  2a  fl  1-94,  Za  8  0-47, 
Band  045  Long, 

.  AJgiers 

90-10    



1-74 

2-30,  tb  C  0-44,  äs  3-30,  Pe  1-60,  Band 
0-30=99-68  Marigny. 

.  AltenberK.  oii. 

60-35  32-21 

4-02 

0-U 

l-90,calam!ae2-49=101-llM.  G.=4-15. 

. 

55-89  36-46 

8-47 

2-27,oalammeÜ-41=9850M.    G.=4-04. 

. 

68-52  35-41 

3-2i 

3-67,  edamine  0-48=  101-32  Monlieiin. 

. 

71-08  23-98 

2-58 

2-54=100-18  Monheim. 

40-43  5S-24 

2-1 S 

5-09=100-94  Mooheim. 

'. 

88-72  10-30 

tr. 

0-10 

1-02,  insoL  0-18=100-32  lÜBse. 

. 

iek-sin. 

84-92  lS-48 

0-43 

0-37 

1-03,  inao!.  (r.=100-ai  EisBe. 

8. 

'        ywK-gn. 

tr. 

3. 

'        vwh. 

71-31  16-43 

1-16 

4-04 

l-ee'  insoL  l-o"7=iOO-67  Risse. 

a. 

67-89  29-83 

1-30 

(r. 

1-17,  in3oI,ir.=  10O-24  Risse. 

.  HetfechinBk 

89-U   

10-71 



— =99-85  Karsten. 

.  Herrenberg-,  gn. 

85:78    2-a4 

7-62 

4-44 

0-98,  8iO-09,fi;r.=10I-16M.    a=4-03. 

"           paUgn. 

74-42    3-20  14-98 

1-68,  Si  0-20,  fl  0-56=98-92  M.  G,=3-98. 

i.  Alte 

berg,  yvih.^. 

84-92    1-58 

6-80 

3-84 

1-58,  calamiue  1-85=99-57  M.   G.=4-20. 

D.— 25.  Albairadon,  Mex,        93-74   1-60    0-29     1-48,  ÖnC  3-42=100-43  Gentb. 

But  a  part  of  the  24  analjEes  of  Altenberg  smithsonife  by  H,  EisBe  are  ^veu  above.  He 
writea  tbe  formula  n2n  ö+m[Fe,  Mn,  Stg,  ÖalC.  The  ratio  of  ßie  Ist  to  the  ad  member  in  anal 
16  (above)  ia  7  :  l ;  in  17,  5  :  l ;  in  19,  3  :  1 ;  in  20,  ä  :  1. 

Pyr^  etc.— In  the  oloaed  tube  losea  oarbonic  acid,  and,  if  pure,  is  yellow  while  bot  and  color- 
lesa  on  cooling.  B.B.  infuaible;  moistened  -witli  cobalt  Solution  and  heated  in  O.F.  gives  a  green 
color  on  cooling.  With  aoda  on  ohaj-ooal  givea  zinc  vapors,  and  coats  tie  coaJ  yellow  wbile  iiot, 
beeoming  white  on  cooling;  tWs  coaöng,  moiatened  witb  cobalt  Solution,  giyes  a  green  color 
after  heating  in  O.F.  Cadnilferous  varieties,  when  treated  with  soda,  give  at  flrat  a  deep  yellow 
or  brown  coating  before  Hie  zinc  coaläng  appears.  With  tlie  fluxea  some  varieties  reaot  for  iron, 
Gopper,  and  manganeae.     Solnble  in  muriatic  acid  irith  efferveaconoo, 

Oba.— Smitbaonite  ia  fonnd.  botli  in  veina  and  beds,  especially  in  Company  with  galenite  aod 
blende ;  also  wiüi  copper  and  iron  ores.  It  uaually  oocura  in  oalcnreous  rocia,  and  ia  generally 
aaaoaiated  with  calamine,  and  sometimes  with  liaiomte.  It  ia  often  prodnced  by  the  action  of 
aulphato  of  aino  upon  oarbouate  of  lime  or  magnesia. 

Fovmd  at  Nertsehiosli  in  Siberia,  one  variety  of  a  dark  brown  color,  eontainiog  cadmiuin, 
anoüier  of  a  beautifnl  bright  green ;  at  Dognataka  in  Hungary ;  Bleiberg  and  Raibel  in  OarinÜiia ; 
Wiealoeh  in  Baden,  in  Trlaasie  limestone ;  Moresuet  in  Belgium ;  Aitenberg,  near  Aa  Ia  Ohapelle 
(Aaeten),  in  conoentric  botryoidal  groupa.  In  the  provinoe  of  Santander,  Spaio,  between  Üio 
Bay  of  Biseay  and  the  oondnuation  of  the  Pyreneea  ränge,  at  Pnente  Tiesgo,  the  mountains 
beiug  only  fonr  leaguae  from  the  ooast ;  the  smiöiaonite  here  oeeurs  in  raountain  limeatone  ;  in 
othor  placea  iE  is  focrad  in  daloraite,  probably  muscholkahi ;  it  is  in  vertioal  lodes,  fouiid  fre- 
queatly  in  scalenohedrons  as  a  paeudomorph  alter  oaloite,  At  Ciguonza,  5  milea  B.  of  Si  ' 
der,  the  lode  variea  ia  width  from  1  to  2  metera  to  1  inch ;  the  mineral  ia  druey,  caver 
blende  ia  abundant,  and  ohanges  into  pare  whit«  amithaonita ;  the  latter  also  oooucs  like  ohaloe- 
donj,  ia  reniforra  and  botryoidal  masses ;  it  aometimea  oontains  galena  and  cerussite.  In  Eng- 
land, at  Eoughten  Oill,  Älaton  Moor,  near  Matlock,  in  the  Mendip  Hills,  and  ©Isewhere ;  in 
Scotland,  at  Leadhilla  i  in  Ireknd,  at  Donegal. 

In  the  U,  Statea,  in  Catm.,  at  Brookfleld  in  very  amall  q^uantitioa.  In  .K  Jersey,  at  Mine  Hill, 
near  the  Prankün  fiiccace,  only  pulveriüent  from  docompoaition  of  ainiate.  In  Psn«,,,  at  Lancas- 
ter  abundant,  and  often  in  Ana  druaea  of  crjatala,  also  sometimea  pseudomorphous  alter  dolo- 
mite ;  at  the  Perkiomen  lead  mine  ]  at  the  Ueberroth  mine,  near  Beftilehem,  in  soalenohedrona, 
also  an  earttiy  variety  abundant  as  an  ore.  In  Wisconsin,  at  Mineral  Pomt,  Shullsburg,  etc., 
consütuting  pseudomorphB  after  blende  and  calcite.    In  Mmossota,  at  Ewing's  diggings,  N.W.  of 
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Dubuqae,  etc.    In  Missouri  and  Äricansas,  aloug  vria  Öie  lead  ores  in  Lower  Silurian  Urne- 
Alt. — Smithsonite  changes  tlirougli  tlia  action  of  alkaline  silieatea  to  calamine  (2ii'  Si+i  Ä) ; 
or  beoomea  iacrusted  Witt  silioa  anl  forma  quartz  pseudomorplia.    It  is  also  Bometiraes  replaoed 
by  limonite  or  güthito.     Tho  ooneretionary  variety  from  Sp^n  has  a  nucleus  of  oaJamiae. 

724.  ARAGONITE.  Späth  oaloaire  crist  en  priameshesagoceadontleadeuiboutasont  striea 
ducenlieälacirconferBncB,  id  dont  les  dem  bouts  aont  lisaes  (&.  Spaia),  Havüa,  Cat.  Cab.,  iL  50, 
52,  176T.  ArragOQisoiier  Apatit  Wsm.,  Borgm.  J.,  i,  95, 1788 ;  Ziopr.,  ib.,  i.  299,  Orell'a  Ann., 
i.  887,  1788  (making  it  earbonate  of  lime).  ArragoniEKihei'  Kalkepath  Wem.,  Bergm.  X,  ii.  T4, 
1790  (aflct  Klapr.  anal.).  Arragon  Spar  {yar.  of  Calo  Spar)  jOnuaii,  Min.,  i.  87,  1194.  Aira- 
gonit  Wem.,  Bstner's  Min.,  ii.  1039,  1798.  Eicentrisclier  Kalkstein  Karslm,  Tabell.,  34,  74, 
1800.  Arragonite  (fiist  mada  diatioot  frooi  Oaic  Spar  through  crjst.)  Saüy,  Tr.,  iL  1801,  and 
Broch.  Min.,  i.  576,  1600.  Iglit  (fr.  Iglo,  Transylyania)  EsmoirTc,  Bergm.  J.,  iü  99,  1798 ;  Jgloit. 
Nadelatein  Lern.  Erbaeualein  pt.,  FaBerkalk  pt,  Sdhallenkalk  pt.,  Sprudelstein,  Germ.  Cliim- 
boraiäte  E.  D.  ClarKe,  Ana.  Phil.,  IT.  ii  57,  147,  1821.  Tamovizit  Breith.,  Handb.,  252,  1841 ; 
Tamovidt  Said.,  Handb ,  la45  Moaaottite  Luca,  Cimento,  vii.  453,  1808.  Oaerakit  BreiBt., 
B.  H.  Zt«.,  xvii.  64,  1858 

StElactites  Mob  Ftm  JTaimoreus  ramuloaua,  Linn,,  Syat.,  183, 1768.  Stalagmitea  coralloidea 
Wall,  ii.  388,  1778  Corallcidal  Aragonite.  Chaios  carbonatö  coraEoidoa  S.,  Tr.,  il  1801. 
Eisenblüthe  pt  Wta  w 

OrthorhomlDic.  JA  J=116°  10',  0  A  1-^=130°  50' ;  ati:  ö==l-isn  : 
1  : 1'6055,  Observed  planes :  0 ;  vertical,  I,  i-i,  i-i ;  domea,  ^4,  1-*,  f-^, 
24,  34,  54,  64,  94 ;  1-i ;  oetahedral,  1,  6,  9,  1-ä,  2-ä,  6-5- 


0  A  l-i=130°  50' 
0  A  1=136  15 
0  A  l-ä=13Y  15 


0  A  2-3=118°  35' 
0  A  i4=160  11 
0  A  14=144  13 


24  A  24,  top,=69°  30' 
14  A  14,  top,=108  26 
/Aa=:131  55 


yf^:7 


hU 


Crjstala  Ußuallj  having  O  striated  parallel  to  the  shorter  diagonal.  Cleav- 
age:  Jimperfect;  «4diBtinct:  14 imperfect.  Twins  ;  conip(Kition-face /. 
(1)  Gonsisting  of  inßo  mäflmmiah  ;  (a)  the  two  parta  with  the  planes  44 
largely  and  normally  developed,  f.  584  and  584a,  the  latter  a  section ;  pris- 
matic  aaglee  116°  10'  (=:Ja  J)  and  131"  55'f=/A*:-i)with  the  regntering 
angle,  and  also  the  opposite  salient,  116°  10  ;  (b)  i4  nndeveloped  ou  one 
side,  and  the  form  consecLuently  a  six-sided  prisra,  f.  585j  and  a  section  in 
f.  588a,  and  having  three  anglcs  of  il6°  10'  (namely,  I A  I,  jt  A  F,  and 
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UAi4'),twoo£m°  55'(JAi4),  and  oneoflSY*' 40' (/AJ');tlie  simple 
form  of  f.  585  ia  shown  in  f.  583 ;  (c)  similar  to  f.  584:,  but  penetration 
twiiis,  tlie  two  parta  penetrating  and  crossing  onc  anotber  at  middle,  as  in, 
1'.  586',  a  transTerae  seetion  of  which  ia  eIiowil  in  f.  58'i'  {it  may  also  be 
regirded  at,  consiatmg  of  4  individuals,  arranged  as  represented  hj  the  4 
nucleil  riiomba  it  the  centre  off.  587,  but  two  by  interseetioii  mayprodnce 
tili,  Bimeieault)      (2)  Cinütsting  of  m&re  tfi/m  hoo  mdwiduals ;  (et)  com- 


bmed  aboufc  the  acute  angle,  as  the  form  conaiatmg  of  thite  mdividuils,  in 
t  588b,  a  View  of  ba«e,  or  seetion,  the  dotted  lines  ahowing  the  relationa 
of  the  conatituent  parts ,  by  extenaion  of  the  combined  cryatals  the  form 
raay  be  d.  hexagiml  pnem,  either  of  simple  juxtapositioa  or  of  penetra- 
tion ,  aho  consibting  of  more  than  three  mdividuals,  588c ;  (h)  combined 
aboiit  the  obtuse  an^le,  ae  in  f.  588i>,  which,  by  the  extenaion  of  the 
paitE  may  become  a  hesTgonal  prism  with  or  without  reSntering  angles  ; 
iho  m  f  5S8f,  m  whioh  the  three  individuala  extend  across  the  mid- 
dle,  making  a  penetration  twin,  as  illustrated  by  the  numbering  of  the 
piita  The  peuetrition  or  eroBsing  twins  often  have  the  diftei'ent  parts 
\  eiy  unequally  developed  (one  or  two  of  the  three  individuala  extending 
acios«  Ina  not  the  other)  and  also  of  very  unequal  dimenaions.  Fi^ures 
588b  to  E  are  views  of  baae  of  prism,  showing  iJie  usual  strije  parallel  to 
tlie  shotter  diagonil ,  ingle  m=r=lW°  10',  )i=127°  40',  s=168°  30'.  (3) 
Twmnmg  often  many  times  repeated  in  the  same  cryatal,  producing  suc- 
eesaive  reversed  layers,  the  alternate  of  which  may  be  exceedingly  thin,  a 
atmeture  illuetrated  in  f.  588f  ;  often  so  delieate  as  to  produce  by  the  suc- 
ceseion  a  fine  atriation  of  the  faees  of  a  prism  or  of  a  cleava^e  plane. 

Alao  globular,  reniform,  and  eoralloidal  ahapes ;  aometunea  columnar, 
composed  of  straight  or  divergent  flbrea ;  also  atalactitic ;  incrusting. 

H.=3-5-4.  ö.=2-931,  Haidinger;  2-927,  Biet;  2-945-2-947,  smaR 
eryatala,  and  others  when  pulverized,  Bendant ;  2-932,  fr.  Kammsdorf, 
Bchinid.     L^istre  vitneoua,  sometimes  incliuing  to  reainons  on  surfaces  of 
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fracture.     Oolor  wMte ;  also  gray,  yellow,  green,  and  violet ;  streak  uncol- 
ored.     Transparent— translueent,     Fraeture  subconcboidal.     Brittle. 

Var. — 1.  Ordmary.  (a)  Cryatallizefl  in  aimple  or  compoucd  crj^tals,  üie  lattec  much  the  moat 
common;  often  in  radiatiog  groups  of  Bjacukr  crystals.  (i)  Oolumnar;  a  flno  flbroua  variety 
with  Bilky  luatre  is  oalled  Satin  spar,    (c)  Maaaive. 

8.  SaUy  maasws;  anow-white  {Schawnkalk)  \  G.=2'984 ;  from  Wiederatodt,  a  pseudomorpli 
after  CTpsam. 

8.  StoioetiUc ot slalag^iic (^\Sbsir <x>ia^(A Ol Simms  in  stencture);  as  with  cnloite;  Strudel- 
sl^n  is  stalaaUÜo  tiom  Carlsbad. 

4.  Corailoidai;  in  groupings  of  {lelieate  interlacing  and  ooaleaoing  stems,  of  a  snow-wMte  color, 
and  lookii^  a  little  like  coral 

5.  Taraojiidte ;  a  kind  containing  carbonate  of  lead,  üom  Tamowita  in  SileBia ;  it  lias  /A  /= 
116°  13',  and  Oa  14=144°  15',  Websky. 

Mossoäüe  is  a  light  greeo,  columnar,  radiateä  rariety,  from  tlie  liaa  of  Gcrfiileo,  in  Tuscany, 
containii^  nearly  1  p.  c.  of  carbonate  of  ströoöan  and  a  traca  of  coppeti  G,  =  2-S84.  Oser^Mteie 
ooly  columnar  aragonite  ftom  Nerteohinsk,  Silesia;  &.=2'854— 2'S5B. 

Slendar  crystals  from  Gross-Kammsdorf,  near  Saalfeld,  owe  their  tapering  form  to  the  pkiies 
9-i,  e,  and  9  (Sohmid,  Pogg.,  csiTi.  141).     Piga.  683,  686,  688  are  from  Naumajin. 

Comp — Oaö,  lifce  caleite,=Carhonioaiad44,  litne  56=100.  Aaaljaes :  1-4,  Stromejer  (Da 
Arag,  j  also  Sohw.  J.,  xiii.  362,  490,  Gilb.  Ann.,  iliii.  zlv.  livü.  süi.  li.  liv.  liiü.) ;  5,  6,  Mondtwict 
(Teraamml.  m^.  Faturf.  ITeusohl,  1646);  7,  BÖttger  (Pogg.,  slvii.  497);  8,  Stieren  (Arcli.  Pharm., 
II.  Irii  81) ;  a,  WiDkler  (B.  H.  Ztg.,  xxlt.  319) ; 

SrÖ       Pbö          H          Wa» 
2-4609 0-4102     =90'96l4  Stromeyer. 

1-09S3 0-25'?8       =99-3845  Stromeyer. 

2-2B90      0-3077      0-2207=98-9515  Stromeyer. 

1-014Ö      02139      01449=99'3733  Stromeyer. 

"'7     Pa  0'11=99'89  Fendtwicli. 

.3  CuC  0-19=99-89  Nendtwich. 

57        =99-956  Bütl^er. 

—         =B  0-39=100  Stieren. 

— ,  Mg  ö  2-49,  CaF  (r.=99-84  W. 

Deiesae  finds  in  the  aragoniW  of  Herrengrund,  noar  WeusoW,  Hncgary,  no  strontia,  and  0'13 
p.  e.  of  water.  A  Thumbei^  Tacieiy  a£forded  E.  Riegel  (Jehrb.  pr.  Pharm.,  ixiii.  348),  2-2  p.  o. 
of  carbonato  of  atrontiaa,  A  fibrous  variety  from  Dufton  in  Cumberland  afibrded  4'2Ö  p.  o.  of 
ßnC. 

Keraten  defeoted  3-19  p.  c.  of  carbonate  of  lead  in  one  apecimen.  Tlie  Spmdelslein  of  Carlabad 
containB  0-69  p.  o.  of  fluorid  of  calcium  and  0-27  of  araenic.  Jenaaeh  reporta  moat  aragonitoa  aa 
contaiaing  flnorine,  andfiada  in  one  of  unknown  locality  OaF  3-3l,  Ca'P  l'24p.  c. ;  G,t^3-830. 

Luea  givea  for  ihs  MossolHle  Q.  o.)  Ö  41 '43,  Ca  60-08,  Sr4-69,  Üu  0-95,  Fe 0-82,  P  (r.,  fi  l'3e= 
99'33.    Plattner  found.  oaly  carbonate  of  lime  in  the  oaerskite, 

Aragonite  and  caMte  were  tha  firat  caae  of  dimorphiam  obsorved.  Kirwan  auggeated  in  1794 
öiat  tbe  priamatic  form  waa  due  to  the  preaenoe  of  strontia,  wMoh  Stromeyer  diaproved  in  1813. 

Pyr.,  Btc — B.B.  whltena  and  faHa  to  piecoa,  and  sometimea,  whon  contatning  atrontia,  imjiarta 
a  more  intenaely  red  color  to  tbe  flame  than  lime ;  otherwlae  reaots  like  oalcite. 

Obs. — The  moat  common  repoaitories  of  ari^onite  are  beds  of  gypsum,  beds  of  iron  ore  (wbere 
it  oeoura  in  coralloidal  forma,  and  ia  deuominated  j!os-/en^  "fiower  of  iron  "),  basalt,  and  wap  rock ; 
ocoaaionally  it  oocurs  in  lavas.  It  is  ofteu  assodated  witii  copper  and  iron  pyritee,  galenite,  and 
malaohite.  It  ia  fonaing  at  an  old  mine  in  Monta  Vasa,  Itely,  at  a  temperature  below  the  boilir^ 
point  of  water.  It  oonatitutGa  tho  psarly  layer  of  ahells.  Minute  pointed  oryatala  occnr  in  drusy 
cavitiea  in  the  sinter  of  the  thecm^  springa  of  Baden. 

Firat  discoveredin  Aragon,  Spain  (whence  ita  name,  the  word  in  Spain  having  but  one  r),  at 
Molina  and  Valencia,  near  Migranilla,  in  aii-aided  priama,  with  gypsnni,  imbeddcd  in  a  farrug^ous 
clay.  Since  found  at  Bilin  hi  Bohemia,  in  a  rein  harerairig  basalt  in  Ena  priams ;  at  Breiagsu  in 
Baden;  at  Baumgarten  and  Tamowitz  in  Silesia ;  at  Leogang  in  Salaburg,  Austria ;  in  Waltach, 
Bohemia,  and  many  other  placea.  The  ßos-fetri  varialy  ia  found  in  grsat  porfection  in  the  Sty- 
rian  minea,  coating  cavitiea  and  even  oavea  of  conaiderable  estent,  and  aasoräated  with  spathio 
iron.  At  Dufton,  a  silky,  flhroua  variety,  called  satin  spar,  oeeurs  traversing  ahala  in  thin  veins, 
generally  aasodated  with  pjrife.  In  Buekinghamahiro,  Devonahire,  etc.,  it  oeeurs  in  atalaetitie 
forma  in  caTems,  and  of  anowy  whiteness  at  Leadhilla  in  lanarkabire. 


Oaö 

Bnagau 

970988 

Nertachtoak 

97-9834 

Jäaehwege 

96-1841 

Aussig 

98-00 

Herrengrund 

98-62 

9931 

TarMmi^äe 

95940 

Papenberg 

97-39 

Alatcn-Moor 

97'8ä 

«B,  Google 


CiKBOKATES. 


697 

Aragonite  in  flbrous  ctubIb  and  other  frams  oocnrB  in.  Serpentine  at  Hoboken,  TT.  J.  (it  haa 
been  (^ed  maenesile).  Coralloidal  aragonite  ooours  apaTmglyat  Loekport|N.Y.,  coatinggypsum 
in  geodes;  at  Bdenville,  N.  T.,  linii^  caviües  of  arsenopyrite  and  eubo  ora;  at  theParish  ore 
bed,  Eosflia,  JT.  Y. ;  at  Haddam,  Conn.,  in  thin  seams  between  lajera  of  gnoiaa  ;  at  New  Garden, 
in  ehester  Co.,  Penn. ;  at  Wood'a  Mioe,  Lanoaster  Co.,  Penn. ;  at  Warsaw,  Hl,  lining  geodea ;  on 
the  nortli  Ijoundaiy  of  Öle  Creek  nalion,  16  m.  from  the  crosaing  of  Uie  Arkansas,  in  hexagonal 
erystals  nearly  i  in.  through. 

Alt. — Aragonite  may  undergo  aimilar  changea  with  oaloite.  It  also  paaaes  to  oalcite,  through 
paramorphism.  Paeudomorpha  of  copper  after  aragonite  are  teported  flT>m  Bolivla,  and  aiao 
from  Ooroeoro,  Pevu. 


725.  MANGANOCALOITIQ.    Manganocalcit  Sreitk.,  Pc^.,  Ixix.  429,  : 
Braungpatt  Wem. 


Faariger 


In  rhombic  prisme  like  aragonite,  and  closely  related  to  that  epeeieß. 
Cleavage  lateral,  also  brachydiagonal.     Radiated  fibroua  or  columnar. 

ir.=i— 5.  &.=3-037.  Liistre  vitreous.  Flesh-red  to  diill  reddiah- 
white.     StreaJt  colorle^.     Translueent. 

Comp.— 2  Mn  C+(Ca,  Sig)  Ö,  witli  a  little  of  tie  manganeae  TeplflGed"by  iron;  or  of  the  general 
formula  il  0.  Analysea  ;  1,  ßamraalsberg  (Pogg,,  IsTiii  Sil) ;  2,  Miaaoudakia  (Jahrb.  Min.  1846, 
614): 

!.        ila  ö  61-i3        i'e  C  3'22        %  C  9-9t        Oa  Ö  18'81=B9-48  Bamni, 
2.  Tl-SS  S'31  18-71=100  Miasoudakis. 


TeOuaitb  Mayer  (Jalirb.  Min,  1845,  200).  A  carbonate  of  iron,  occurriiig  in  pyramidal  orya- 
tallizationB  wllidi  are  said  to  be  orthoriiombic ;  also  maaaive.  O.  =  S-10.  Lugtre  pearly.  Au 
Bnalyala  by  Meyer  afforded  ö  3S-S9,  te  53-72,  Mn  O-es,  ilg  0-43,  öa  1-B2,  äl  4-26,  Sl  fl-04=!00. 
From  Bleis-Baeli,  iE  Siebangebirge.    Ifamed  after  Prof.  Thomä  of  'Wieabaden. 

Jimckerüe  of  Dufranoy  was  deacribed  aa  having  tiia  aame  oharactera,  but  proved  to  be  onlj 
conunon  apathio  iron ;  and  ibe  aame  Mo  may  befall  tbomiüte. 

72S.  WrrHERITH.  Terra  ponderoea,  aorata  Wükeriiig,  TrL  Bargm.  Sciagr.,  29,  17S3,  PliiL 
Trans,,  293,  1784.  Wiüarit  Wer».,  Bergm.  J.,  179(),  ü.  225.  Aerated  Barytea  WaU,  Mem. 
Manchester  Soc,  iü,  699,  1790.  Barollte  Kirwan,  Min.,  i.  134,  1794.  Kolilenaanrer  Baryt 
Oerm.    Baryte  oarbonatee  M: 


Orthorhombio.     JA  Z=118°  30',  0  A  1-!=128°  «' ; 


:  b  :  «=1-246  ; 


I       J\    'l  r       7  11 


1 :  1-6808.     OtasrTed  planes,  /,  j-,  J,  1,  f,  2.     0  A  1=124°  351',  JA  1= 
145°  24J',/A  2=160°  68J-',  JA  |=155°  18J', /A  ^=126°  57^',  /Ai= 
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109"  55f ,  1  A  1,  mac.,=130°  13',  trach.,  89"  57',  bas.,  110°  49'.  Twins : 
all  the  aünexed  figures,  composition  parallel  to  X;  reentering  angles  some- 
times  obsci'vcd.  Cleavage:  _/"  distinct;  also  in  globulai-,  tuberöse,  and 
botryoidal  forma;  atructure  either  eolnmuar  or  granulär;  also  amor- 
plioua. 

H,=3— 3'Y5.  G.=4-39— 4'35,  Lustre  vitreoua,  inelining  fco  resinous, 
on  surfaces  of  fractiire.  Color  white,  often  yellowish,  or  grayish.  Steeak 
white.     Subtransparent — ^trauslucent.     Fractui'e  uneven,     Brittle, 


Comp — Ba  C=:CaTbonic  add  22-3,  baryta  'JY''I=10O.  Aüalyaea  of  the  Anglezarke  miaeral: 
Klaproth  (Beili.,  L  280,  ii.  84)  ohtained  ö  22,  BalS;  Withering  (!.  c),  C  21'4,  Baisse. 

ITiomson'a  Stäphato-carbaimle  of  Baryta  (Eeo,  Gea.  Sei,,  L  3lB,  1836,  and  Min,,  L  1Ü6)  \%  wither- 
ite  incrusted  by  barite,  aa  ahown  by  Heddle  (Phil.  Mag.,  lY.  xilL  537),  who  analyaed  Bpecimena 
from  HeKham  in  Uorthumbarland,  and  Dufton  Fella  in  WestmorelMid. 

Pyr.,  etc. — B.B.  fases  at  2  to  a  bead,  coloring  tbe  flame  yeUowish-green ;  alter  fusion  reaota 
alkaUne.  B.B.  ou  charcoal  with  Boda  fiisea  easily,  and  ia  abaorbed  byl£e  cosil.  Soluble  jo  dilute 
murialio  aoui ;  thia  aulution,  even  wbcn  veiy  muoli  diluted,  g^ves  with  sulphuria  acid  a  white  . 
predpitata  ■wMch  ia  inaolubla  in  aoida. 

Oba. — OoQura  at  Alaton-Moor  iu  CumberlBnd.  sBaoelated  wIth  galonite,  in  veina  travoraing  the 
coal  formatiou;  at  Fallowdeld  uear  Kszham  in  Nortbumberland,  in  aplendid  cryatala,  aometiiaes 
tranaparent,  and  occaaionaily  6  in.  long ;  at  Anglezarke  iu  LancasMre,  a  fibrona  variety ;  at  Arken- 
dale  in  YorksMre ;  near  St  Asaph  ia  Flintshire ;  Tamowita  in  &  dein ;  Szlana,  Hni^ary ;  Leo- 
gang  in  Siüzbui^;  Poggau  in  Styrift;  Zm^off  in  the  Altai,  some  plaoea  ia  Sioily;  t£e  mine  of 
Arq^ueroa,  near  Coquimbo,  Chili ;  L  Etaag  Island ;  near  Le-ungton,  Ky   with  barite. 

Witherite  ia  eitenaiyely  mined  at  Fallowfleld,  end  la  uaed  in  cliemii,al  worfca  in  the  manufac- 
tore  of  plate-glaBH,  and  in  Eranoe  in  makinc  baet-sugar 

Alt. — Withurite  ia  altered  to  baiite  (Ba  S)  through  the  acUon  of  salphate  of  lime  in  Solution 
at  the  ordinary  temperature,  or  by  the  action  of  other  aulphitea  in  Solution,  or  of  water  contain- 
ing  snlphnric  acid. 

727.  BROMLITE.  Baryteealdte  J.  F.  W.  Johnston,  PhiL  Mag.,  ni.  tL  1,  1835,  s.  373,  1837. 
Bioalcateo-earbonate  of  Barytes  (from  a  wrong  anal.)  Utomsmi,  See  Gen.  Soi.,  i.  373,  1835. 
BromUte  Thoms.,  PhU.  Mag.,  iL  45,  48,  1837.    Alalonite  BreUh.,  Handb.,  ii.  255,  1841. 

Orthorhombic.  Za  J^llS"  50',  Deacl.,  0  A  1-^=128°  39';  a:l:G= 
1-2504  : 1  : 1'6920.  Observed  planes;  O  ;  prism,  J;  octahedrona,  1,  2; 
domes,  14,  34.  0  A  14=143°  33^',  14  A  14,  bas-j^Tä"  55',  24  A  2-«,  bas., 
=111°  50',  1  A  1,  mae.,=130°  27',  1  A  1,  braeh.,=:89°  40'.  Twins :  doublei 
six-8ided  pyraraidsj  with  anglea  123°  30',  and  142° ;  reSntering  angle  178° 
51'.     Cleavage;  Tand  ö  rather  indistinct. 

H.=4— 4-5.  G.=3-718,  Thomson;  3'706,  Johnston.  Lustre  Yitreous. 
Colorleaa,  snow-white,  grayish,  pale  cream-color,  pink.  Tran&lucent.  I"rac- 
ture  granulär  and  uneven. 

Comp— BaC  + Ca Ö,]ikeliarytooalcits—Oarb.  baryta  66-3,  earb.  lime  33'1=100. 
Analyses;  1,  Johnaton  (1.  c);  3,  Thomson  (Pha  Mag.,  iL  45);  3,  Delesse  (Ann.  Ch.  Phya., 
ni,  liii.  425);  4,  v.  Hauor  (Bor.  Ak,  Wien,  iv.  832,  1853) : 

BaÖ  Öaö  Srö  Sinö 

1.  Bromley        62-16  30'29  6'64        =39-9  Johnaton. 

3.  Pallowfield    60-63  30-19       9-: 

3.            "             65-31  32-30  I'IO  — 

Pyr.,  etc. — Same  aa  in  barytoaalcitö. 

Oba.— Pound  at  the  lead  mino  of  Pallowüeltl,  near  Heshain  ia  JTorthumterland,  with  witherite ; 
and  at  Bromley  Hill  near  Alatoa  in  Ouniberland,  ia  veina  with  galenlte,  wheuoe  the  name  Brom- 
lile,  givon  tj  Thomson.     Moat  Engliah  minerali^cal  authors  liave  aet  aaide  Thomaon's  name, 
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There  appears  to  be  no  sufßolent 


728.  STRONTIANITB.    Strontlanit  Suter,  Lichtenbei^'a  Mag.,  vii.  3,  ßS,  Bergm.  J.,  1791,  L 

=    ■•>■■      "'—"an  Werft,     atrontiauit,  Kohlensaure  StrontiaQsrde,  Klapr.,  Crell'e  Ann.,  1793, 

99 ;  Beitr.,  L  36B.      Mineral  from  attontiau,  Strontian  Spar  (not  Stroulites^ 

Bdiiib.  Trana.,  iy.   S,  1103  (Art.  read  Nov.,  1783).    OarboMte  of  Strontiaii. 

inateä  M: 

iloflrBO-earboaate  of  Stronüan,  Thomson,  Rec  Gen.  Sou,  iii.  415,  1836,     Bary- 
:cimmte,  Ä  Traill,  Ed.  PhiL  J.,  i  380,  1819, 


^.^u.^.^..^.hie.   Ja/=117°  19',  ÖA  1-4=130°  5';  a,:b:, 
1-6421.     Observod  planes :  octahedrons,  i,  |,  1,  h  %  3,  4,  : 

14,  |4,  34,  44,  64,  84,  124. 


=1-1883  :  1  : 
;  domes,  ^4, 


0Ai4=149°17' 
0  A  i=145  11 
Oh  1=125  43 


O  A  14=144°  6' 
14  A  14,  bas.,=71  48 
24  a  24,  baa.,=110  44 


1  A  1,  inae.,=:130°  1' 
1  A  1,  brach.,=92  11 
1  A  1,  bas.,^108  35 


Oleavage :   /  nearly  perfect,  «4  in  traees.     Ciystals  ofteii  acicular  and 
in  divergent  groups.     Twina  :  like  those  of  aragonite.     0  ueuallj  striated 
parallel  to  the  shorter  diagonal.     Also  in  eolum- 
nar  globular  forma ;  fibroaa  and  granulär. 

H:.=3-5— 4.     G.=3-605-3-713.     Luatre  vit- 
reoue  ;  inelining  to  resinoua  on  uneven  facea  of 
fracture.       Color   pale    asparague-green,    apple- 
green ;  alao  -white,  graj,  yellow,  and  yellowiah-     \ 
broivn.      Streak   white.      Transparent— translu-     \^ 
eent.     Fi'acture  unoven.     Brittle. 

Oomp. — Carboaate  of  atroolJa,  Srö=Oarbomc  add  29'3,  slioiitia  70'2 1  bat  a  amall  part  of  the 
strontia  ofteii  replaced  by  lime. 

Analysea:  1,  Klaproth  (ßeilr.,  i.  370,  ii.  84);  3,  atromeyer  (Untora.,  i.  193);  3,  Thomson  (JGd., 
i.  108);  4,  Stromeyer  (1.  c);  6,  Jordan  (Sohw.  J.,  )vii.  3i4) ;  6,  Eedicker  (Po^.,  1,  191);  7, 
-  ■      ■  3l(Ramm.  5tliSuppl.);  S,  Ton  der  Mark  (Verh.  nat.  Ver.  Boan,  vi.,  Jahrg.,  272): 
C  Sr      Ca       3Pe  Stn      S 


1.  Strontiao.  SO'O  69-S     - 

2.  "  30-31  es-eo  3-47  0'07 

3.  "  30-66  66-S3  S-62  0-01         - 

4.  BräuESdorf,  Sai.  2D-94  67-52  1-28     C 

6.  Olaustlial,  vhite  SO-59  65-14  3-64 

6.  Hamm,  WeHtph.  80-80  65-30  3-82 

64'32  4-42 


O-S-lOOKlapr. 
0-07^99-62  Strom. 

=89'73  Thomson. 

0-07=98-90  Strom. 
0-2S=S9-6B  Jordan. 


30-8^ 


i3-57    4-80 


Thomson  oljtained  in  his  emmmile  (l  o.)  SrÖ  82-09,  Caö  12-60,  ¥o  1-00,  zeolite  8-JB=99-98. 
Traiirs  siromnüe  afforded  him  SrC68-6,2a§  (barite)  27-5,  CaÖ  3-6,  Oiyd  of  iron  O'l;  color 
grayish- white ;  Gr.=3-70S.  It  is  pronomieod  a  miiture  by  Greg  and  lettsooi.  It  ia  from  uear 
Stromnesa,  on  Pomona,  one  of  the  Orkneys. 

Pyr.,  eto. — B.B,  swella  up,  throwa  out  miaute  sprouta,  fuaes  only  on  the  thin  edgos,  and  colora 
the  flame  strontia-red ;  the  assay  reacts  allcBÜne  after  ignition.  MoistBiied  with  muriatie  aoid  and 
treated  either  B.B.  or  in  the  naked  larap  gireB  an  intense  red  color.  With  soda  on  eliarcoal  the 
pure  mineral  fusea  to  a  clear  glass,  and  ia  entirely  ahaorbed  by  the  coal ;  if  lime  or  iroo  be  present 
they  are  separated  and  remaia  on  the  BurFace  of  the  coaL  Soluble  in  mnriatio  acid ;  che  dilute 
Solution  when  treated  with  solphuric  add  gives  a  white  preuipitats. 

Obs. — Occucs  at  Strontian  ia  Argyleahire,  in  veins  trarersing  gneiss,  along  -with  galenite  and 
barite,  in  acioolat  diver^ng  and  fibrous  gronps.  rarely  in  perfeot  orystals ;  in  Yorkshire,  England ; 
Giant'a  Causeway,  Irelandj  Claiiathalln  the  Harz;  Bräunsdori)  S^ny;  Leogang  in  Saltzburg. 
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IntLe  U.  States  it  ooenra  at  Sohoharie,  H.  T.,  in  granulär  and  columnar  maaaes,  ond  also  in 
crystals,  forming  nests  or  geodes,  often  large,  in  the  hydtaulie  limestone,  assooiated  with  barite, 
pjrife,  and  calcite.  At  Muacalongo  lake  a  massiTe  and  fibrons  vatietj',  of  a  wMto  or  greeniab. 
white  cdlor,  ia  sometimes  tUe  maliii  of  auorite.  Ohaumout  Bay  aad  Tbereea,  in  JeifoTSon  Oo,, 
N.  T.,  are  otlier  localitiea. 

Alt,— Strontjauihi  ia  altered  to  oelestite  in  tbe  same  way  as  wiUisrite  to  barite. 

■729.  OERUSSITE.  ^'./rijflwu  TheojpJir.,  etc.,  Cerussa  Plin.,  etc.,  Agric,  but  only  the  artifidal 
Cerusaa  nativa  ei  agto  Vicentino  Gestter,  i\)SB.,  85,  1685.  Blyspalli  (=BleiBpath  Genn.), 
Minera  Plumbi  spathaeea.  Wall,  Min.,  296,  1741.  Plomb  spatMque  JV.  Tri.  Wall.  Min.,  i.  636, 
l'ies.  Bly-Spat,  Spatmn  Plumbi  (ttio  hard);  Bly-Odirfl,  Cerussa  nativa  (the  pulvenilent), 
CroRst,  Mio.,  1758.  Plumlram  Boidoa6reoniineraIisatuinSe)5)n,,Opus&,  11426,  ITEO.  Weiss- 
bleierz Wem. ;  Plombe  blanche  Fr. ;  White  Lead  Ore.  KoblenaaureB  Blei  Germ, ;  Oarbonate 
ofLead;  Plorab  earbonatä  i^.  Cäruse  Bead.,  Tr.,ii.  363,  1832.  Cerussit  Said.,  Haadb-,  503, 
1845.    IgMaiaaite  (Zme-Bleiapath  Eersleii)  Huot,  Min,,  618,  1841. 

Orthorhombic.     Ja  7=117°  13',   0  A  l-j=130°  9^' ;  a:l:  c=:l-1852  : 
Observed  planes :  0 ;  vei-tical,  /,  i4,  w,  «-ä,  1-J ;  domes,  -J-*, 
f^,  l'l,  24 ;   -H,  -H,  1-«,  2-*,  34,  44 ;  octaliedral,  i,  j,  1 ;  2-S,  2-ä,  1-ä,  1-ä. 


0  A  I^^ISS"  46' 
0  A  ^4=149  31 
Ö  A  14=144  8 
0  A  24=124  40 
7Aa=:121  24 
U  A  24=145  20 
«4  A  -14=109  53 


34A24,  baa.,=110°40' 
14A14,  "bas.,r=Yl  44 
i4Ai4,bas.,=39  45 
i-ä  A  i-S,  Qv.  *4,=122  43 
1  A  1,  mae., 1=180 
1  A  1,  brach.,=92  19 
1  A  1,  bas.,=108  28 


Cleavage  :  7"  often  imperfect ;  24  hardlj  less  ao.  Crys- 
tals  usually  thin,  broad,  and  brittle ;  eometimes  Btout. 
Twins :  very  common ;  eompoäition  face  I,  producing 
usually  eruciforni  or  etellate  forins.  1.  Oonsisting  of  two  individuals ;  (») 
eimilar  to  f.  584  under  aragonite,  p.  694,  or  to  f.  600  if  the  left  of  thethree 
rays  were  wanting ;  (5)  erueifonn,  similar  in  mode  of  intersection  to  f.  586, 
587,  p.  695.  2.  Coiieisting  of  moro  than  two  individuals  ;  (a)  three-rayed, 
f.  600,  a  view  of  a  seetion,  showing  at  centre  the  position  of  the  three  com- 
bined  crystals ;  (S)  six-rayed,  f.  599,  whieh  may  consist,  like  the  last,  of 
three  combined  crystals,  if  the  crystals  crose  at  eeritre  so  as  to  make  a  pen- 
etration-twin ;  tJie  forme  sometimes  thin,  as  in  f.  599,  but  often  eonsisting 
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of  stout  ciystals  similar  in  form  to  f.  597,  the  planes  I  in  tliia  form  having 
the  same  position  as  /,  /in  i.  599. 

Eai-ely  fibrous,  often  granulär  massive  and  compact.  Sometimes  stalac- 
titic. 

H.=3— 3-5.  G.— 6465— 6-i80;  some  earthy  varietira  as  low  as  5-4. 
Lustre  adamantine,  inelining  to  vitreous  or  resinous ;  sometimes  pearly ; 
Bometimea  submetallic,  if  the  colors  are  dark,  or  from  a  superficial  change. 
Color  white,  gray,  grayish-blaek,  sometimes  tinged  blue  or  green  hy  some 
of  the  aalts  of  copper ;  streak  uncolored.  Transparent — suttranslueent. 
I''racture  conchoidal.     Very  brittle. 

ip.— Pb  Ö=:Oarl>onio  aoid  lG-5,  osyd  of  lead  88'S=100,    Analjsea :  1,  'Westnimb  Q.  c) ; 
"    ■"  ■ ^,     _    .    .    „ ,^    -,    r.:     r.       ._  ji;5).  4^  Bargemaim  (Ohem. 


I.  Zellerfeld 

lfi-00 

81-20,  Fe  0-60,  Ca,  0-90=9 

18-60  Westrumb. 

2.  Leadhills 

82=08  KlBproth. 

3.  Durham 

18-05 

8ä-56:=99'lil  Phillips. 

4,  Eiföl 

16-49 

5.  Phenizville,  Pa. 

16-38 

83-76=I00'14  8niitb. 

Öialaclites  from  Brigham's  d^gings,  Wis.,  afforded  J.  D.  Whitney  (Upp.  Miss,  Eep,,  231,  1862) 
Cflcl>onato  of  Icsd  93-84,  of  lime  0-18,  oFmagnesia  tt.,  aesqmosyd  of  icou,  etc.,  l-ia,  olay  and  aand 
3-4S  =  90-27.  Kerstea  obtained  for  the  iglesiasile  {Saitw.  J.,  \xv.  3SB)  tbö  92-10,  2n  01-02=: 
99-13=6  :tbÖ  4- 2a  Ö. 

Pyr.,  etc,^ — In  the  closed  tnbe  deorepitates,  loses  oarbonic  acid,  turns  flrat  yeilow,  and  at  a 
higher  tßmperature  dark  red,  but  hecomes  again  yeilow  on  oooling.  B.B.  on  charcoal  iuses  yery 
easilf,  and  iE  B.F.  yiolds  metaflic  lead.     Soluhle  in  dilute  nitric  add  with  effervesoence. 

Obs. — Occtu-a  in  oonneetion  with  other  lead  minerals,  and  is  formed  from  galenite  (sulpMd  of 
lead),  whioh,  aa  it  paasea  to  a  aulphate,  may  be  changed  to  uarbonate  by  meaca  of  eolutions  of 
bicatbonate  of  lime.  It  ia  found  at  Johanngeorgenatadt  in  beautjful  crystals ;  at  Nertschinsk  and 
Beresof  in  Siberia ;  near  Bonn  on  the  Kfiine;  at  Clausthal  in  tlio  Harz ;  atBleibargin  Carinthia; 
at  Mies  and  Przibram  in  Bohemia ;  at  Retabanya,  Hnngary ;  in  England,  in  Oomwall,  in  the  mine 
of  9t  Mmvera ;  delicste  crystals  10  in.  long  were  formerly  found  near  St  Anatell  and  elsewhare; 
at  B.  Tamar  mine,  Devonsbire ;  near  Matlock  and  Wirksworth,  Derbyshite ;  in  CardiganBhire, 
Wales ;  at  Leadhüla  and  Wanlockhead,  Scotland,  formorly  in  flne  crystals ;  in  WieMow,  Ireland, 
magniflcenli  sometimes  in  heart-ahapod  macles.  In  pseudomorpha,  imitating  angleaite  and  laad- 
hiilite,  at  Leadhills. 

Pound  in  Mass.,  aparingly  at  the  Southampton  lead  mine.  In  Penn.,  at  PhenixTÜle,  in  ßuecrys- 
tals,  often  large ;  also  gaod  at  Perkiomen.  In  .K  York,  at  the  Eoaaie  lead  mine,  but  rare.  In 
Virgiaia,  good  crystals  at  Austin's  mines,  Wythe  Co.  In  N.  Carolina,  at  King'a  mine,  Davidson 
Co.,  good.  At  Tslle'a  diggiDgs,  Mo.,  bat  seldom  orystallized  |  in  Wisconsin  and  other  lead  mines 
of  the  northwesterc  States,  rarely  iu  crystaJa  ;  near  the  Blue  Mounds,  Wia,,  at  Brighum'a  dig^gs, 
in  stalactitea. 

Alt — Cerusaite  occura  altered  to  pyromorphite,  or  phoaphate  of  lead ;  prohably  throu^h  the 
actiou  of  watera  holding  phosphate  of  lime  in  aolution ;  also  to  galenite  (Pb  8)  throngli  the  aetion 
of  Bulphuretted  hydrogen,  and  minium  by  osydaöon ;  also  to  breunerite,  malaohite,  and  chryao- 


730.  BARYTOOALOITE.    Broo&e,  Ann.  Pha,  II.  vüi.  114,  183t 

Monociinic.      (7=73"   52',   /Aj=106°  54',  ÖA  14=149°;  a:h:c^ 
0-81035  :  1  :  1-29583.     0  A  1-*=147"  34',  0  A  i-i=10Q°  8',  U  A  l-i=138 
34',  i-lAir^=m°,  2-äA2-ä,  over  6-6, =95°  8',  6-6  A  6-6,  adj.,=146°  6' 
;  I,  perfect ;   0,  less  perfect ;  s 
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OXTGEN   C0MFOUHD9. 

H.~4.  _  G.=^3-6363-3-66.  Lustre  vit- 
reous,  incliniiig  to  resinous.  Color  white, 
grayish,  greenish,  or  jellowish.  Streak 
white.  Transparent — tranelucent.  Trac- 
tnre  uneveii. 

Comp.— BaÜ  +  Cae-(iBa+jCa)Ö=Oat1)onat9of 
baijta  663,  carbonateol'  Urne  33-1 =100,  Analyaes:  1, 
Children  (Ann.  Phil,  yiii.  115);  2,  Delease  (Ana.  Oh. 


a  high  temperature  fuaes  o 
baryM,  Plattner);  the  assay  read 
■With  Boda  on  charcoal  the  iime  ia 
hj  the  coal.  Soluble  in  dilute  mu 
Obfl. — Ooours  at  Alston-Moor  i 
boniferouB  or  mountain  limestone. 


2.     66-20    31-8! 

Pyr^  eto. — B.B.  colora  the  flama  yellowiali-greeo, 
1  the  tMn  edges  and  assumas  a  pale  gteen  color  (manganate  of 
i  alkaline  after  igniläon.  With  the  fluiea  reacts  for  maEgaaese. 
aeparated  as  tm  infuEible  mass,  while  the  remainder  ie  absorbed 

i  Cumherland,  in  attached  crystals  and  massive,  in  the  Snbcar- 
Pig.  604  js  from  Brücke  and  Miller,    Crystate  3  in.  long  haye 


Hoxagonal.  In  cloiigafcod  double  six-sided  pyramids,  with  tnincated 
apex;  basal  angle  16i  58',  pyramidal  120"  3i'.  Cleavage :  basal,  very 
perfect, 

Jl.—i-5.  G.=4'35,  Euneen;  4-317,  Dufr.  Vitreous;  eleavage-faee 
pearly  or  resinous.     Color  brownieh-yeUow ;  Btreak  yellowiah- white. 

Comp,— (Oe,  La,  ßi)  Ö+i  (Ca,  Oe)  P ;  whence,  making  Öe  :  La  :  6i=4 :  1  : 1,  aa  in  Damour  & 
DoTüle's  anai,  the  percentage  is,  carbonic  add  245,  protoxyd  of  uerJum  40'3,  protoiyd  of  lactha- 
nuni  ]0-2,  pTotoiyd  of  dldymium  10-4,  fluoridof  oalraam  U-6=100.  These  diemists  sbow  that 
the  water  found  by  Bunsen  is  aceidental.  Analyaes  :  1,  2,  Bunaen  (1.  c) ;  3,  Damour  ä  DeTÜle 
(0.  Ä,,  lii,  211)  : 


La 


Di       Ca        fi 


lO'lfl,  CeF2-I6,  ilatr.—SS-^S  D.  S;  D, 

Pyr^  etc. — In  the  cloaed  tube  yields  no  water,  hut  gives  off  oarbouio  aoid  and  hecomes  Jighter 
in  color.  B.B.  glowa  andia  Jnfusible.  With  fuaed  aalt  of  phosphoruainthe  open  tube  giveaB.B, 
the  reaction  for  üuorjne,  With  borai  and  Salt  of  phosphorus  in  the  platlnum  Joop  giyes  a  glass, 
yellow  while  bot  and  colorleaa  on  oooling'.     Dissolves  fiiowly  in  muriatio  acid  with  efferveseence. 

Oba. — JYoia  the  emerald  mines  of  the  Muso  Valley,  New  Granada,  whero  it  was  diacovered  by 


id  from  whichplae 


3,  J.  Paris,  the  proprietor 
of  ßome,  by  Col.  Acosta. 

Named  after  J.  J.  Paria.    The  earliar  name  Ätsi 
Valley  being  written  both  Muso  and  Musso, 
of  the  name  Mmsäe  for  a  vaiiety  of . 


□  183S  te  Medici-Spada, 
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■732.  mSCHTIMITE.    Kiselitim-PaTisit  T.  Komiaeff,  Bull.  Ae.  St.  Fet,  iv.  401,  1861,  J.  pr. 
Gh.,  liixv.  442,  1862.     Kischtimite  G.  J.  Brtteh,  Am.  J.  SoL,  IL  isiy.  ill,  18ö3. 

Araorphoufi. 

G.=4-784.  Lusti'e  tetween  greasj  and  vifcreoaa,  Color  dark  brownisK- 
yellow.  Streak  much  lighter  than  color.  In  small  pieces  translucent. 
feabie. 

Comp.— 6La0+Ce'O''+0e'F'  +  2fi,  or  3  LaC  +  Ce'(T',  0)'+3,  KorovaefF,=Carbonio  add 
11*6,  lantiana  3T-T,  eerinm  25-2,  fluorine  7-5,  oiygen  S'G,  water  2-4=100.    The  water  ia  probably 
■  '     i  in  parisite.    AnaljBis:  Korovaefi' (1.  c)  ; 


Ö)11T 


,7-81     e-35 


Pyr.,  etc. — B.B.  at  a  moderate  lemperature  beoomes  dnU,  opaque,  and  opalins  yellow ;  at  a 
higli  teat  glows,  and  on  coolii^  haa  a  higb  luatre  and  is  briek-red.  WiUiliorai  in  tte  outer  flamo 
a  yellow  glflaa,  in  tue  inner  faint  yellow,  which  becomes  colorless  on  cooling,  Tho  powder  moia- 
tened  w!th  sulphurie  aoid  gives  off  duoiiydriG  aoid.  DiBSolvos  in  muriatie  ooid,  evolving  oarbonic 
Bold  and  cblorine. 

ObB. — From  tlie  gold  washinga  of  the  Borsovita  river,  in  the  distriot  of  Kischtim,  Urals, 


733.  PHOSGENITB.    Homblei  Karst.,  Tab.,  78,  18 

141,  1802.  Comeouä  Lead.  Bleihomerz,  Chloiblelapath,  Oerm.  Plorab  carbonati5e  muriati- 
fere,  Plomb  oMoro-carbonatf  Plomb  corn^  -fV.  Phoagen-spath  .a-effli.,  Char.,  61,  1882.  Kera- 
sine  Beud.,  Tr.,  ii.  502,  1832.  Phosganit  Breük,  Handb.,  il  183,  1841.  Gfllenoeeratito,  Blei- 
kerat,  Cftocker,  Sjn.,  äiS,  1S47,     Cromfordite  Greg  &  Ldtsom,  Min.,  431, 1358. 


Tetraeonal.     0  A  l-^~132°   37' ;  ff=l-08Tl.     Ob- 
served  planes,  as  in  the  aiinexed  figure. 


605 


O  A  1=123°  2' 
O  A  2-2=112  21 
O  A  7=90 
O  A  3-4=114  42 


/A  1=146°  58' 

1  A  1,  pyr.,=107  Vi 

/A»-*=135 


Cleavage:  Zand  «-i  bright ;  also  basal. 

H.=2-Y5— 3.  G.^6— 6-31.  Luetre  adamantine. 
Color  white,  graj,  and  ycUow.  Sti-eak  white.  Trans- 
parent—translucent,     ilather  sectile. 

(,  Chlorid  of  lead  51  =  100,  i 


(^ 

"  ^ 

(n 

.■„\.A\ 

in 

\ 

'■    .-2 

V 

I 
1 

/2   ( 

Sardinia. 
osyd  of  lead  81'0, 


Comp.— tb  Ö4-Pb  a=Catbonflte  of  laad 
carbonie  acid  8'1,  chlorine  13'0— 102'9. 

Analyses  r  1,  Klaproth  (Beitr.,  iü  141,  modemiEed) ;  3,  Rammelsberg  (P<^g.,  Isxiv.  141) ;  3, 
E.  A.  Smith  (Phil.  Mag-,  lY.  ii.  121);  4,  Krug  v.  Nidda  (ZS.  G.,  ii.  126) : 

tb  Ö        Pb  Cl 

1.  Groraford  48-4  53-5  =  101-9  Elaproth. 

2.  "  48-45        60-93=99-38  Ramm,     G.  =  6-305. 

3.  "  48-22        sna^lOO  Smith. 

4.  Taraowitz  49-44        50-4B  =  99-89  K.  v.  Nidda. 

Pyr.,  etc.- B.B.  melta  readily  to  a  yellow  globule,  which  on  oooiing  beeomes  white  and  crya- 
taUine.  On  charcoal  in  R.P.  gives  metallic  lead,  with  a  white  ooating  of  chlorid  of  lead,  With  a 
aalt  of  phosphoniB  head  previously  aaturated  with  oiyd  of  copper  ^vea  the  ohlorine  leaotion. 
DissolTea  with  efferveacence  in  nitric  acid. 
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Obs. — At  Orawford  naar  Matlock  in  Derbyaliire,  where  some  of  the  cryatals  were  2  or  8  in. 
long  i  very  rare,  in  ComwaU ;  in  minute  crystala  at  a  lead  mme  near  B^in  in.  Scotland  j  some 
ctyatala  reoently  obtained  at  Crawford  Bold  for  15  to  20  ponnda  Sterling  oach ;  in  large  crystala 
at  Gibbas  (f.  805)  aad.  Monteponi  in  Sardinia;  near  Bobreii  m  TJ{.per  ''ileaia. 

ßeoent  paper  on  cryst.,  Kokacbarof,  Bull,  Ae.  St.  Pit  ts.  i61  lSo5,  from  wMcb  th©  above 
figure  and  anglea  sre  taken. 


II.  HYDEOUS  GAEBONATES. 


AKRANGBMBNT  OF  THE  SPBCIES. 


I.  Containing 

7S5.   TBSOHBUÄCHEnilH 

TSe.  NiTBOS 
731.  Thermonätrite 
TS  8.  THOKi 
739,  Gatlussitb 


(iNH'0+iUO)ö 
SaÖ  +  IOfi 
SaC  +  S 
(fSa-[-ja)+a 


eeje^iiGAms+iHa) 

ee[e..||Na,+aq 
ee[esiaNa,+iH,)+aq 

■6e|10,[(iNai,+jea)+2ia(i 


IL  Obntainiiig  lime  oc 

14.0.   HTBKOMAaNESITB 
141,   HniE01>OLOMITE 

742.  prboazzite 

743.  Pbncatith 

744.  UOVITE 


Sigö+isiga+a: 

(Öa,Mg)ö  +  i-Ü 
Caö  +  ^Mgfl 


■6©ie4Me  +  iMgHsea+aq 
6e|e,!(6a,Mg)  +  ^aq 

ee|[es||ea+-iMgH5©, 


in.  Containing  osyd  of  ci 

745,  L&bthäkttb 

746.  Tenobrite 


LaC+sfi 


IT.  Oontaining  zinc 

747.  ZÄBinra 

713.  Ebuikgtonitb 

7i9.  Htdbozinoith 

750.  aukiohalciib 

751.  Malachite 
7B2.  AzüBrrB 


Siö+2Sifi+3fi 
Co,Ö,fi 
2aÖ+2  2nS 
2nC+f(Cu,2i.)r[ 
OaÖ  +  Cufl 


3^|}fi+2HiHie,4-3aq 


ee||e,||Zn+2Zn] 
eej[ea|Zn+sfeu, 
ee||e,||€u+eaHse, 


Hse 


T.  Containing  biamutb  oi 

763.   BiaMÜTITE 

754.  LiEBieiTE 

735.   VOGLTTH 


TCÖ+Caö  +  20a 
Ü,Ca,Oiie,£r 
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In  erystala  having  two  bi-illiant  cleavages  meeting  at  112".     G,=l-45. 
H.  =  l"5.     YellowisQ  to  white. 


Chineha  lalanda  31-63    29-76   11-00  6-02|  PO-SO,  jfig,  8,  Qfr.,  alk.  auduTicacicl  1-09=100  PIlipa. 

The  material  analyzod  by  Phipgon  -was  white,  compacf^  cryatalUne,  and  ftagile,  and  had  a  strong 
oäor  of  amDxonia,  from  whieh  he  infers  tie  presenca  either  of  free  amraonia  or  of  sesquicarbonale. 

Pjrr.,  etc. — In  the  cloaed  tube  for  the  most  part  volatilized,  ^riag  tha  odor  of  ammonia,  a 
white  Sublimate  of  oarbonate  of  ammonia,  while  an  abundauce  of  water  eondenses  on  tha  tube. 
Soluble  ia  wEler,  and  heated  with  a  fiied  alkali  givea  a  strong  odor  of  ammonia.  Effervesoes 
with  acida.     Eeacts  alkaline  to  test  papar. 

Obs.— From  guaao  depoaits  on  the  coast  of  Afrioa  and  Patagonia,  and  the  Chincha  Islands. 
Forma  a  bed  aeveral  inchcB  thiek  in  the  loweat  paftB  of  the  guano  deposita  of  Patagonia,  aa 
announced  by  Teschemaoher ;  and  similsj-ly  at  tlie  Chineha  Islands,  according  to  Phipaon. 

Biairbonateof  pofash'hm'iisea  aoaounosdbyPiaani(C.  B.,  li.  918,  18S5)  asfounlunder  adead 
tree  at  Chypia  in  Valaia,  as  a  reault  of  reeent  decompositioo,  and  haa  been  called  by  Mm  Kaljcine ; 
ha  r^arditig  it  aä  a  mineral  as  much  as  stniYite.  (Strurite  has  better  Claims,  however,  aa  it  ocoura 
ia  guano  deposits,  sorae  of  which  date  from  the  Posttertiaiy  at  leastl  He  obtamed  for  its  eom- 
positiou  Carbooic  aeid  42-20,  potaah  42-HO,  water  l'lß,  Ca  Ö  3-50,  %  0  1-34,  Band,  ete.  B-60=100, 

736,  NATRON.    N.r^at,  Hitriun,  ofthe  Äncients.    Carbonafe  of  Soda.    Soude  carbonat^e. 

Monoelinic:  C=58°  52'  Ja  J=7r  28',  0  A  14=140°  9^'.  Cleavage : 
0  dietinct ;  ^-l  imperfect ;  /  in  traces. 

II.=1— 1-5.  G.=l-433.  Titrooua  to  earthy.  "White,  eometimos  gray 
or  yeUow,  owing  to  impvirities.     Taete  alkaline. 

Comp.— S'a  ö  + 10  fi=CBrbonic  aeid  26-7,  aodtt  18-8,  water  Si-5.  Effarreaoes  strongly  with. 
nitcic  aeid. 

Obs.— Ocoura  in  nature  only  in  Solution,  or  mised  with  the  other  carbonatea  of  soda.  See 
undBC  Troaa  aad  Thenri/mairite. 

737.  THEBMONATRITB.  N,rpoir  and  Hltrum  pt.  Ve(.  Natron,  Altali  Orientale  impurumi 
terrestre,  Jordblandadt  Alkaliaktaalt,  Wall.,  Wia,,  174,  1147.  Naturliohea  mineralisches 
Alkali  Wem.;  Thermonairit  Said.,  Handb.,  48T,  1845.  Thermonitrit  Saunn.,  Handb.,  1411, 
1847.     Soude  carbouatfee  priamatique. 

Orthorbombie.  Observed  planes:  /,  4-S,  ^-^,  1-t,  ^.  ZA  i-i=138°  5', 
i-ä  A  *-ä,  front,=S8°  14',  lat.,=:121°  46',  1-*  A  1-i,  top,=107°  50',  «-I  A  1-i 
=126°  5',  U  A  J=109°  &,  Ja  ^=116"  5'j  JA  1=96"  10'.  In  reetangnlar 
tables  fiattened  parallel  to  i-i,  -with  eides  bevelled  by  Jand  14,     Usual  as 


H.=l— 1-5.     G.=1'5— 1-6.     Lustre  vitreoiß.     White,  grayish,  yello-w- 
bh. 

Comp.— j^ft  C+fl=Carbonic  add  35-5,  soda  50-0,  water  14-5=100.     Analj-saa :  1,  2,  Beu- 
äant  (Tr,,  ii.  310);  3,  PfeiBör  (Aqq.  Gh.  Pharm.,  Isxxix.  219): 
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3.  E.  Indies 


U-1 


7-3 
U-44. 


3*8=100  Beudani 
3'5,  oflrthy  matter  4' 
I8'25,  KÖ  G-65=100 


Oba, — Orystala  may  1»  obtained  ftom  a  solntion 
occurs  in  Tsrioua  lakes,  and  as  an  effloreacence  ovi 
a!so  about  Bome  mines  and  Tolcanoea. 

There  appaars  to  be  also  an.  aaliydrous  earbonate  of  eoda  ii 
spocimen  from  the  Heua  Uargarethe  :  '  ""       ■■   •    - 

i"6Ö0-19,  S  1-8Ö.  And  Wackenroderi 
Hnngary,  Sa  ö  92-80,  ^Ta  S  1-8J,  £  S  0 
latter  may  be  from  an  artiücial  producc, 

Orystala  of  the  Elmple  carbonate  of  soi 


Kayser  obtained  for  a 

Clausthal,  Sa  0  92-01,  SlgO  3-32,  ÖaÖ  1-81, 
for  the  oomposition  of  a  aubstance  from  Debrecadn, 
laP  1-47,  ]JaC14-46^99'93;  but  it  ia  sdd  that  the 


[a  (natron)  bi 


thermonatrlte  in  effloreaolng. 


738.  TRONA.  Troca  Bagge,  Ac.  H.  Steekb.,  itit.  1173.  Natram  von  Tripole,  Stralige 
ITatrum,  SiaproOi,  Beitr-,  üi.  83,  1803.  Seaquicarbonate  of  Soda,  ürao  BmssmgmiH,  Ana.  d. 
IL,  xii.  27t). 

Monoclinic.  OAi-i=lQS°  15'.  CleaTage:  i4  perfect,  Often  fibrous 
or  columnar  maesive, 

H.=2-5— 3,  G.=2-ll,  Luetre  vitreous,  glistening,  Cobr  gray  or 
yeUo-wiBh-white.  Translucent.  Taete  alkaline.  iJ^ot  iStered  by  expoeure 
to  a  dry  atmosphere. 

Comp.— S'a'e'+4fi=(jSa+ifi}Ö+fi=Carbomo  acäd  40'2,  Eoda  3T-8,  water  32-0.  Anal- 
j^  by  Klaprotli  of  the  Afriean  (Beitr.,  üi.  83);  Carboaic  acad  38,  soda  37,  water  2a'5,  sulphat« 
■of  BOda  2-5=100;  by  BoaSBinganlt  of  the  «roo  (1,  o.):  Ö  39-00,  Sa  41-33,  fi  18-80=99-02.  The 
Africaa  is  oflen  miied  with  the  simple  oarbonate  of  soda,  thennonatrite,  and  common  salt.  A 
specimon  of  trona  from  an  extensive  bed  in  Churchill  County,  Nevada,  gave  on  analjsia  by  C.  S. 
3todman(priv.ooQtrib.),C  38-70,  Sa  39-97,  fi  19-43,  ¥aCl  1-88,  SaS  0-39,  gi  0-13  =  100-49. 

Pyr.,  eto In  the  closed  tube  yielda  water  and  carbonio  add.    B.a  imparts  an  intensely 

jellow  color  to  tlie  flarae.    Soluble  in  wiiter,  and  efferresees  with  adda.    Eeacte  alkaline  wiöi 
moistened  test  paper. 

Obs. — The  apecimen  analyaed  by  Klaproth  came  from  tho  provinoe  of  Suckenna,  two  daya' 
joumey  from  Pezzan,  Africa,  It  ia  found  at  Üie  foot  of  a  mountain,  forming  a  orust  yaryii^ 
■from  tue  thiekness  of  an  inoh  to  that  of  tlie  back  of  a  knife-blade.  To  tiiis  speoies  belongs  the 
nrao  found  at  the  bottom  of  a  lake  in  Maraeaibo,  8.  Ä.,  a  da/s  jonmey  from  Merida.  Efflores- 
"le  Sweetwater  river,  Bbcky  Mountains,  miied  with.  sulphate  of  soda 


□  salt. 


739.  GAY-LUSSITB.    Boussingmli,  Ann.  Ch.  Phys,,  i 


Monoclinic.  6'=78°  27',  Ih  Z=68°  60'  and  111°  10',  0  A  14=125° 
15';  a:b:  c=0-%945  :  1  :  0-67137.  Observed  planes:  0;  vertical,  I,  U, 
■i^;  dorne,  1-*,  14 ;  hemioctahcdraJ,  i-     Angles  from  Phillips. 

0  A  1-*=180'' 21' 
OhU=lQlBZ 
0  A  ^=136  39 
0  A  J=96  30 
7a  14=137  45 
14  A  H  ov.  Ö,=70  30 
14A14,  adj.,=109  30 
i  A  4=110  80 
/A-j4=124  25 

Crystale  often  lengthened,  and  prisniatic  in  the  direction  of  14 ;  also  in 
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that  of  ^;  also  (fr.  Nevada)  n-ot  elongate,  but  thin  in  the  direction  of  the 
Ortho  diagonal,  0  being  very  narrow  or  wanting ;  surfaces  ueuaily  uneven, 
being  formed  of  minute  suboixlinate  planes.  Oleavage :  I  perfeet ;  0  less 
so,  but  giving  a  reflected  image  in  a  strong  light, 

H.=3— 3.  G-.=1'93— 1'99.  Lustre  vitreoas.  Color  white,  yellowish- 
white.  Streak  uncolored  to  grayish.  Translucent.  Fracture  conchoidal. 
Extremely  brittle.     Not  phosphorescent  by  frietion  ov  heat. 


SaC34-e 


Ca  ob; 


Olay  1-6=100. 


ir  nails. 


Pyr.,  etc. — Heated  in  a  tnatrasB  tlie  crjstals  deorepitato  and  becoma  opsqua.  B,B.  fViaea 
caajly  to  a  white  enaniel,  aad  colors  the  flame  intensely  jellow.  With  the  fluieB  it  heharea  lilce 
oarbouate  of  lüne.  Dissolres  in  aoids  with  a  brisk  effervescenoe ;  partly  soluble  in  water,  and 
reddens  turmeric 

Obs. — Abundent  at  Lagiinilla,  near  Merida,  in  Marac^bo,  where  Ita  crjatals  ai 
st  the  bottocQ  of  a  amall  lake,  in  a  bed  of  elay,  eovering  wao;  the  nativea  call  it  ckwos  oi 
in  alluBion  to  its  crystalline  form. 

Also  abundant  on  a  small  islaad  in  Little  Salt  Lake,  near  ßagtown,  Nevada,  about  l-j^  in.  8.  of 
the  majn  emigraat  road  to  Humboldt.  The  lalte  is  in  a  crater-shaped  basin,  and  its  watera  are 
dense  and  strongly  aaline. 

The  Nevada  erystals  gare  J.  M.  Blake  (Am.  J,  Sei.,  II.  xlii.  221),  frora  whom  £  607,  GOli,  are 
tflken,  täie  following  approiimate  aogles,  the  planes,  owing  to  the  uneTenceBS,  not  aöbrding 
reaultg  neacer  Üian  a  degree:  /A  7=110°  36' to  112°  30',  er  5';  l-iAl-i=110*  30',  110°  10'; 
OAl-i=I26''10',  125''30';   0Ai4='l9';   0  A  7=96°  10';  ZA  4=127°  10',  127°  SB'. 

Naraed  after  Gay  Lusaao. 

Artlf.^ — J.  Fritaache  has  prodnced  artifioial  gay-Iuaalte  by  mixing  eight  parts  by  volurae  of  a 
saturated  aolntion  of  csrbonate  of  aoda  wIth  one  of  a  aoluüon  of  clilorid  of  calcium  of  I'ISO — 
I'ISO  apeciSe  gravily  (J.  pr,  Gh.,  iciii.  339). 


740.  HYDROMAaNEBITE.  T.  WaiMmeiskr,  Ak.  H.  Stookh,,  182'!,  18.  Hydromagnesit 
II.  Köbeä,  J.  pr.  Gh.,  W.  80,  1835.  Hydrocarbouate  of  Magnesia.  LancaBterite  pt.  Silliman,  Jr,, 
Am.  J.  Sei-,  11.  ii.  226,  1850.    Magneaia  alba  Pharm. 

MoQOcIinie,       C=82°-83°,   7a  7=87° 
0  A  3-5.=13Y° ;     a:l:  c=(nearly)    0-455  ; 
Observed  planes  aß  in  the  annexed  figure. 
adj.,=143i''  to  145°,  U  A  2-ä=;113^''  to  112°,  U  A  -2-i 
^105°,     Oiilininant  angle  between  edges  y,  y  (or  2-*  A 
2-i)=94°,  edge  t  on  edge  y  (or  «-1 A  2-i)=133°.    Oryatala 
small,  usually  acicular  or  bladed,  and  tufted.    Also  amor- 
phous ;  as  chalky  or  mealy  crusts. 

H.  of  erystals  3-5.  G. =2-145 -2-18,  Smith  &  Brush. 
Lustre  vitreous  to  silky  or  subpearly ;  also  earthy.  Color 
and  streak  white.     Brittle. 

Comp — 3  (lag  C+fi)4-J4gfi=Mflgneaia  43-9,  carbonio  acid  36-3,  water  10-8=100.  Aaalyaes : 
"    ""    ■        ■         -      -     -        - "■      ■      —     ^,  4,  Smith  k  Bruah,  of  crystalline 


e  %  fi  §i 

1.  Hoboken                               36-82  42-41  18*53  O'ST,  Pe  0-27,  earthy  matter  l'39=99-99  W. 

2.  Negroponle                           36-00  4S'96  10-68  0-38=100  Kübel. 

3.  Texas,  Pa,,  Wood's  Mine      36-69  43-20  19-43  — ,  Fe  and  Mn  fo-.=99-72  Smith  &  Bruah. 

4.  "        low's  Mine        36-74  43-30  30*10  ,  Fe  and  Mn  ir.=99-14  SmithÄ  BruBh. 
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Pyr,,  ato. — In  tlie  olosed  tuba  pves  off  water  and  carbonic  acid.  B.B.  infuaible,  but  whitens, 
and  the  asaay  reaets  alkaline  to  tnrmeric  paper.  Solubla  in  acida ;  ßie  orystalliae  oompaci  Yirie 
ties  are  but  slowiy  aoted  upon  by  cold  acid,  but  diaaolve  with  effervescence  in  hot  acid 

Obs. — Ocours  Bt  HnibsoMtz,  in  itoravia,  in  serpentino ;  in  Segroponte,  near  Eumi ,  at  Kai- 
serstulil,  in  Baden,  impurs.  In  the  U.  States,  crystalliaed,  wiüi  serpecbine  and  bruoite,  near 
Texas,  Lancastcr  Co.,  Penn.,  at  Woo'd's  and  Low'a  minea;  also  in  a  similar  way  at  HobolteD, 
N.  J.,  in  acioular  eryatals  like  natrolite;  at  tbe  iatcer  plaee  in  eartliy  urusts.  Tlie  bmcrte  ol 
Hoboken  aometiraes  ohangea  on  expoaura  to  an  eartliy  Äydromagneaite. 

The  above  anglea  and  figure  were  taken  by  tbe  author  frora  a  Hoboken  crystal  ^  in.  broad, 
in  whicb  tlie  anmmitplaueawere  srooolh  and  brilliant,  the  priamatic  atriated.  The  rhombio  pciam 
in  one  eryatal  gave  tbe  anglea  S5°  20'  and  84°  50' ;  but  other  orystala  gave  different  reanLts, 
and  no  eonatant  value  waa  obtained.    T!ie  apeciea  ia  iaomorphoua  witb  woliastonito  {p.  158). 

The  Laneaslerite  of  Saiiman  {L  c.)  is  shown  by  Smith  and  Brasb  to  be  a  mistuie  of  brucite 
and  hydromagnoaite. 

Found  paeudomorphoua  of  bnidte  at  Wood'a  mine. 

741.  HYDHODOLOMITE.  Hydromagneait  v.  Kobeü,  J.  pr.  Ch.,  ssxvi.  304,  I34B.  Kalk- 
magneait  Saami.,  Handb.,  1404,  184T.  Hydromangauoealcit  Sarlmamn,  Nachr.,  299.  Ilydro- 
magnocalcit  pt.  Hydrodolomit  Ratism.  Hydronickelmagnesite  SAep.,  Am.  J.  Sei-,  II.  vi.  250, 
1848.     Pennite  Herrn.,  J.  pr.  Gh.,  xlvü.  13,  1849. 

Massive.  In  atalactitic  and  Btalagmitic  forma,  and  globnlar  concretiona 
and  crusta. 

G.=2495,  Eamm.     Oolor  jellowish-white,  grayish,  greenish. 

Tar.— (1)  Hydrodolomite  of  Tesuvma  ia  atalactitäoor  sinter-like;  G-.=2-495.  (2)  FeimUe  of 
Hermann,  from  Teiaa,  Fa.,  ia  in  applo-groea  to  wWtish  crusts,  liaving  a  Burface  of  minute 
apherulea;  tte  color  ia  due  to  uiekol ;  G.=2-a6. 

Oomp. — (Ca,  Mg)ö  +  ^S,  Ramm.,  fromliiaaoaiof  apecimenreooiyedfromScacehi,of  Naples; 
Eermsnn'B  aoafyaia  affords  (^Öa+fr%)Ö-|-iÄ;  ton  Kobell'a,  Ü'CUfl.  Analyaes:  1,  y. 
KobelULc.);  3,  BammBl8berg(Mm.  Ch.,  234);  3,  Hermann  (1.  c): 

Ca  "  lig  Si  f  e      Sin        fl 

10    25'22  24-28  17-40  Kobell. 

■40    2690  23-23  6-47  Bammelabei^. 

■54    2010  27-02  1-25  0-70    040  5-84,  äl  0-15=100  Hermann. 


1.  Teauvius 

3.  PeTtniis 


Pyr.,  etc. — Like  dolomite,  bat  yielda  water  in  tbe  cloaed  tube. 

Obs. — The  Veauvian  mineral  is  found  on  Mt.  Bomma.  Pennito  ocraira  on  aerpenüne  and 
chromiciron,  witb  zaratite,  at  Texas,  Pa.,  and  seems  to  graduate  into  zaratite;  also  at  Swina- 
Qesa  and  Haroldswick,  in  Unat,  Sbeüanda. 

742.  PEBDAZZITE.    Petitum  pt,  Beitr.  Geogn.  Tjrol,  194,  1843. 

Massive,  granulär,  as  a  fine-grained  dolomite-lilce  rock. 

H.=3-5,     G-.=2-634.     Lnstre  vitreons.     White  to  grajish-white. 

Comp. — 2CaÖ  +  MgS=Carbonic  add  34-1,  lime  43-4,  magnesia  15-5,  water  1-0^100.  Aoid- 
yaea  by  Sojib  ( J.  pr.  Ch.,  liL  348) ; 

e        Mg       Ca       a 

1.  Predaazo    33-61        1461        44-89        6-9i)=10l). 

2.  "  34-25         14-16         42-97         7-06=98-44. 

In  the  analyaea  aome  8i  and  Sl  were  obtained. 
Pyr.,  etc. — Kke  hydrodolomite. 
Obs. — From  Oaczaooli,  near  Predi 
rock.    The  rock  in  some  plaoes  conti 

743.  PENOATTTB.    Üoih,  Z3.  G.  Qea.,  üi.  140, 143. 

Siiiiilar  to  tlie  predazzite,  aad  from  the  same  region ;  G.=2-613,  Roth  ; 
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2'57,  DamoTir.     Also  ae  a  bluish-gray  lim^tone,  somewliat  yellowish,  frorti 
Vesuvius;  II.=3;  G.=3-534,  Koth;  2-53i,  in  powdcr. 


C      %      öa       a 

Predaazo  26-00  2432  85-42  10-89,  We  0-45,  Si  0-fl0=96-88  Damour, 

"  26-40  34-64  35-41  10-BO,   "    0-50,  "  0-55=9S06  Damour. 

"  2933  2478  85-70  10-93=100-63  ßoth- 

"  28-10  24-47  35-97  1O-97=07'61  Roth. 

VeBUviuB  39-66  23-63  35-4B  [10'69],  31, 5Pe  0-63=100  Roth. 

In  two  determiüations  Roth  obtainea  Tor  the  last  11'75  fi,  10-78  fi.  Tha  Tesariaa  mineral  is 
tbe  same  that  Klaproth  aaolj2«d  (Baitr.,  t.  91)  without  fiading  tie  megnesia,  Roth,  ohaervea 
that,  as  the  water  is  retaineii  sTen  to  360°  and  400°  C.,  the  mineral  must  be  tegarded  as  a  Chem- 
ical Compound.    Daraour  observed  pure  hjdromaguesite  in  defts  in  the  Predazzo  rock. 

Hamoi  afCer  Marzari  Peueati,  of  the  TyroL 

744.  HOVITB.    Eovite,  Native  Caibonata  of  Alumina  and  Lime,  J.  E.  &  G.  Gladstime,  Phil. 
Mag.,  IV.  xxiii,  463,  1863, 

Soft,  white,  aüd  fi-ialjle ;  carthy  in  fraeture. 

Comp. — (4^Ca4-|fi)ö+aq=Carbomcac!d  44-4,  oatbonale  of  lime  28-3,  water  27-8=100. 

The  Compound  ordioarily  called  bicarbonate  of  lime. 

The  miaera]  ia  knowji  only  aa  a  miiture  in  coiiyrUe,  a  hydroua  BÜicate  of  alumiaa. 

J.  H.  Ä  G.  Gladstone  stale  (L  c)  that  there  is  carbonio  acid  onough  in  the  collyrite  to  form  a 
Ucarbonaie  with  the  lime  preseat ;  but  this  view  of  tha  composition  is  aat  aaide  becauae  of  the 
solubility  of  the  so-oalled  bicarbonate,  and  ita  being  unkaown  in  the  solid  State ;  and  hanca  they 
Biiggest  that  ÜiB  excBSB  of  carbonic  acid  may  be  combined  in  the  mineral  wiüi  alumlca,  raaMng  a 
hyän-ons  casinmale  of  aiiimina  onii  lime,  or  perhaps  replacoe  part  of  the  aihca  in  the  alumina- 
silieate. 

But  althougli  the  biearbocate  raferrad  to  ia  known  only  ia  Solution,  tha  most  likoly  condition 
for  finding  it  in  the  mineral  kii^dora  is  in  ona  of  the  hydröua  Silicates  of  aluiaina,  like  collyrite, 
in  wMch  thece  ia  preacnt  mueh  water,  loosely  held ;  the  mineral,  therefore,  is  most  probably  fl 
carbonate  of  the  formiüa  ahovo  given ;  especidly  sinee  a  oarbonate  in  which  Si  or  Pe  eaters  is, 
as  the  authors  admit,  yet  unknown  to  chemiatry. 

Analysas  of  the  collyrite  eontaining  the  carbonate,  by  J,  H.  &  G-.  Gladstone  p.  o.) ; 

Si             ö  ffi  Öa              S 

1.  6-a2  10-91  41-04  7-37          33-16-93-70, 

2.  6-87  14-77  39-5B  11-22  [2856] 

3.  5-41  18-15  36-82  11-82  [a9-16l 

4.  5-30  14-14  40-51  9-lS  [30-BlJ 

The  esceas  of  C  ovar  that  nentraliaing  tlie  Ihne  is  in  1,  5-12  p.  o. ;  in  2,  5-96 ;  8,  902  ;  4,  6-94 
n  old  quarry  lu  the  upper  ohalk,  in  fissures  that  cut 


745.  LANTHAMITE.  Kohlensaures  Cererosydul  Bera.,  ZS.  f.  Min.,  iL  209,  1825;  Kohl  0er- 
oiydul  Simigsr,  Afh.  Min.  Geog.  Schwed,,  144,  1826.  Catbonate  of  Corium.  Oarboc6rine 
BsvA.,  Tr.,  iL  854, 1333.  Laiithanit  Saiü.,  Handb.,  50O,  1845.  Hydrolanthanit  Glocker,  Synops., 
248,  1847. 

Orthorliombie.  ZA  J=98°  30'— 9,4°,  Blake,  92°  46',  v.  Lang;  /a  1  = 
143°  36' ;  a:i:  0  =  0-99898  :  1  :  1-0496,  v.  Lang.  In  thiu  four-sided 
plates  or  minute  tables,  with  bevelled  edges,  as  m  the  annexed  fignres. 
Cleavage  micaceous.     Also  iine  granulär  or  earthy. 
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H.^2-5-3.      G.=2-666,{!)  Blake;  2-605,  aenth.     Luetre  pearly  or 
dull.     Color  grayish-white,  delieate  pink,  or  yellowish. 


There  is  some  oijd  of  didjmium  with  tha  lanthana,  acoording  to  Smißi. 

Blake  obtalned  La  54-27,  54-93,  54-64,  C  19-18,  0+fi:  (by  ign.)  45-07,  45-33. 

Hisinger  found  in  a  Swedish  spedmen,  probably  impure,  La  "15-1,  C  10-8,  fl  lB-5,  whenoe  the 
formula  La=ö+3fi. 

Pyr.,  eto. — In  tbe  doaed  tabe  yielda  water.  B.B.  inflisible ;  but  wMtona  and  becomea  opaque, 
silvery,  and  brownisi ;  wißi  borar,  a  glass,  sligliüy  bluiab,  reddish,  or  amethyatine,  on  cooling ; 
with  aalt  of  phospliorus  a  glaas,  bluish  aniethystine  while  tot,  red  eold,  the  bead  beooming  opaque 
when  but  sligbtly  heateil,  and  retainrng  a  pink  color.    Bfforvesoea  in  tha  adda. 

Oba. — PoTind  coaüng  oerite  at  Bastaäa,  Sweden ;  also  in  Silurian  Emsatone  witb  the  zinc  orea 
of  the  Sauoon  Valley,  Lebigb  Oo,,  Fa.,  in  masaea  oonaisling  of  aggcegated  minute  tablea ;  at  the 
Sandford  iron-ore  bed,  Moriah,  Bases  Co.,  S.  T.,  in  delieate  scales,  and  a  thin  acaly  orust,  in 
fiRaures  in  tlie  ore,  and  ou  ciystala  of  allanito.  Beported  by  Shepard  aa  occnrring  at  the  GantoD 
mine,  Qa.,  in  piuk-colored  cryatala  lining  cavities  of  botryoidal  white  pjrite. 

On  cryat.,  W.  P.  Blake,  Am.  J.  M,  II.  stL  228, 1853,  and  tbia  Min,,  1854,  with  the  aboyeflga. ; 
T.  Lang,  PhiL  Mag.,  IT.  iiv.  43,  186S ;  both  on  PennaylTania  ctyataia. 

?46.  TENaUBITE.  Kolayrad  Ytteijord  Ä.  F.  Svanberg  and  C,  Tengar,  Amb.,  rvüL  206, 1838. 
Ttterspath  Germ.    Tengerite  Dana. 

Fulvemleiit,  In  thin  coatings,  Sometimes  an  appearanee  of  radiated 
crystalliaation. 

Xustre  duE,  or  lite  that  of  chalk.     Color  white. 


Comp. — A 


of  yttri^  aocoräing  to  Syanberg  and  Tonger,  but  no  analysia  haa  been 

Pyr.,  ettx — In  the  oloaed  tabe  yielda  a  coosideraWe  amount  of  water  (Erush).  EfTerveacea 
Tritt  acids. 

Obs. — Occura  aa  a  tun.  eoating  on  gadolinite  at  Ttterby,  and  ia  evidenßy  a  reault  of  ita  aJl^t- 
ation. 

747.  ZARATTTE.  Hydrate  of  Mickel  (fr.  Texaa,  Pa.)  Sülimm,  Jr.,  Am.  J.  Sd.,  II.  üi.  407, 
1841;  Emeraia  Nickel  Ä,  ib.,  vi.  248,  1848.  Nickel  Smaragd  Otnn. ;  Teiaait  Kemg.,  Min., 
IS63.  Oarbonato  bidratado  de  ITiquel  (fr.  Spain)  A.  Cosairfi,  A.  M.  Aldbar  iu  Min.  Eeyiata 
of  Madrid,  304,  1850;  Zaratita  Sasares,  ib.,  176,  Mareh,  1851.    Zamtit  wrang  oräwgr. 

Incrnsting ;  often  small  atalaetitie  or  minute  mammillary ;  Boraetimea 
appearing  prismatie  with  rounded  samiüits.     Also  massive,  compact. 
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H.^3— 3-25.  0.= 2-57— 2-693.  Lustre  vitreoi^.  Color  emerald-green. 
Streak  paler.     Transparent — ti'anBlucent.     Brittle. 

Comp.— SiÖ+2  Sifl4-*  fl=CarbODio  acid  U-T,  oxjd  of  nickal  59-4,  water  28-9:^100.  Mag- 
neaia  seüins  to  replaoe  at  timea  patt  of  the  oiyd  of  ciekel,  and,  correspondit^lj,  tlie  color  beeomea 
paler  j  the  mineral  at  Texas  thua  graduates  toward  pennite,  which,  Uaa  tte  aame  ooDoretionary 
aspect  as  muoh  of  the  zaratite. 

Analysea:  1,  B.  Siliiman,  Jr.  (I.  c);  2,  Smitll  and  Brusll(ib,,  xvi.  5S}: 

Ö  Si  S 

1.  Tesaa,  Pa.  1VS$        58-81        28'5< 

2.  "  H-63         SHSa         39-8' 

Pyr.,  etc, — In  the  elosed  tiibe  jiolds  water  and  earbonie  add,  and  leavea  a  grayish-hlaolc  mgg- 
netic  residue,  ß.B.  infuaible.  "WitJi  borax  in  O.F.  gives  a  bead.  Tiolet  wliile  hot  and  raddish-brown 
on  cooling ;  in  E.F,  tiia  bead  beeomea  gray  and  opaijue  from  reduced  niolteL  DJasolres  eaaily 
witli  effecveBoence  in  heated  diliife  muriatio  add, 

Oba. — Ocoars  on  ohromio  iron  at  Texaa,  Lanoastet  Co.,  Pa.,  asaodated  with  Serpentine ;  also  at 
Swinaness  in  Unat,  Shetland. 

Also  in  Spain,  near  Cape  Hortegal  in  Galioia,  where  it  ocenra  as  an  incruatatiön  on  a  magnetite 

timea  transparent,  and  also  in  stalactiles.    It  proyed  to  be  a  hydrated  carbonate  of  niekel  with  n 
little  carbonate  of  magnesia. 
Kamed  alter  Sou.  Zarate  of  Spain.    Casares's  name  ontedates  Hiat  of  Kenngott. 


748.  RBMmaTONrTH.    J.  C.  Booih,  Am,  J.  Sei.,  II.  si¥.  48,  1352. 

A  rose-colored  inci'ustation,  softy  and  eai'Üiy;  opaque.  Streak  pale  rose- 
eolored. 

Oomp. — A  hydroua  carbonate  of  eobalt,  but  preciae  compoaition  not  aacertained,  Dissolvea  in 
muriatio  aoid  with  a  al^ht  effervesoecce,  maMng  a  green  Solution,  the  color  due  to  iron.  Oobalt 
reaetion  witli  borax, 

Tarao  Hornblende  and  epidote. 


■749.  HYDROZINOITE.  Calamine  Smi&on,  Phü.  Trana.,  12,  1803.  Zinbblüthe  Xarst,  Tabell., 
70,  99,  1803.  Hydro-üarbonate  of  Zino.  Earthy  Calomine.  Zinconise  Be&d.,  Xr.,  ii.  357,  1332. 
Zinc-Bloom.  Ilydroainkit  Kemiy.,  Mic,  1853.  Marionite  Elderhorsi,  G.  ßep.  Arkausaa,  1B3, 
1858. 

Massive,  earthy  or  compact.  Ab  mcniatations,  the  cmsts  sometimes 
eoneentinc  and  agate-like.     At  times  renifonn,  pisolitie,  stalaetitie. 

H.=2— 2-5.  6-.= 3-68— 3-8.  Lustre  dull.  Color  pure  white,  grayish 
or  yeUowish.     Streak  Bhining.     Usnally  earthy  or  chalk-Kke. 

Comp.— In  part  2EÖ+a  2nS=OarboQio  add  13-6,  oijd  of  auic  Jß-S,  water  1M  =  100. 
Smithson's  analysia  giTea  1  fi  additionaL  For  anaL  9, 10,  11,  the  0.  ratio  for  2n,  0,3=13  :  5  :  9; 
wh6iice52nÖ+8  2Qä+ft,Goebel=Carbonic  acid  lB-3,  oijd  of  änc  13'4,  water  11-3=:100. 
The  fuialysesof  SnUivan  (Nos,  11,  13,  13)giyethe  formnlaS  2nC+6  2nfi=Carbomoacid  IS'3, 
Oxyd  of  zino  74-5,  water  10'3=100,  whioh  agrees  very  well  with  aeTsral  of  tbe  otlier  analysea. 

Analysea :  1,  Smithaon  (1,  c.,  Ihe  Epedmen  a  white  dialky  inorustatdon) ;  2,  3,  Karsten  (Syst.  d. 
Met,,  Iv.  439);  4,  Keiohert  (Bamm.  Min.  Ob.,  239);  6,  Schnabel  (P<^g.,  ev.  144);  6-8,  Braon, 
Petersen,  and  Toit  (Ann.  Oh,  Pharm.,  ovÜi.  48);  0,  Koch  {Ramm.  Min.  Gh.,  239);  10,  TerreU  (0. 
E.,  xlix.  55S);  11-13,  ßulliyan  (Dublin  Q.  J.  Sd.,  ii,  135);  14,  BonneHB.  H.  Ztg.,  xxiL  164);  15, 
Ä.  Goebel  (Bull.  Ac  St,  Pet,  v.  407);  16,  BMorhorat  (L  c): 

ö      2n      a 
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.  Eaibel  U-U  '!2-S4  12-30=99-8a  Earsten. 

■.  Hollanthol  I6'25  ll'GS.  11-80=99  14  RBichert. 

1.  Bamsbock  12-80  64-04  15'61,  Ca 0*52,  Öu 0-62,  äl,  Ps,  aDdmsol.6*36=^99-45S. 

i.  Santaader  14-32  73-83  1 1-87:=  100-03  Braua;  G.=3-262. 

'  16-1  73-1  11-8=100  P.&V. 

'  13-82  74-73  11-45=100  P.  &  V. 

'  13-50  14-46  12-04=100  Koch. 

'  14-06  72-12  13-23=100  lerreiL 

15-07  14-76  10-17  =  100  SulUvan. 

12,  "  15-03  7*-87  11  U=I00  SuUivan. 

13.  "  15-13  14-34  10-53^100  Sulüvan. 

14,  GuipuBCoa  16-01  73-38  1111  =  100  Bonnet 

15.  Taft,  Persia  (J)  15-17  73-35  11-13=99-65  GoebeL 

IS.  ArkanaaB  15-01  73-26  Jl-81~lÜ0-0a  Elderhorst 

The  eompaüt  mineral  loses  2-04  p.  c  of  water  aml  carbonic  acid  on  heatiug  to  130°  C,  and  14-42 
p.  c.  mora  on  heating  for  6  h.  to  1 50°  to  1 80°  0.  (Sumvan). 

Sohöniclien  describea  (B.  H.  Ztg^  xsii.  164)  a  suow-wMte,  massive,  aubtranslucont  tnatBrial 
from  near  La  Hestosa  in  Guipuaooa,  Spain,  whieh  eontainedSi  31-60,  äl  26-43— 20-27,  2ii  21-86 
—  28-45,  S  18-32  —  19-65.    It  ia  probably  a  misture  of  hrdrozmeite  and  kaoliuite. 

Fyc.,  etc. — In  the  closed  tabe  yielda  water ;  in  other  reBpecta  Fesembles  smttlisonite. 

Obs.— OccucB  at  moat  mines  of  ainc,  Knd  is  a  result  of  the  altsration  of  the  other  orea  of  tliis 

Fonnd  in  great  quantities  at  the  Dolores  mine,  tJdias  Valley,  provinca  of  Santander,  in  Spain, 
along  -with  oalaiiiine,  amithsoaite,  and  blonde,  covorir^  the  floor  of  an  esteasive  cavem  to  a  depth 
of  a  yard  and  a  half,  and  hanging  in  dazalmg  white  brandliing  staJactitefl  &oni  the  roof ;  part  is 
eoncrotionary,  piaolitie,  nodular ;  it  ia  intimately  mixad  with  aiHcate  of  zinc,  and  is  psaudomor- 
phoua  after  it;  and  o]^-like  massea  of  ailicate  and  hydrons  carbonate  are  common,  formed  b; 
the  falling  of  drops  of  water  holding  Bie  Silicate  in  Solution. 

Also  oecura  in  the  neighboring  provinoe  of  GuipUECoa,  Spain,  oear  Ia  Kestoaa,  at  tlie  minea  of 
Las  Nieves  aui  La  Auguatina;  at  Bleiberg  and  Raibel  in  Carinthia;  near  Reimshoek,  in  Weat- 
phalia;  in  Hollenthal,  on  the  Zugspitze  in  Bavaria;  at  Taft  in  the  province  of  Jead  in  Peraia. 

In  the  V  Sta-tcs,  at  Priedcnaville,  Pa. ;  at  Unden,  in  Wisconsin,  aa  a  concretionary  flbroua 
white  ernst  on  amithaonite ;  in  Marion  Co.,  Arkanaaa  imwionile),  in  eoncentric  and  contorted 
laminte  and  botryoidal  erasts. 

Beudant'a  name  zmatmse,  from  zino  and  näns,  powder,  haa  priority,  but  ia  too  badly  foimed  to 
be  retained. 

Artif. — Deposited  when  hot  aolutiona  of  sine  ealta  in  water  are  daoompoaed  by  carbonatea  of 
the  alkalies,  The  white  aubstanco  fotmcd  on  zinc,  -when  moiateiied  and  eipoBed  to  the  air,  ia  a 
related  Compound,  containing,  accordii^  to  Bonadorff,  C  14-19,  2n  71-26,  S  14  56=100,  agreeicg 
with  Smithaon'a  analyaia  ahove. 

750.  AUHICHALOITB.  Calamine  Tetdätre  (coHtaining  "une  honne  {[uantitä  de  cuivte"), 
Mine  de  Laiton  [— Brasa-ore],  Poirin,  Apergu  d.  Minea  en  Sib^rie,  in  J.  de  Phya.,  xsidii.  81, 
1788.  Mine  de  Laiton  de  Pise  en  Toaoane,  Anrichaleum  of  theandentfl?.  Sage,  J.  de  Phjs,, 
sixvüi.  166,  1791.  Messiagblüthe  Germ.  Auriohalcit  Böttger,  Pogg.,  ilvüi.  495,  1839. 
Buratite  Dresse,  Ana.  Oh.  Phjs.,  IIL  xriü,  478,  1846,     Orichalcit  GZocÄis-,  Syn.,  230,  1847. 

In  acicular  crjBtala  forming  dnisy  inenistatione ;  also  columnar,  diver- 
gent; plumose ;  granulär ;  also  laminated. 

H.=2.  Lustre  pearly.  Color  pale  green,  verdigris-green ;  eometimes 
ßlty-blue.     Streak  pale  greenieh  or  blnish.     Translucent. 

Comp.,  Var. — A  cuprous  hjdro 
a=2:  3:4:3.  2ÖuC+32nS, 
of  copper  29-2,  oiyd  of  ainn  44-7,  wator  9-9= lüü. 

For  baraiiie,  or  the  ao-called  lime-aurichalcito,  aocording  to  Deleaae,  ß  C  +  ßil,  in  which  fe= 
Cu,  2n,  Öa,  in  the  ratio  10  :  14  :  1  in  the  Chessy  mineral,  and  7  ;  8  :  3  in  the  AltaL  But  the 
lime  is  probably  from  miied  calcite,  aa  suggested  by  EeraeliuB ;  ond,  this  romoved,  the  fonnnlft 
Is  that  above  given,  as  sliown  bj  Eiaae. 

A  Santander  variety,  analyzed  by  Risse,  oontajning  much  leas  copper  (anal.  6,  7},  afforda  the 
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fotmula  (Cu,  Zu)  Ö+2  2n  fl,  with  Cu  to  Äa  in  tte  firat  member  ai 
2n,  C,  Ö:  being  3:9:8:8, 

Analyses:  1,  3,  Böt^er  (L  c); 
H.  Eisae  (Verh.  nat.  Yer.  Bona,  91 


1.  AltM,  JaWcAnfc. 

U-OG 

9-95 

28-19 

45-84 

=100-06  BöttgOT. 

2,      "           " 

Iß'OS 

g-93 

2S-36 

45-62 

=99-99  Böttger. 

3.  Matlook,  " 

32-5 

12-5 

&-.=102-ö  Oomel. 

4.  Altai,  mraiile 

21-45 

29-46 

sa-oä 

6-62=100  Delesse. 

B.  Cheasy,     " 

19-88 

29-00 

41-19 

2-16=99-85  DeloBso. 

1408 

10-80 

ia-41 

6B-29 

— .gangue  1-86=100-^ 

14  Bisse. 

1. 

21' 

S9 

16-03 

56-82 

— igangue  1-69=39-2 

3  Bisse. 

Pjrr.,  etc. — In  tie  closed  tubc  blackeas,  and  jieMs  water.  B.B,  infusible;  eolora  tlio  flamo 
deep  green.  "Wiiäi  soda  on  charooal  givos  a  coaliag  of  osyd  of  zino,  jbIIow  while  bot  and  wbite 
oa  cooling;  moiatened  with  cobalt  Solution  and  beated  in  O.F.  tbe  coating  becomea  green;  the 
fused  mauB  removBd  ftom  tbe  c(m1  and  triturated  in  a  mortar  affords  minnte  globulea  of  eopper, 
Witb  UiB  flusea  Teaots  for  eopper.    Soliible  in  adds  witk  effervesoenoe. 

Obs. — Auriclialdte  oeours  at  LoktefSkoi,  at  a  eopper  mine  of  tbe-  Altai,  irlierB  it  is  aasooiatod 
with  oalcite  and  limonito,  aomeameB  fotming  a  drusy  ooyeting  upon  theae  minerals  ;  at  Matlock, 
in  DarbyaMre,  of  »pale  groeneolor,  laminated  atructnre,  and  psarly  luatre ;  at  BougbtoTL-Gill,  in 
Cumberland;  Leadbills,  Scotland;  zinc  mines  of  the  pxovince  of  Santander,  Spain.  In  the  ü. 
States,  at  iWcaater,  Ps.  (Taylor,  Am.  J.  Sei.,  II.  xx.  412). 

The  buratite  Gomes  from  Loktefskoi ;  Cheasy,  near  Lyona;  Framont,  I^rol;  Eetebanya,  in 
Hungary,  in  mioroaoopic  rbombie  or  rhomhohedral  tables,  and  also  oblong  reotaagular  forma  (a 
minerai  lately  proyed  to  be  oalciferoaa) ;  Campiglia  in  Tuecany. 

The  mineral  aurichaldie  was  first  deaoribed  aa  a  greeniab  variety  oT  calamine  by  Patrin,  in 
1188  (1  c),  and  called  Brass  ore  (Mine  de  Laiton),  "beoause,"  aa  bö  aaya,  "the  eompound  of 
eopper  aad  aice  ia  here  made  hy  natare."  Among  the  brass  or  eopper  ores  of  the  ancients, 
awrichalowm  was  repnted  the  hest  (PUny,  sxiüi.  2);  and  Sago  -was  thenee  led  to  auggeat  (L  c, 
1191)  tliat  the  eupriferovs  catamine  (wMch  aßbrded,  a«  be  showed  by  experiment,  the  best  of 
braaa,  wiÜiout  the  addition  of  ei^er  coppar  or  zino)  might  Le  the  anäent  awiichalcma.  As  tbe 
ore  is  a  acarce  one,  ßiis  ia  not  at  all  probable.  Bnt  the  idea  explains  the  uae  of  the  wocd  for  the 
Epeoies.  Ia  addition,  it  is  to  be  said  that  braas  (or  an  alle;  related  to  it)  was  called  awrichalcam 
hy  Tirgü  and  Horace,  aad  idso  ia  Üie  middle  agea. 

The  Latin  word  our»cfta/ct(m  ia  regarded  by  aome  good  authocitiea  aa  derived  fi-om 'opci^aXt« 
i=momiiraia  hrass);  and,  in  factj  the  Latin  poets  just  mentioned  wrote  it  midialcum.  But  othora 
regatd  it  as  a  hybrid  word  (fl-om  the  Latin  aa/rum,  golä,  aud  i^aXi^i,  brasa  or  ironae),  and  the  o  of 
the  poeta  m  an  esample  of  the  admissiblo  chango  in  Latin  of  au  to  o.  Glooker,  in  Yiew  of  the 
lirat  of  these  derivaHona,  changea  aurichaldte  to  oiichuküe ;  but,  whateTer  the  dorlTation,  as  the 
■  '   '         ■  ■      -        ■    -       ^..     .    ..  .^  moderna  may  aa  well  let  it  stand  witbout 

ISOÄ,  ZuTEAEUSlMi  Breilh.,  B.  H,  Ztg.,  1852,  101.  A  blue  mineral  in  amall  erysfala,  having 
G.=3-49,  firom  the  Sierra  Almagrera  in  Spain.  Heated,  it  affords  alittle  watet,  with  Uie  reacöona 
of  eopper  and  zino,    Acoording  to  Plattner,  it  consista  of  sulphate  of  zmc,  earbonate  of  eopper. 


761.  MAIiAOHITB.  X^urcisAAa  pt.  Tksoplw.,  Diosccr.,  eto.  'Pc^J^ii  ^äfnySa!  [Falsa  Bmerald 
of  Oopper  Mines]  pt.,  Theaplvr.  Chrysocolla,  Moloobitea,  pt,  Flin.,  Agric  Ber^run,  Germ. 
Moloehit,  Agric,  Interpr.,  1546.  ..ffirugo  nativa,  Viride  montanum  pt.,  Koppargrön,  Bärggrönt 
pt.,  Malachit,  IFoü,  Min.,  218,  219,  17«.  Cuivre  earbonate  yert  i'^66^  Änfano,  J.  de  Phya.,  ü, 
509,  1778,  proving  tbe  eiiatanco  of  a  green  carbonato.  Green  Carbonate  of  Copper;  Green 
Malachite ;  Mountain  Green  pt.    Ber^;rün  pt,  Gärrn.    Atlasera  [£b.  var.]  Germ. 

Monodinic.  (7=88°  32';  ZA  7=104° 28',  ^-*  A -1-*=118°  15',  Zephare- 
vich  ;a\l:  e=0-51i55 : 1 : 1-2903.  Observed  planea :  O ;  vertical,  L  ti,  iA, ; 
hemidomea,  -1-i,  -J-i,  -J-*,  i-i,  ^i  ;  hemioctanedral,  ^,  ^2,  |~3.  Ö  A  i4= 
01°  28',  7a  i4^Ur  U' ;  JA  ^=107°,  |  A  ^4=168°,  i-2  A  ^-2=157"  30'— 
156°  38' {obs.  by  Lang.), -1-j  A -i-j,  reenteriiig  angle  m  twin,f.  6ll,  =  123° 
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22',  Zeph.  obs. ;  ^  A  ^,  reeiit.  ia  twin,  163°  20'~36',  Lang  obs.  Com- 
mon form,  f.  611 ;  aleo  same  with  other  terminal  planes ;  also  with  *-* 
■wanting;  also  with  *-i,  m  very  lai^e,  mating  a  rectangular  priem;  also 
with  the  vertical  prism  very  ßhort,  aa  in  t  612.  Crystals  rarely  simple, 
Twins  :  compofiition-face  *-*,  f.  611 ;  the  reöntering  angle  var^ing  with  the 
terminating  planes ;  oflen  penetration  twins,  as  in  £  612,  in  which  the  upper 
and  lower  halves  in  front  are  continued  r^pectively  in  the  lower  and  upper 
halves  behind,  as  illustrated  in  f.  612ä,  a  clinodiagonal  vertical  seetion  of 
612 ;  ako  under  the  terminal  planes  of  611  in  613.   Cleavage :  basal,  bighly 


^EB 


1  2 

2  1 


perfect ;  chnodiagonal  less  distinct.  TTsually  masaivo  or  inerusting,  with 
Burface  tuberöse,  botryoidal,  or  Btalactitie,  and  strnctnre  divergent ;  often 
deUeately  compact  flbroi^,  and  banded  in  color ;  fi-equently  grannlar  or 
earthy, 

E.=3'5— 4.  G,=3-7— 4-01.  Lustre  of  erystals  adamantine,  inclining 
to  viti'eons  ;  of  fibrous  varieties  more  or  less  silky ;  often  dull  and  earthy. 
Oolor  brigbt  green.  Streak  paler  green.  Ti'anslncent — subtranslucent — 
opaque.    Fracture  subconchoidal,  nneven. 

Comp.— Ou'ö+fl=Öii  ö  +  Ou  Ö=CflrboDicai!id  I9'9,  protoiydof  copper'irs,  water  S'Z^IOO. 
ABalysea :  1,  Klaproth  (Beitr.,  ii.  287,  1797) ;  2,  Vauquelin  (Aqü.  du  Mua.,  n.  1);  3,  PhillipB  (J. 
Eoyal  Inst,  iv.  276) ;  4,  J.  L.  Smith  (Am.  J.  Sei,  II.  33.  249) : 


L.  PhenixvillB 


19-09 


■5=100  Elaprotli. 
I'15=100-10  Tauquelin. 
1-3  =  190  Phillips. 
I'03,  Fe  0'12=99-69  Smith. 


Pontana,  tlie  first  analyst  of  the  speeiea,  obtaiued  {1.  c.)  C  IB'4,  S  6'6,  leaviug  73  p.  c  for  the 
copper.  Otliar  analysas  ;  ores  ftom  the  Urals  and  Finland,  137  A.  E.  Morden sitiöld  (Act.  Soc.  Sei. 
E'emi.,iy.  607);  Ural,  by  Stmve  (Terh.  Gea.  8t.  Petersb.,  18E0-51,  103). 

Pyr.,  etc. — In  the  dosed  tubö  blaekena  and  jieldB  water.  B.B.  fuaea  at  2,  colo  n  tli  fl  m 
emerald-green ;  on  ehareoal  ia  redoced  to  metallio  oopper ;  with  Üie  fluxea  reaotB  lik  m  1  n  te 
ScJuble  in  adda  with  efferireBcence. 

Obs.— Green  malaehite  accompanies  other  otes  of  oopper.  Perfect  crystals  a  q 
Occura  abnndantly  in  the  Urals  ;  at  Chessy  in  Prance,  in  the  old  mino  at  Sandlodge  m  'fli  tl  n  I 
at  Schwatz  in  tie  Tjrol ;  in  Comwall  and  in  Cnmberland,  England ;  Sandledga  pp  m  e 
Scofland ;  Limeriok,  "Waterford,  and  cUewhere,  Ireiand ;  at  örlmhei^,  neac  Siegen  n  Ge  many 
At  the  oopper  mines  of  Nisohne  Ta^sk,  belon^g  to  M.  Demidof^  a  bed  of  malaohite  w  pened 
wMch  yielded  many  tona  of  malaehite ;  one  masa  meaaured  at  top  9  by  18  ft. ;  and  the  portion 
iincoverod  contained  at  least  half  a  million  poiinds  of  pure  malaehite.  Also  in  handaome  maases 
at  Bembe,  OQÜie  weat  Goaat  of  Afrioa;  with  the  copper  orea  ofCuba;  Chili;  Auslralia. 
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Ocoura  in  Gorm.,  at  Oheshire.  In  N.  Jersey,  at  Schnyler's  raJDes,  and  still  better  at  New  Bnms- 
wick.  In  PennsyUio/aia,  in  tiie  Blue  Ridge,  cear  Nicholson'a  ö-ap;  near  Moi^antown,  Borfea 
County ;  al  Oomwflll,  Leiianoa  Co.,  in  good  speramans ;  at  tbe  Perkioman  and  Phenixville  lead 
minos.  In  Miwyland,  tietween  Tsneytown  and  Newmarket,  E.  of  the  Monocncy;  in  the  Catoctän 
Mts.  In  Wisconsin,  at  Üie  copper  nimes  of  Mineral  Point,  und  olaewhero.  In  Calißrnia,  at  Huglies'a 
mlne,  in  CalaToraa  Co. 

G-reen  malaehite  admits  of  a  Wgli  polisii,  and  wlien  in  Isrge  masses  ig  cut  into  taMes,  smiff. 

N"amed  from  (inXsj;^,  mallovis,  in  alluBion  to  Üie  green  color. 

ßecent  papers  on  oryst.,  v.  Lang,  PMi.  Mag.,  IT.  ixt.  432,  nrüi.  602  ;  v.  Zepharorioli,  Ber. 
Ak.  "Wien,  IL  112;  Heasenberg  Min.  Hot,  Kos.  lü.  vi.  vii. 

ISIA.  Mysorin.  Massive.  G.— 2"6a.  Soft  Color  blackisli-brown,  wlien  pure ;  usnally  green 
or  red,  ftom  mixture  with  malachita  and  red  oxyd  of  irou.    Practure  conclioidal. 

Comp.— Aecordii^  to  Thomson  (Min.,  i.  601,  1836),  Carbonic  acid  IS-IO,  oxyd  of  oopper  60-15, 
aeaquioiydof  iron  {nieohanicallyinixed)19'50,  silica2-10,  losaO'BB.  Givea  no  water  in  aglasatube. 
Oecurs  at  Mysore,  in  IlicdoBtan.    Although  stated  to  be  anhydrous,  it  maj  be  an  impnre  mala- 

"ISIB.  LmB-MALAOHiTB  (Kalk-malachit  Zmckea,  B.  H.  Z!^.,  i.  1E42).  Masslre,  reniform,  botrj- 
oidal;  Btructure  flbroQä  and  foliated.     H,=2'B.    Luatre  silky.    Color  verdigiis-green. 

!Prom  Zinoken'ß  trials  it  is  a  liydroua  carbonato  of  copper,  witü  aome  carbooata  acd  sulphata 
of  lime  and  irou.    From  Lauterberg  in  the  Harz. 

752.  AZURITS.  Cieruleum,  Lapis  armeniua  pt.,  PUn.,  xixiii.  5t.  0«ruleurQ,  Germ.  Lasnr, 
Berglasur  pt,  Ägric,  211,  etc.  Eoppar-Lazar,  Cuprrnn  lazureuro,  Cwruleum  montanum,  Wall, 
Min.,  2S0,  tlil.  Bleu  de  montagne,  Cuivre  azurne,  li:  Tri  WalL,  i.  S06,  1753.  Kupferlasur 
Werft.  Bargblau  Germ.  AlibS  Fontana,  J.  da  Phya.,  ii.  1778  (witli  anal,  making  it  a  carbon- 
ate).  Blue  Oarbonataof  Oopper,  Eine  malaehite.  Ohessy  Oopper.  ÄzureCopper  Ore.  Cuivre 
carbonato  bleu  Fs-,  Azurite  Beud.,  Tr.,  4IJ,  1824.  Laaur  Eaid.,  Handb.,  B08,  1845.  Chesay- 
üte  B.  t6  M.,  Min.,  594,  1852.    laaurit  «.  Kdbeü,  Tafeln,  32,  1858. 

Monoclinie.  C=87°  39' ;  /a  /=:99°  32',  0  A  14=138°  41' ;  ts :  5  :  c— 
1-039  :  1  : 1-181.  Observed  planes  :  0 ;  rertieal,  I,  i-i,  U,  «-2j  *-|- ;  i-i  ; 
clinodomes,  ^4-,  ^,  f4,  i-ä,  |4, 14,  |4,  24,  34 ;  hemidonieB,  1-*,  24,  -^, 
-14,  -24 ;  liemioctahedral,  1,  1,  2,  -1,  -3 ;  3-2,  4-4 ;  |-ä,  f  ä,  f  ä,  i-ä,  -3-ä, 
-f-ä  ;  |-Ä.     0  nsiially  striated  parallel  with  the  clinodiagonal. 

OM=n°iS'   ■  44  A  ^4=115"  35'  6i4 

0  A  i-;=92  21  14  A  14,  baa.,=82  38 

O  A  14=^132  43  24  A  2-1,    "    =120  i6 

Oa  1=125  8  «-2A*-2=134  8 

O  A  2=108  35  i-§A  4-1=131  10 

0  A  -1=127  28  *-ä  A  ^ä=118  50 

1  A  1,  froiit,=116  Y  «4  A  24=153  51 
-1  A  -1,  "  =118  16  44  A  J=139  46 
i-i  A  1-4=134  56 

Cleavage :  34  rather  perfeet ;  i4  lese  distinct ;  I  in  traees.  Also  massive, 
and  presenting  imitative  shapes,  having  a  columnai"  composition ;  also  dull 
and  earthy. 

H.=3-5— 4'25.  G-. =3 '5— 3' 831,  Lnstre  vitreous,  alinost  adamantine. 
Color  vaxious  shades  of  aaure-bluo,  passing  into  berlin-blue,  Strealt  blue, 
lighter  than  the  oolor.  Transparent — subtransluccnt.  I'raeture  conchoidal. 
Brittle. 

Comp. — 2  öuö+Cufi=Oarbonioacid  25-6,  oxyd  of  oopper  69-a,  watet  G-3=]00.  Analysea: 
1,  Elaproth  (Beitr.,  iv.  31,  1807);  2,  Pliinipa  (J.  Eoy.  Institution,  iv.  276);  3,Tauquelin(Ann.du 
Mus.,  si.  1) ;  4,  J.  L.  Smith  (Am.  J.  SoL,  H.  xx.  250) : 
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c 

ÖU 

fl 

1,  Tmjinäk 
J.  Chesaj 

i.  PheniiriUe 

24 
25-40 

2498 

10 

e9'4i 

6=:00Klaprotli. 
6-46=100  PhiUii«. 
6'5  Vanquelin. 
6-84— 100-23  Smitli 

A\>bi  Fontana  obtained  (L  o.)  ö  81'42,  öu  68-573,  -with  only  1*007  of  water. 

Pyr.,  etc — Sama  b8  ia  maläoMte. 

Obs — Occurs  in  splendid  orjetallizationa  at  ChesBy,  near  Lyons,  -whenoe  it  dsrived  tlie  uamo 
Chesay  Gopper.  Also  in  fine  eryatalB  in  Siberia ;  at  MoMa-wa  in  tlie  Bannat ;  at  Wbeal  BuEer, 
near  Redtuth  in  CornwaU ;  also  in  Deyonsljire  and  Derbyshire,  England. ;  in  Bmall  quaotiües  at 
AliMon-Moor  and  Wanlockhaad,  etc.;  at  Porto  Cabello,' S.  A. 

Occurs  in  Pe««.,  at  the  Perlriomen  lead  mine,  in  indifferent  specimena,  aBsociated  with  gale- 
nite,  blende,  and  ceruBBite;  at  Phenixville,  in  eryatalB;  at  Comwall,  in  crjBtals  on  red  shale; 
near  Nicholaon's  G-ap,  in  the  Bloe  Sidge.  In  K  York,  neat  Sing  Sing.  In  K  Jersey,  ceat  ITew 
Brunswick.  In  Wkwtisin,  at  Üie  old  eopper  diggings  near  Mineral  Point,  in  good  erystals  ;  also 
at  tJie  Bracken  mine,  in  smali  but  flno  erystals.  In  Caä/omia,  Calaveraa  Co,,  at  HugheB's  niine, 
in  crystalB. 

"Wien  abundant,  azurite  is  a  valualile  ore  of  eopper.  WKen  ground  to  an  impalpable  powder, 
it  forms  a  blne  paiat  of  a  bright  tint ;  but  it  ia  of  iittle  Talus  aa  a  pigniect,  oa  account  of  its  lia- 

Alt. — Azurite  occurs  altered  to  raalacbite  through  tbe  addilion  of  carbonic  acid. 

752A,  Atlasite  Breäh.j'B.  PL  Ztg.,  niT.  310,  1865.  A  carbonateof  eopper fromChaüardllo in 
Chili,  containing  clilorine.  It  mueh  resembles  atacamite.  It  ia  coaree  or  Sne  ooluinnar,  with. 
H.riB— 4;  G-.=3-8S9— 3-839 j  lustre  ritreoua  lo  ailky;  color  between  cclandino  and  emerald- 
green,  nearer  tbe  fitst ;  atreak  Terd^ia^reen.     T.  Erbard  obtained  ibr  it  (L  c) : 

Ö  16-48        On  70-18        S  9'80        Oi  4'14        gangu©  O'70=100-80, 

■wlience  he  derives  the  fonnula  'I(Cu'C  +  fi)+Cu0i  +  3fi,  equivaleut  to  7  of  malaohite,  1  of  a 
hydroua  chlorid  of  eopper. 

According  to  Ulis  formula  the  mineral  consists  of  14Öu,  lOS,  ICuCL  If  now  tte  CuOIia 
from  mised  atacamite,  it  is  eombined  wiUi  3  Öu  fl.  The  lamamdei-,  1 1  Cu,  7  Ö,  7  fl,  eorrosponds, 
eieep&ig  an  eieesa  of  water,  vary  nearlyto  theoompoaitionof  aaurita;  llöu,  7jC,  3fä,  woulil 
be  preiaaely  aaurite.  AtJaaite  maj,  therefora,  be  a  mixture  of  about  %  partB  of  azurite  with.  1 
partof  atacamite. 

753.  BIBSIUTITE!.    Bismutät  Breilk,  P<«g.,  lüL  637,  1841.    EoMensauras  Wismuthoxjd, 
Wismuthapath,  Germ.    BiBmuthite.     Cia-bonate  of  Bismuth. 

In  implanted  acicular  ci7Btallizatioii8(p8eudoinorpboTi8) ;  also  incrusting 
or  amorphoue ;  pulvenilent. 

H,=:4— 4-5 ;  S'ö,  specimeiis  that  have  lost  their  luatre;  earthy,  1-5. 
G.=6-86— 6-909,  Breith. ;  7-67,  from  South  Carolina,  Eammelsberg.  Lns- 
tre  -vitreous  when  pure ;  sometimes  dull.  Color  white,  mountain-green, 
and  dirty  siakin-green ;  oeeasionally  etraw-yello-w  and  yellowish-gray. 
Streak  greenish-gray  to  colorless.     Subtranslucent — opaqne.     Brittle. 

Comp. — According  tti  Plattner's  esaminationa  (Pogg.,  lüi  72J),  it  ia  a  carbonate  of  biBmuth, 
contMnmg  Bome  iron  and  eopper  {perhapg  a  carbonate  of  eaeh),  and  also  sulpturlo  add, 

Eammelsberg  esamined  speeimenB  from  South  Carolina,  probably  of  thia  species,  and  obtained 
tbe  formula  3  (giC+S)  +  IJiS{=Bi*Ö''S*)=Oi)'d  of  biamuth  SO-I,  carbonic  acid  fl-4,  water 
S-fi=I00.  Analyses :  1,  Kammeisbei«  {Po^.,  Ixxvi.  B64,  1849);  2,  S,  Genth  (Am.  J.  SdL,  IL 
X3iiL4a7): 

Ö  Bi  S 

1.  Chesterfield  Bist.     6-56        90-O0        3-44^100  Eamm. 
3.  "  '■       7-04        89-05        3-91  =  100  Geutb. 

3.  "  "       7-30        87-67        5-03  =  100  Genth. 
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nitrio  acid,  witli  s%lit  efferpaaeoncB.    Disaolvoa  in  muriaüo  acid,  affordli^  a  deep  yellow  solu- 

Obs. — Bismutite  oecura  at  Sctmeelierg  and  Johajingeorgenatadt,  with  natiye  bismuth,  and  uear 
Hirachberg  in  Euaaian  Toigtlariti,  with  brown  iron  ore,  uative  blsmutb,  and  biamutliinite ;  afc 
JoacMmstbal ;  near  Baden ;  also  in  the  gold  distriot  of  CbeaterBeld,  S,  C,  at  Brewer'a  mine,  in 
poroiis  yellowiah  maaaea,  aometimea  redd'ah  from  oxjd  of  iron  surfaoe  of  fraoture  wüte  and 
vitfeous,  resemWing  aomowliat  calamine    m  öaeton  Oo    H  0     il  yellowiah  wtiite  0( 

TS3A.  With  the  biBQiutite  of  JoacUmsttial  ooi 
crystals,  vitieoua,  aiskin-green  to  dove  brown,  ti 
(Togi's  Min.  Joaeli.i  168),  oxyd  of  biam  th   carbono  acal,  wat^r  ad  ca    offervesoea  with.  ajiida, 
and  B.B.  givos  biamulh  reaotlocB. 

754.  UEBIGITB.    J.  L.  ÄWitt,  Am.  J.  Sei-,  II.  v.  33G,  1848,  and  xi.  ..jS.     Uran-Kalk-Car- 
honat  Yogi,  Jahrb.  G-.  Reichs.,  W.  221,  18S3. 

In  mammillaiy  eoneretioiis,  or  thin  coatiiigs ;  cleavage  apparent  in  one 
direction. 

H.=3~2-5.  Lustre  of  fraeture  vitreons.  Color  beautiful  apple-gi'een. 
Transparent. 

Comp. — ©Ö+öaö+aoS=Oarbonie  add  ll-I,  oxydof  urami 
or  3ÖaÖ  +  e=ö  +  36fl,  Ramin.,=ö  9-02,  B  39-12,  Ca  tA  S  4 
Smitli  {l  (!.) ; 

010-2  esS'O       OaS-fl  S45-ä 

Pyr.,  etc In  a  mattaas  jielda  uiuoh  watet  and  becomea  yellowish-gray.     At  rednasa  it 

blackena,  without  fuaüig,  and  on  cooling  fetimts  to  an  orangerred  color.  At  a  higher  heat  it 
blaekens,  and  remoina  ao  on  cooling.  With  borax  it  gives  a  yeUow  glaaa  in  the  outer  flanie,  and 
a  green  glasa  in  the  inner.  Diaaolvea  readily  in  dilnte  aoida  vriHi  offctveaconce,  and  affords  a 
yoliow  Solution,  with  the  reaetion  of  uraniura  and  lime 

Obs. — Occiira  with  medjidite  on  pitchblende,  near  Adrianople,  Turkey ;  alao  at  Johanngeorgen- 
stadt  and  Joaohimathal.  Dr.  Smith  atatea  that  bott  tlie  lime  and  nrauium  of  thia  aalt  are  deiived 
fromtiie  pitchblende. 

A  related  mineral  fi-om  Elias  mine,  near  Joachimathal,  haa  been  esamined  by  Yogi  and  J.  Lin- 
daoker  (Jahrb.  G.  Eoicha.,  iv.  2S1,  1853).  It  oeours  in  aoaly  aggcogationa  on  pitchblende,  haa  a 
Hiskin-p^en  eolor,  and  a  poarly  luatre  on  a  deavage-face ;  Bubtransparent  to  tranalucent;  11.=: 
3*5  —  3.  B.B,  on  charooal  inftiaible  I  with  borax  and  salt  of  phoaphoma  the  reaetion  of  uranium. 
DiaaolTBa  with  eEfervescenoe  io  sulphnrio  aoid,  a  white  deposit  being  thrown  down ;  aolution  in 
aulphuric  and  muriatie  aeida  green,  in  nildc  acid  jellow, 

Oompositlon,  according  to  J.  Kndadter(L  c),  ÜC+CaO+5fi=C2i-13,U81'03,  Öa  15-55,0 
23-34:::;  100.    Meatt  of  thrse  analjaea  r 

C  23-86         Ü  Sl-ll         Ca  15'B6         ft  23-34=90-87. 

These  carbonatea  are  produeed  by  the  action  of  earbonated  wafera  on  tliB  aulphatsa. 

iy.  222,  1853.    Tc^lit 

In  aggregations  of  crystalline  scales.  Scales  rliomboidal  somewhat  like 
gypeuin,  with  angles  of  100°  and  80°,  Haid, 

LuBtre  pearly.     Color  emerald-green  to  bright  grasB-green.     Dichroie. 

Comp.— 2  Ü 0+2  OaO  +  Öu'C+lifl,  Lindaoker,  from  hia  analyala  (Jahrb.  G.  Eeiehs-,  ir. 
222): 

Ö2641         Ü  31-00         03  14-09         CuS-40         ll  13'00=100. 

Pyr.,  eto. — In  the  dosed  tube  blackena  and  jielda  watcr.    B.B.  in  the  platinum  forceps  infu- 


.ccy  Google 


718  OXTßEH   COMP0T!NDS, 

BJble,  eolors  the  flame  deep  greeo ;  if  moistened  with  rauriatic  ao!d  tlie  flame  is  momentsrily  blue, 
With  soda  on  ehsrcoal  yißlda  motallic  oopper.  With  borax  in  O.F.  the  bead  is  yellow  while  bot 
and  reddish-broim  on  cooling;  in  K.F.  green  while bot  and  douded  when  eold.  Solulile  inadda 
with  efiervescence. 

Obs. — Prom  the  Elias  mine,  near  Joaehimstiial,  iraplanted  on  piteliblende. 


8.  OXALATES. 


756.  WHSWULLITB.    Oxalate  of  läme  S.  T.  Brooke,  Pha  Mag.,  III.  iri.  449,  1840.     Osa- 
calcite  Sli^dTd,  Min.,  111,  1844.    Wliewellite  B.&M.,  Min.,  623,  18S2. 

MoDoclinic.     (7=Y2°  41',  JA  7=100='   36',  0  A  14= 
"^  127°  25';  o. :  5  :  ß=l-ST45  :  1  :  1-1499.    Ol^erved  planes 

as  in  the  annoxed  figure.  O  A  l=10S°  14',  O  A  1-*= 
109"  28',  0  A  -^=141°  6',  lA  a=129°  42'.  Cleavage 
parallel  with  0;  leesperfect  parallel  with  Z  and  the  longer 
diagonal.  All  tho  planes  bright  except  X  and  -^-j  which 
are  vertieally  striated.     Twins  :  compoBition-face  i-i. 

H,^2"5— 2'75.  Lustre  like  that  of  sulphate  of  lead. 
Vary  hrittle.     !Fracture  eonehoidal. 

Thia  speeieB,  an  Oxalate  of  Urne,  waa  observed  by  Brooke  in  crystaia 
from  a  teEtb  to  a  touvth  of  an  inüli  broad  ou  calc  spar ;  the  locality  of  tha 
apar  ig  not  linown. 

___ e  oxoealcite  propoaed  by  Shepard  is  badly  formed,  and  ahould  jield  \o  Brooke  & 

Müler's,  after  Prof.  Wliewell  of  Cambridge. 

76^.  TmBRSOHiTE  XJeSift  Ann.  Ch.  Pbarni.,  lisxvi.  113,  186.^.  An  Oxalate  of  lätoe,  occurrinif 
ae  a  grajisb,  warty,  and  aomewliat  opaline  incrustation,  abont  a  line  thielt,  on  the  marble  of  the 
Parthenon,  Atliene.  A  complete  analjrsis  has  not  yet  been  made.  Its  origin  ia  attribnted  to  the 
aotion  of  sonie  Itind  of  Vegetation  on  the  marble.  It  is  probaWy  identical  mth  whewellite. 
Named  after  P.  y.  Thiersch,  the  discoverer. 


758.  HDMBOLDTINB.  Faser  Eesin  (Honigatein saurer  Eisen?)  BreiUi.,  Ohar.,  16,  1830.  Hum- 
boldtine, Oxalaaures  Eisen,  M  de  Eivero,  Ann.  Ch.  Phys.,  xviii.  207,  1821.  Eiaen-Eesin  Breiih., 
Gilb.  Ann^  Ixx.  42B,  1822.  Oxalit  Brsiih.,  Char.,  1823.  HumboldÜt  Leimh.,  Handb.,  789, 
1B2S. 

Ib  capillary  forms ;  also  botryoidal  and  in  plates,  or  earthy ;  structure 
flbrons  or  compact. 

H.=2.  G.=3-13— 2-489.  DuU  or  elightly  reainous.  Golor  yellow. 
Fracture  uneven,  earthy.  Aequires  negative  electritäty  by  Motion,  when 
insulated. 

n  42-],  walCT  1B-8=100.    Analysia  by 

fe  4M3  Oaalio add 4240  (loas)  16-87  =  100. 

Mariano  de  Eiyeroobtained  (1.  c.)Oialieacid  46-14,  anclprotoaydofiron  53-86,  with  no  wafer. 
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Eammalstierg  {Eogg..  lüi.  631,  1841)  has  confirmetl  bis  rormer  analysis,  and  ahown  that  ihe  iron 
ia  all  protoxycL 

Pys.,  Bia — In  the  closed  tube  ylelds  water,  turns  Hack,  and  beeomes  magoetic.  B.B.  on  oliar- 
ooal  ia  colored  at  flrat  black,  but  later  red,  and  with.  the  flusea  reacts  for  osjd  of  iron. 

Obs. — Occura  in  lirowu  coal  at  Koloseruk,  near  Silin,  Bobemia;  at  Gross- Almerode,  in  Heaaia; 
and  accordiug  to  T.  S.  Himt,  at  Kettle  Point,  in  Bosanquet,  Canada,  aa  an  inocuatation  on  black 
slialea,  soft,  eartty,  aulpbur-yellow  (Logan'a  Report,  18flO,  1863). 
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VI.  HYDROCÄEBON  COMPOUNDS. 


AERÄNGEMBNT  OF  TEE  8PECIE8. . 

I.  SIMPLE  HTDTlOCÄItBOFS. 

I.  VtHSTT-RAH  SEBiEe.—  General  formvia  enHin  +  a- 

1.  Jf  APnTHA  GEOUP.— Liquida. 

ISl.  Tethyliö  Hidbid  6iH,i,  IM.  Hepttlic  Hydrid  -6, Hu 

762.  Pentylio  Hidbid  6tHn  'iBÖ.  Ooiylio  Hydeid  ©bHib 

763.  Hbsylio  Hydrid  ©sHu  IßS.  Sonylic  Hydhhi  «„Hao 

There  are  also  in  nature  tha  gaseouä  members  of  the  aorloa,  6Hi,  or  MaRSH-Gas  (Methylio 
Hydrid);  e^Hn,  or  ErHYWO  Hydbid;  esHa,  or  Tritylio  Htbeid. 

2.  BETÄ-NAPHTHÄ  GEOUP.— Probably  poJymeres  of  Üie  apeoiea  of  tlie  Naphtha  group  by  a 

ootumon  multiple ;  boiling  point  7°-8°  higher  than  for  correspondiag  apeeiea  of  tho  S'aph- 
tlia  group. 


3-  SCHEEEEEITE  GBOUP.— Solid,  or  butter-llko,  and  tasteleas. 

712.  ScEBEKBBiTE  neiE,  773.  CHEISKSrnTE 

2.  Ethylbne  Sbeies  or  QiJE¥isss.~Gm&al  formulaBa'E.ia- 

4.  PITTOLIUM  GROUP.— Litiuida. 

774.  DEOATYLBNB  61UH50  T76.    DODHCArYLHHH  ( 
77B.    ENBECiTYLENB                       ©iiHaa                        T'l''-   DBCATEirTLSHB                     ■£ 

5.  PARAFFINE  GROUP.- Solid  s,  wai-Uke;  tastelesa. 

775.  ÜKPBTHITB  760.   OZOOEBITI 

779.  HATCEEmrE  7S1.  Zietrisieitb 

-lj>peii(?ra,— 782.  Elateeite  783.  Sefelins  Stones  Eesin 

3.  CAMpitEKB  Sbries. —  (?ejjera!/(W7n«;a6nHan-i. 

6.  FICHTBLITB  GROUP.— Solid;  without  taste  or  araell ;  eaaily  erystalliaable. 
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i.  Benzole  Seribs. — Genercd  FormMla  ^^^.^s. 
1.  BENZOLE  GROUP.— liquide. 


788.  Benzole 

789.  TomoLH 

9.  EÖHLITE  GßOUP.— SoUd. 

193.    KÖNLIIB 


5.  HiPETna,!»  SsRiBS. —  General  farmmla  G^K^^. 
'194.  STiPETeALiN  -OioHu 

Appendix. — 105.  iDniALiTE. 

II.  OXYGEKATED  HYDROCARBOlfö. 


1.  GEOCBBITB  GROOP.— Ratio  o. 
196.  Gbooebith  Bit 


Was-like. 
t01.  Gbomikicitb 


2,  SUCCINITE  GROUP.— Ratio  of  ©,  H=5  : 3  to  5  :  8i.    Insoluble  in  alcoliol  and  ether. 

[Below,  the  ratio  of  e,  H,  O  ia  ^vea  for  the  species,  and  for  tiBtter  comparison  tha  ci 
bon  is  made  40,  without  writing  mit  a  formula.] 


1.  COPALITB 
>.  SOOCIMTE 
I.   "WALCHOWnE 

..  ?  Bdcabamahgitb 


I.  Sylosbtinitb 


4  803.  Bathviilitb  40  ;  68  ;  4 

3%  7         804.  torbanitb  ?  40  :  68 :  2 

H 

=ä  ;  8  to  5  :  84^.    Lat^ly  EoluMe  In,  etiler,  and  aoma 
4  806.  LEtrcOPETRiTE  40  :  67^  ;  SJ' 


4.  SOLBRETINITB  GROUP.— Ratio  of  € 
808.  SOLERETINITB  40  ;  56  :  ' 


Insoluble  in  alcohol  and  eüier. 


6.  PTEOEETINITE  GROUP.- Ratio  of  6,  H=5  !  7  to  5  :  6^.     Soluble  in  nlcoliol  or  ether. 
407:  60:4^ 


80!).    jAtJLlHGlTB  (p.  8 

81Ü.  Pyroretinjtb 
SlOA.  I 


811.  RdOBLBDERITB 

812.  soklanitb 

40  :  56  :  3  813.  GütaQuillitb 


Ratio  ofe,H^5to5|o 
814.  MniBLBTONTTB 


less.     Insoluble  in  alcotol  or  ether. 
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1.  DT80DILB  GROüP.-Containingsulptiiirinplitceofpartofthecaygen, 
817.  TAEHiBlTB  40  :  64  :  3  818,  DiraODlLE 

Appendix. — 819,  IIlRCllB.  820.  Bätkemnitb. 

III.  ACID  OXTGENATED  HTDROOARBOSS. 

821.  BtTTYEELLIEB  eaiHs.Oj 

822.  Geocbbbllitb  (Geoceric  add)  -ejaEsBei 

823.  BsucENEnBLLiTE  (Geocetmic  aoid)  -614  Hu  ©s 

824.  SrociNBLUiB  (Succimo  acid)  «.  H,  Oi 

825.  EEnNELMTB  -©iiHseös 

826.  DOPPLBBITB  leioHisÖs 

827.  Mblanelutb  eiaHio©, 

IT.   SALTS   OP   OEGÄNIO  ACIDS. 

828.  Mbllitb  äia'+isfi  61 6405^^1+ e  aq 

829.  PläOTITE 

829A.  Organio  saltä  of  iron  Undetonnmed. 

t;  nitrogehous  hydrooaebons. 

Spedea  undetermmed. 
Appenbis  to  Htdrooäbboks. 

830.  ASPHÄLTUM  831.    itlNBEAIi   COAl 


The  formulaa  above  are  all  written  on  tte 
ihalved  in  each  case,  ecd  the  l)atTed  capitals  i 
form  to  the  old  aystom, 

The  iiaiwe  hydrocarbona  are  Tery  imperfeotly  Itnowii.  Moat  of  the  kinds  Mtherto  recogniaed 
in  miueraJogy  are  more  analogous  1«  rooks  than  minerala.  Amber,  toi  eiamplö,  inatcad  of  being 
a  species,  is  a  mixture  of  four  or  more  apedea,  aa  Bsrzelius  long  sinoe  pointed  ont,  and  only  two 
of  tbe  number  havo  üius  far  baen  investigated,  The  presenca  of  swcimc  aeid,  one  of  theae  two, 
ia  spoken  of  as  an  easential  oonstituant  and  diatinguishiDg  feature  of  arobev;  and  thia  it  ia ;  but 
oDly  m  the  way  liist  feldspar  is  a  constitnent  of  granite.  Petroleum,  Aaphaltum,  and  the  Tarioua 
kmdB  of  niineial  reaina  aad  wai  are  simUar  raistnrea,  in  the  light  of  chemiatry,  as  haa  been 
shown  by  raany  investigatora,  But  atlU  the  trne  line  of  investigalion  is  bo  little  appreciated  Ihat 
Bew  reama  er  asphalta  are  frora  time  io  time  broi^ht  forward  aa  apeciea  in  minecalogy  upon 
charaoters  Üiat  oiJy  prove  them  to  be  miiturea.  Aiid  chomistry,  while  working  toward  a  better 
State  of  this  department  of  minoralogy,  often  faila  in  ita  researches  to  distinguiah  educM  (natlre 
ingredients)  from  producta. 

The  fatts  in  the  ease,  and  tlie  true  idea  of  the  seienca,  BUBtaio  the  conrae  of  the  author  in  here 
removing  amber  from  mincralogical  apeeiea,  end  calling,  not  amber,  but  the  inaoluble  roain  which 
eonatitutei  fout-fiftha  of  its  taass,  succimie ;  and  in  endeavoring  to  apply  the  aame  matbod 
throughout  the  hydrocarboo  BBction,  Mach  more  inveat^ation  ia  demacded  before  satiafactory 
resulta  can  in  all  caaea  be  attained.  But  by  purauiog  Öie  subjeot  in  the  way  hero  rocognized, 
ithe  seetiOQ  will  ultimately  beeome  an  eihibition  of  the  actual  spedes  of  hydrocarbona  in  uature, 
.aad  thua  be  elevated  lo  the  aame  leve!  with  other  parta  of  the  acienee. 
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I.  SIMPLE  HYDKOCAEBONS. 

KAPHTHA  AND  BETA-NAPHTHA  GROXJPS. 

&TN  OP  NiPHTHA  AND  Petkolbdu.     Ni^9j  Stralo,  S7i.  i.  g  15,  Sioscor.,  i.  101.  Napttha, 

Bitumeu  liquidum  oaadidum,  FUa.,  n.  109,  luv.  51.    NripliEha  äos  bituminis  Agric.  Ort.  Cflua. 

feubt    46,  1544.     Liquidum  bitumon,  nunc  Tocatur  Patroleum,  Agric,  ITat.  Fobs.,  222,  1B46. 
Erdil,  Bei^ol,  Sleinöl,  Germ.    Mineral  OiL     Eeroaone,    Bilume  liquide  Fr. 

Tlio  liqaida  or  oils  of  the  Naphtiia  and  Bcta-naphtha  groups  occur  ae 
constituents  of  the  lighter  kinds  <ä  pebrole-wm.  The  othei-  native  conatitu- 
eiitB,  and  the  most  abundant,  are  the  oils  of  the  Ethylene  seriea  and  the 
parafiins ;  and  the  proportion  of  ethjlenes  increaaes  ivith  the  increaae  of 
density  or  viseidity.     (See  Pütolium  Geoop,  and  PAUArFiN.) 

The  general  formula  is  6n  Han+a,  or  that  of  the  Marsh-gas  series.  The 
specific  gravitiea,  boiling  pointa,  and  vapor  denaities  increaae  with  the 
increase  in  the  atomic  nuinber,  or  the  valne  of  n  in  the  above  formula,  as 
ahown  in  the  following  table,  which  contains  also  the  percentage  composi- 
tion  : 

H"APETHi  Gboup. 
C  n  Boiling  T.      G.    Vapor  Density  fouod. 


761.  Tetktuo Htdrid 

6,n 

,=8ä-ao 

17-20 

0°Ü? 

0-60O 

2-110 

162.  Pentylic  Hydrid 

e.H 

=  83-33 

lG-67 

30-2 

O-640 

2-538 

763.  Hezylio  Hydrid 

6.H. 

=  83-72 

lG-28 

61-3 

0-G7S 

8-053 

164.  EZPTKIIO  HYnitiD 

e,u. 

=84-0 

16-0 

90-4 

0-718 

3-B47 

16S.    OCIYUO  HyDBID 

«.H 

=84-21 

15-79 

119-5 

0-131 

3-992 

■JSe.   NONYLIO  HTOKID 

6,H, 

=  84-88 

15-62      ■ 

150-8 

0-7  5S 

4-460 

Beta-Napetiia  Geoup. 


BoiliDg  T. 

G. 

Vapor  Dou 

sity. 

e,H„ 

s-r 

0-611 

6.H„ 

37-0 

0-645 

2-514 

C.Hm 

68-5 

0-639 

S-038 

e,H,. 

98-1 

0-730 

3-651 

esH.s 

137-0 

0-752 

3-Bao 

771. 

The  oainea  Arnylia  Bydrid,  Gaproylic,  (Eaanlhylic,  CapryUc,  Felargonylio,  are  ollen  used  for 
the  above  763  to  7HÜ.  Those  in  the  table  are  derived  from  the  Qreek  for  4,  5,  6,  7,  8,  9,  and 
were  propostd  by  Gerhardt. 

The  conatitulion  of  patroleum  haa  heen  investigated  hy  various  ehemists,  among  whota  the 
moat  prominent  are  Pelouze  and  Oahours  (0.  R.,  liv.  124,  IvL  505,  Ivü,  62),  aad  C.  M.  Warren 
(Mem.  Am.  Ao.  Boston,  li  ix.  s-.  Am.  J.  Soi.,  II.  xl.  xfc.  x!v!.).  Pelouae  and  (^hours  contiaue 
tiie  naphtha  aeriea  to  ijn,  Hsi,  aud  atafe  evideoce  of  the  eiiBtouce  of  alJU  h%tier  merabera.  But 
"Warren  arrived  at  the  eoncluaioB  that  the  naphtha  or  marah-gas  seriea  terminalea  witji  -©a  Hu, 
aud  that  the  oils  of  higher  density  and  atomic  numbera  belong  to  the  ethylene  series  (O^Hsn).  More- 
oi'er,WarrenbFOughtoutthe  fact  that  there  was  asecond  naphtha  group.diffeiiugfrom  the  other  in 
ita  iiigher  boilii^  points — the  BeW-nopftiÄo  group  above.  This  chemiat  also  determined  with 
gtent  esaclneBB  the  hoiling  points  of  the  6wo  groups,  and  found  that  in  both  Üiere  was  liie 
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oommon  diffarenoB  of  aboub  SO'O.  for  successivi 
<ä  Hj) ;  but  tliot  the  boiling  points  in  the  sacoiid  s 
thoBS  of  Uie  1  Bt  series,  aa  the  tablea  bIiow. 

The  specific  gravitiea  and  vapor  densitles  for  161  ere  from  Ronalds.  These  of  ths  othors, 
lea  to  Ua,  are  from  Warren,  eioepting  the  vapor  liensities  of  t62, 163,  The  Tapor  density  of 
767  has  not  yet  been  determined/    Warren'fi  specific  gravities  were  tolten  at  0°  0. 

Ronalds  has  observed  tliat  the  gaseous  Compounds  of  the  marsh-gas  seriea  6]  Hg  and  Gt  Hb 
(äd  and  3d  terms  in  the  raarsh-gas  aeries)  also  esist  in  couaection  ■with  petroleum.  Marsh-gaa 
itseif,  Üasfirgt  term  in  the  sories  CHj,  ia  a  verj  common  gas  of  coal  1:>eds  and  bituminoas  depoa- 
ita,  aa  well  aa  of  modern  marshea. 

Petrolenm  passes  by  insensible  gradaüona  into  jiiäaspAaJi  or  malOm,  ('risoid  bitumen) ;  and  the 
latter  as  inaenaibly  into  aspkalt  or  aolid  bitaraen. 

Petroleum  occura  in  rooks  or  depoeits  of  nearly  all  geologioal  agea,  from  tha  Lower  Silurian  to 
the  present  epooh.   It  is  assodated  most  abundantly  with  argillaoeous  shales  and  aandatonea,  but  ia 
found  also  permeatiug  limeatoues,  giving  them  a  bituminous  odor,  and  rende  '      tib  la     m  t'm 
a  conaiderable  source  of  oil.     From  theae  oleiferoua  shales  and  limestones  te 

and  appeara  floatjng  on  Üia  atrearos  or  lalces  of  the  re^ou,  or  riaoa  in  oil  sprrn  m 

colleclad  in  suhterranean  eavitiaa  in  oertain  roeka,  whauee  it  issues  in  jeta  o  ta      w 

au  outlet  is  mada  by  horing.     Tbese  caviCiea  are  situated  most^  aloog  "« 

antiiihaaU  in  the  rodjs  of  Äe  region;  and  it  ia  therefore  probable,  as  has  b  gg    te 

they  ori^nated  for  the  most  pari  in  the  diaplacementa  of  the  strata  caused        th  ft 

The  oil  wMoh  filla  the  cRTitiea  bas  ordinarily  been  derJTed  from  the  Bub  oc 

Bliala,  in  which  the  oaTiCies  eiiat,  are  frequently  barren  sandstones.    The  co  d  d 

tbe  prodnoöon  of  such  suhterranean  aceumuIaÖoiiB  would  ba  therefore  (aa  others  hayo  eiplained) 
B  bituminous  oil-heariag,  or  eise  oü-producing,  atratum  at  a  greater  or  less  dapth  below ;  eayitiea 
to  receiye  the  oil ;  aa  overlying  Stratum  of  close-grained  shale  or  liraestoDe,  not  allowing  of  the 
easy  eacape  of  the  naphtha  vapors. 

If  the  oil  eiästa  ready  formed  in  the  rocks,  ouly  a  slight  heat  above  that  common  to  the  roeks 
would  be  needed  to  azpel  the  oU  alowly  from  below.  And,  without  heat,  as  Hunt  atates,  the  oil 
m^t  ba  expelled  llirough  the  pressure  of  superincninbent  waters  from  the  oil-hearing  shales  or 
clays,  and  would  rise  and  occupy  tbe  caTities  because  so  hght  aa  to  äoat  ou  the  wateia. 

Bat  if  the  oil-producmg  bed  coutained  not  the  oil  retSy  made,  but  only  hydrocarbonaceous 
mattera  that  may  aEford  it  on  destructivc  distillation,  tho  oil  would  have  requircd  conaiderable 
heat  Cor  its  production. 

In  the  Caspiau  and  Eangoon  naphtha  regiona  the  oleiferoua  olayey  depoaita  are  nearly  or  quite 
superflcial,  and  the  oil,  a  viscid  Wind,  esudea  readily  into  pits  made  for  röllecting  it. 

In  the  United  Stalaa  liquid  oil  occurs  in  the  Lower  Süwiasi,  m  tbe  "  Bird's-eye  "  limestone  of 
Riv&e  ä.  Ia  ßose  (Montmorenoi),  Canada,  and  of  Watertown,  F.  T,,  ta  dropa  in  foaail  coral ;  and 
in  the  Irenlon  lünaatone  at  Pakeoham,  Canada,  tha  cavities  of  large  Ortbocecata  sometimaa  hold 
sevaral  oimcas  (T.  3.  Hunt,  Am.  J.  Sd.,  II.  inr.  166,  186;j)|  on  Grand  Manitoulm  Id,  where  a 
spring  affording  it  arises  from  the  Utica  shole,  the  source  possibly  the  subjaoent  lünestones ;  at 
Goilderland,  near  Albany,  from  tha  Hudson  Eiver  group,  as  obaerved  in  a  spring  by  Beck ;  quitö 
freely  \a  limeslone  and  abale  near  Chicago;  far  more  so  in  Kentucky,  m  the  Oumberland  oil 
regioa,  the  wella,  "from  whioli  tens  of  thouaanda  of  barcels  of  oil  have  flowed"  (Newborry), 
desceod  200  ft.  into  tha  Biue  Limcatone,  in  which  there  are  bituminous  ahaly  Btrsta  overlaid  by 
sheela  of  thin-bedded  compact  limestone ;  these  features  pravail  from  Lincoln  and  Caaey  Cos., 
through  Adair  and  BuEsell,  Cumberland  and  Clinton  Coa.,  Ky-,  andOverton  and  Jackson  Cos.,  Tenn. 

In  Qie  Vpper  Säwian  tracea  have  been  obsarved  in  tbe  Niagara  limestone  anii  the  Medina  red 
shales ;  at  Gasp^  Canada,  in  a  Lower  Haiderberg  limeatone,  on  Siivor  Brook,  etc  ;  near  Chicago, 
so  abundant  to  a  limestone  as  to  ooze  out,  and  the  rock  may  be  made  io  burn,  owing  to  its 
prasence. 

In  the  Lower  Devamam,  the  Corniferoos  Itmestone  is  r^arded  by  Hunt  aa  the  source  of  the  oi) 
of  Enniskillen,  Canada,  where  there  are  lai^  areas  oovered  by  the  half-inspissated  bitumen 
Hunt  States  (i.  c)  that  at  Baiaham,  Canada,  on  L.  Brie,  Shells  o!  Peatamerua  aro^as  are  aoraetimea 
fiUed  with  petroleum ;  and  that  in  otlier  places  !n  the  region  imbadded  oorals,  HeUophyllam  and 
Faoosiies,  have,  to  certain  of  the  layers,  theic  eells  fuU  of  oil  {whila  in  other  layers  it  is  abaent 
from  the  oorais),  and  in  quarrying,  tlia  oil  flows  out  and  collects  on  the  water  of  the  qviarty ,  and 
at  Gaspe,  Lower  Davonian  sandstonas  afford  oil  Springs  and  giTo  riae  to  beds  of  thickenea  petro- 
leuna,  and  the  ebalcedonic  geodas  of  a  trap  dyS:e,  inlersectuig  the  sandstone,  aometinies  ooutam 
petroleum.  In  the  MirMle  Daxmian,  the  Black  shale,  or  Qenesee  slate,  is  aupposed  by  many 
geologists  W  be  the  prinräpal  source  of  the  oil  of  Pennsylvania,  the  Kenawha  yallay,  and  other 
parts  of  eastem  Virginia,  and  of  Ohio  and  Michigan;  bat  J.  P.  Lesley  attributes  mueb  of  the  oil 
of  westeni  Pennsylvania  lo  the  Suboarbouifarous.  Fear  Fredonia,  Chatauqua  Co.,  and  at  Rook- 
ville,  ABeghany  Co.,  oil  is  foond  in  connaction  with  Cbemung  roclis,  or  the  Upper  Davonian  (Hall). 

A  littlo  oil  has  been  obsarved  in  connectLou  with  Triasaie  ahalea  at  Soutbbury,  Gönn.    The  oil 
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of  BOutTiem  Califoraia  proceeds  from.  Tertiary  shales.  On  Trinidad  a  tWck  oil,  with  asplialt, 
oBcurs  in  eonnectioa  witL  ügnite  and  otliar  TBgetable  ramains  in  the  sbalea  ooustituting  the  iippcr 
part  of  the  Tertiary ;  and  Bpeeimens  of  the  vegetable  material,  partly  chaugeil  to  oU.  and  peiia- 
trated  by  it,  and.  Iiaving  its  cella  Jooking  as  if  they  had  been  corroded,  as  a  result  of  the  cliange, 
are  deBCiibed  by  Wall  (Q,  J.  G-,  Soc,  xvi.  46(1). 

Soted  fore^^  localities  are  3  m.  from  Te-nan-gyouDg  (Fetid-ivalvr-riimlet),  Burmal  (and  esported 
from  Ear^oon),  ■wliere  there  are  about  100  wella,  from  180  to  30ü  feet  deep,  aaob  Kned  witfi  hori- 
eontal  timber,  but  not  all  now  worked  (Oldham);  the  peninsula  of  Apclieron  on  the  westem 
aliore  of  the  Caspian,  at  Balcee,  where  naphtha  eiudea  from.  argillaceouB  and  caJcareous  beds, 
especially  the  former,  of  tha  Middla  Tertiary  (Abieli),  and  wliera  it  hsa  long  been  uaed  for  burn- 
ing  in  lampa  and  for  eooking;  near  the  centre  of  the  region  the  ligM  and  pure  naphtha  oil  is 
obtainad,  whila  along  ita  borders  the  oil  is  a  tliieker  petroleum,  or  paeses  iuto  an  asphalt,  and 
solid  masses  of  this  asphalt  ara  oftcn  aeen  floating  in  tho  Caspian ;  on  the  island  of  Tsehelekea, 
near  Öie  eastern  toaBt  of  the  Caspisn,  in  Balkan  Bay;  on  the  banka  of  the  Kuban,  promontory 
of  Taman,  east  aide  of  isthmna  between  the  Azof  and  Black  Sea ;  near  the  river  Betchoca,  in  the 
gOTernment  of  Archangel,  Rusaia;  near  the  vUlage  of  Ämiano,  in  Parma,  Italy.  whence  enough 
was  formerly  obtained  to  i%ht  tlie  streeta  of  Genoa;  at  Zanta,  one  of  the  lonian  Islands  (andent 
Zacynthua),  which  has  furnished  oil  for  more  tban  3,000  years,  its  peirolema  spring  having  been 
mantioned  by  Horodotua.  Pliny  menljons  the  oil  of  a  spring  at  Agrigentnm,  Sicily,  and  states 
that  it  was  collected  and  used  fot  bnniing  in  lamps,  aa  a  aubslitule  for  oiL  He  diatinguishes  this 
lil  from  neplitha,  whIch  he  aays  was  too  light  and  iudtunmable  Cor  such  a  nae.  Of  nspbtha, 
ha  mentiona  a  locality  in  "  Parthia  "  (about  the  sonroes  of  the  Indus).  Oil  is  found  also  near  the 
dtv  of  Meiioo.  and  on  the  riyer  Lagnn. 

Tha  oil  spring  of  Cuha,  Alleghany  Co.,  N.  Y.,  called  the  Seneca  Oil  Spru^,  long  known,  was 
öeacribed  bj  Prof.  SiUiman  in  1833  (Am.  J.  Sei.,  sxiii.  97)  as  a  diriy  pool,  about  18  ft.  across, 
covered  wiüi  a  fllm  of  oil,  which  was  alrimnied  off  from  tima  to  läme  for  medidaal  purpoBes.  The 
Bo-oalled  "Beneca  oll,"  sold  at  the  time  in  the  shops  (and  from  whiuh  he  often  distilled  naphtha 
for  preservii^  potassium),  he  obaerves  waa  not  from  Üas  spring  (stoimd  wMob  tbe  Seoeca  Indiana 
then  had  a  reserve  of  a  sqnare  mlle),  but,  aa  he  waa  told,  tWm  Oil  Creek,  Venango  Co.,  Pa.,  about 
100  m.  frora  Pittebui^.  Senera  Lake  has  oil  on  its  surface  in  aome  parta,  and  it  ia  aiüd  to  have 
given  the  name  to  ttie  oil ;  but  whether  thia  ia  the  true  souree,  or  whether  it  came  from  its  being 
iMÜecled  and  aold  by  the  Soneea  Indians,  is  not  clear.  Hildreth  in  1883  (ib.,  iiiv.  68),  and  later 
in  183S  (ib.,  xxix.  86,  121,  12»),  gave  an  account  of  tha  salt  wella  of  the  lättJe  Kenawha  Valley, 
which  then  afforded,  he  aara,  ßO  to  100  gaUona  a  jear.  He  also  speake,  in  1833,  of  a  weil  476 
ft.  daep.  30  m.  N.  of  Marietta,  Ohio,  which,  when  flrst  opened,  discharged  at  iaterrala  of  2  to  4 
days,  for3  to  6  bonrs  each  time,  throwingont  80  to  60  gaUona  of  oilat  eaeh  "eruption,"  but  was 
then  yielding  only  a  bartel  a  week.  In  i  840  a  ^otiümg  well  of  oil,  at  BiirksTiHe,  Kentucky,  waa 
deaaribed  (ib.,  xmi.  196);  the  well  waa  bored  for  Salt,  and  300  ft.  down  a  "fountßin  of  pute  oil 
■was  Struck,  whieh  was  thrown  up  niore  than  Vi  ft.  above  the  surface  of  the  earth,"  emitting, 
aecording  to  the  eatimate,  75  gallons  a  minute;  it  "continuad  to  flow  for  aeyeral  days  aueoes- 
sively,"  but  than  Med;  and  eßbrtB  to  bring  it  into  aetion  again,  or  find  anoöier,  weca  not  aui> 
cessfuL  liie  petrolenm  of  BnniskiUen,  Oanada,  was  mantioaed  in  1844  by  Mr.  Murraj',  in  the 
(Wada  Geological  Repori>  for  1848 ;  and  in  18B1  wella  were  sunk  for  the  colieotion  of  it.  In  18B9. 
on  Oil  Creek,  Teaango  Co.,  Pa.,  a  boring  for  sall^  but  75  faet  deep,  let  out  the  flrat  ßwiiam  of  oil 
of  tliat  now  famoua  oil-region.    Per  many  weeka  it  discharged  l,00fl  gallons  per  day. 

The  origin  of  petroleum,  including  the  lighter  aa  well  aa  heavior  kinda,  haa  heen  attributed 
by  aome  to  the  deoomposiljon  of  vegetable  suhstancea  alone  (Bischof,  etc.);  but  it  ia  now  gene- 
rally  admitted  that  it  has  come  from  aninial  as  well  as  vegetable,  as  urgad  by  Dufrecoy  (Min.,  iv. 
602,  1859),  J.  a  Newberiy  (Ohio  Agrie.  Sep.,  1869),  and  T.  8.  Hunt  (Can.  Hat,  vi.  241,  18G1, 
Am.  J.  Sei.,  II.  KtsT.,  Ch,  Newa,  1863). 

The  oonditiona  favorable  to  the  formation  of  naphtha,  as  ahown  by  Ihe  characteriatics  of  the 
depoaits  in  which  it  is  found  native,  are  the  following ;  ( 1)  tho  diffuaion  of  orgauic  material 
through  a  flne  mud  or  clay;  (3)  the  material  in  a  very  finely  divided  State;  and  (3),  as  a  conae- 
qnenee  of  the  preceding,  the  atmoaphere  exclnded  as  far  as  possible  from  the  material  undai^omg 
decomposition.  There  ia  reason  to  beiieve  that  no  more  hoat  waa  required  than  what  was  afforded 
by  the  natural  climate  or  temperatura  of  the  region  and  the  pracess  of  femientation. 

Shalea,  the  most  common  oil-bearing  rocka,  were  originally  the  flne  mud  of  deep  or  shaJlow 
seas ;  and  the  limeatonas  were  Üia  eama,  only  tha  mnd  was  ealoaraous  in  nature,  like  the  coral 
mud  of  many  a  coral  lagoon,  aa  tlie  autbor  haa  elsewhere  described  aiter  personal  examination. 
These  ahales  ordinarily  contain  few  fossile  of  any  kind,  and  very  rareiydistinct  vegetable  romains. 
It  may  ho  questioned  whether  tough  fucoida  (aea-weeda),  or  the  branchea  andleavea  of  ordinaiy 
plante  imhedded  in  such  clay&  would  ever  become  so  subdjvidad  or  disoipwized  as  to  make  the 
requisite  emulsion  with  the  mud  free  ftom  any  vegetable  forma ;  and  it  is  more  probable  that  the 
vegetable  material  presant  was  either  delioate  water-planta,  or  waw  derived  from  abundant 
infuaorial  or  microacopic  vegetable  life.    The  limestoues,  on  the  coutrary,  are  sometimes  füll  of 
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fossile,  but  these  are  auimal ;  and,  aa  tlie  solid  parts  wliicli  make  the  fossfls  are  to  a  large  eitent 
groiiud  up  to  raate  the  mud  tliat  becomea  the  Emestoao,  the  organic  maferial  these  hard  parts 
contalc,  as  well  aa  that  of  the  fleehy  partB  and  oils,  would  be  diffaaed  through  the  mud  or  earth  in 
the  vei7  condition  demanded. 

The  %ht  native  oils  do  not  oecur  in  coal  becis,  whloh  were  made  from  thiok  beds  of  vegetaWe 
debris. 

In  tbB  ahovB-montioned  circumatanees,  with  the  depoaits  tmder  praaaure  from  superincumbent 
beda,  the  atmogpheric  air  almoat  totally  eicluded,  the  orKanlo  material  might  undergo  ducompo- 
sition  through  tlie  reactions  of  ita  own  elemeata  alone.  (See  on  this  sut^eet,  aad  the  reactions 
mentioued  below,  Bischof,  Chem.  G.,  ü,  1853,  T.  S.  Hunt,  Oan.  Nat.  Bod  Ch.  Fewa,  l  c.)  Tha 
average  Gompoaiüon  of  dry  wood  {the  a^  and  nitrogen  esduded)  ia  repreaented  by  ■GiiHa0i  = 
Carbon  49-66,  iiydrogen  6-21,  osygen  44-13  =  100,  Taking  two  parta,  we  have  €,^S,„Bi.  If 
now  the  oiygen  combinoa  with  earboii  to  Ibnn  carbonic  aoid,  4  €  03  will  thua  be  remoYed,  leaving 
egHiB,  whiohis  the  oomposilion  of  one  of  the  apeciea  of  thenaphtiia  group,  the  flfth,  onp.  720. 
But  e,Hij,  or  ejaH,5,  itB  mulüple  by  4,  eorrespcnda  also  to  3(6,  H.O+^sHiB  +  iC^nEsj), 
the  flrat  two  membera  light  naphtha  oila,  and  the  last  an  ethylene,  a  composition  muoh  like  that 
of  Pennsylvania  petroIeum.  The  decompositioQ  might  not  be  as  simple  as  here  taken,  as  J  to  1 
p.  c.  of  nitrogen  is  also  preaont,  and  there  would  also  be  some  animal  materiah     But  the  illustra- 

n      Bti    satisfac-tory.    TOat  n    w  te    H  0  w  uldbe  formed  from  the  elementsoftho  organic 

m  t«n        apparently  Indioated  by  h  ha    hia  would  make  an  excess  of  earbon  or  a  deft- 

hydrogea.     JTrom  Oh  m         a  anolysoa  (Ann.  Ch.  Phya,,  in.  x.  V23),  the 

■omposition  of  dry  wo  ca  b      6         hjdrogen  G-24,  oiygen  41-45,  nitrogen  I'IO, 

CO  ding,  if  the  nitrogon       n         un        to  -Öit  Hi7.s07.s;  fromwhioh  the  reanltiog  oils 

m  gh        nearly  the  same  as  ab 

W        here  Ibbs  conflnument  p     n  umb       beds  or  earthy  material,  part  of  the  hydrogoa 

mgh         ost  by  oombining  with  d    soape  as  marah  gas  (öH,),  and  thua  determine 

the  f>rniation  of  the  thieker  oila,  or  cLe  of  the  solid  insoluble  hydrocarbons,  more  orless  oiyge- 
nated,  which  make  raaoy  shales  a  rieh  source  of  oil  on  disüUation. 

With  the  air  not  well  esoludeil,  as  in  the  caae  of  all  thick  beds  of  yegetable  debris,  such  aa 
haye  formed  peat  and  the  varioua  kinds  of  ««1,  the  decompositions  would  be  more  complex  ;  out- 
side  oiygeu  carrying  off;  it  may  be,  part  of  thehydrogen(aa  water),  and  of  the  earbon  (ascarbonio 
acid).  Thua  015  H,,  Oj  (composition  of  wood)  may  change  to  0i5  Hi,.i,0b,  the  average  compo- 
sition ofpeaf;  orto0ijH,s-es.i=Carbon  87-92,  hydrogen  B-6G,  oiygen  28-42=100,  a  raadium 
brown  ooal  (or  ügnite);  or  Gi,  II^.k  e„.ar=Oarbon  85-88,  hydr<^eti  5-82,  oiygeu  8-30=101), 
Wigan  canuel  co^  etc. 

Marsh-gaa  (0  H,)  is  a  common  gas  of  marshy  piaeea  and  of  Arteaian  wells,  and  so  also,  thougk 
less  abvmdanüy,  carbonLo  acid  (Biachof).  The  distillation  of  wood  will  afford  the  solid  hydrocar- 
bons of  the  parafBn  group;  Eeichenbach,  in  his  discovery  of  parafBn,  obtaining  it  from  the  wood 
of  the  Ihgas  sylvaiica.  Dt.  J.  S.  Newberry  atates  (priv.  contcib.)  that  off  the  shores  of  Lake 
Superior,  at  Marquette,  he  observed  bubbles  of  gaa  Coming  from  tbe  bottom  to  the  aurfaoe,  which 
proved  to  bo  carburetted  hydrogen ;  and  also,  now  and  then,  dropa  of  oil  slowly  riaing,  and  flnally 
spreadräg  over  the  aur&ice,  whidi  oil  proved  on  eiamination  to  be  a  fcind  of  petroleutn.  Although 
the  «egetable  ongia  of  the  oil  was  not  certain,  it  seemed  to  be  altogether  probable.  On  the  island 
of  Trinidad  the  oil-produeing  beds  are  olayey  beda  in  the  Tertiary,  coutaming  remaina  of  planta, 
and  "Wall  States  (Q.  J.  G.  Soc,  xvi.  460)  that  there  is  füll  evidence  that  the  lii^uid  and  solid  bitu- 
men  was  produced  at  the  ocdinary  temperature  and  condition  of  dimate  in  the  oocurrence  of 
numerous  specimens  of  the  vegetablo  matter  in  proceaa  of  transfonnatiou,  which  haye,  as  a  eon- 
aequence,  the  organio  stcucture  more  or  lesa  obliterated. 

.  In  the  change  of  animal  matters  to  oil,  there  is  more  nitrogen  present  to  give  comploxity  to  the 
mutufll  reacüons.  But  wheii  the  material  ia  animal  oila,  tbere  are  only  earbon,  hydrogen,  and 
oiygen,  aa  in  the  case  of  Vegetation.  In  such  oila  there  are  nearly  the  proportions  OibH^  09. 
In  the  case  of  such  a  Compound  (oleic  acid),  the  forming  of  oarbcnic  acid  Fcoia  the  oxygen  would 
separate  0  0s,  and  leave  0„  Hj,,  of  the  ethylene  ratio;  iu  that  ofei,  H,,  Oj  (mai^aric  acid) 
tbe  aame  would  leave  -Gis  Ha,,  or  a  combination  of  marsh-gas  oils.  Warren  and  Storor  have 
obtained  (Mem.  Am.  Ac.  Boston,  ix.  W,  Am.  J.  ScL,  IL  xlii.  250)  firom  the  destructive  distillation 
of  a  fiah-oil,  after  ita  saponiflcation  by  lime,  all  the  Compounds  above  enumerated  of  the  Kaphtha 
group,  beaidoa  othera  of  Ihe  ethylene  and  benaole  series. 

Dr.  Newberry  has  obaerved  that  cannel  coal  aometimes  ahowa  by  Its  animal  fossila  that  part 
of  its  oily  producta  may  be  of  animal  ori^  (Am.  J.  ScL,  II.  xsiil  212,  1851),  iastandng  a  case 
in  Ohio  in  which  läie  coal  eontained  fossil  fiahes.  He  also  remarka  ob  the  disagreeable  amell  of 
Home  limestone  oil,  and  attributes  it  to  ita  animal  origm.  DufrSnoy,  in  his  Mineralogy  (iv.  602, 
1859),  givea  prominence  to  the  fact  that  remains  of  fiahes  are  common  in  oil-produciug  ahales, 
and  to  the  view  that  they  are  the  aource  of  the  oil,  mentloning  as  eiamples  the  black  ahalea  ia 
the  Corf  formalion  at  Saarbruok  in  Prussia,  aod  Tgomay  near  Autun  in  Prance ;  tbe  Peruvian 
(Zechstein)  at  Manafeld;  grayish  lia^eatone,  in  the  laas,  at  Doubs;  end  grayish  ahale,  in  tho 
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Middle  Tertiarj,  at  Menat,  30  m.  &om  Clermont,  France ;  all  of  which  abound  in  the  remains  of 
flsliea.  The  shaleä  adjoiniag  the  Älbertite  of  Nova  Scotia  liave  lieoc  meotioneil  as  anotlier  exam- 
ple  of  thia  küid.  The  black  aemibituiainoua  or  coaly  sllalea  of  the  TriaBsie  of  the  Conaeelieut 
vallej  eontdQ  numorous  fosail  fiahea,  aud  theae  are  the  only  fosaQa. 

Lesqueraui  derivea  peteoleim  (Trans.  Am.  PhiL  80c.  Phüad,,  xiii.  313)  mainlj  from  tho  deeom- 
Position  of  fucoida  and  other  marine  planta,  argaing  for  it  on.  the  groucd  of  itB  occurrence  ao 
laTgely  in  tooka  of  marine  origin.  S.  F.  Peckham,  in  a  recent  conimunieation  to  the  author, 
sustaina  the  Idea  that  the  light  naphtha  oils  are  aolely  of  animal  origin. 

It  is  to  be  noted  Üwt  wharevep  marsh  or  water  plants  have  growa  in  past  time  there  miist 
have  been  also  a  profuaion  of  minute  animal  life  to  afford  nitrogen  and  Bulphur  to  the  acoumula- 
ting  dehria ;  and,  conToraely,  Togetable  life  of  mioroacopic,  if  not  also  of  ki^er  Jünda,  is  präsent 
wherever  Ihere  is  ammal  Ufö. 

Tha  Word  naphtha  is  froia  the  Persian  nnftiW,  signifying  to  evade;  and  petroleum  from  ntTfoi. 
rock,  and  oleum,  oil  {the  latter  ixom  the  ftreek  iXatov,  oil\  dating  only  froo  the  middle  ages  (see 
Syn.). 

Alt. — Petroleum  tindergoes  alteration  of  eondition  in  two  ways : 

1.  The  soaporation  of  iis  li^hier  oüs.  'When  espoeed  to  tha  air  the  petroleum  is  free  frora  pres- 
Bure,  eicept  tho  ordinär?  atmospherii^  and  ppen  to  ihe  heat  and  winds  of  the  re^on.  As  a  con- 
sequenoe  the  lighter  naphtha  oila  pass  oft,  IräiTing  only  the  heavier,  and  tho  aubatance  hecomes 
gradaally  yisdd,  or  eTfin  a  solid  consisting  largely  of  aoiid  hydrocarbona ;  aud  the  eo-called 
asphalis,  wMoh  ma,y  thas  reault,  will  be  ordiaarj  bituminous  of  one  kiod  or  another,  or  lai^^ 
parafQn,  aocording  aa  pafafGn  is  present  or  not  in  the  native  oil. 

In  most  oil  regions,  when  the  oil  ocoura  at  the  suriaee  open  to  the  aJr,  more  or  leaa  of  aoUd 
bitumen  is  to  Ije  found.  Hunt  speaka  of  the  lai^e  "  gum-beds  "  of  half-dried  bitumen  in  the  oil 
region  of  Enniskillen ;  and  Winohell  saja  that  in  the  neighboring  but  leaa  produotive  distriet  in 
Michigan,  maBsea  of  inapisaated  oil  are  common,  and  aome  are  as  hard  as  asphalt  At  the  naphtha 
Island  of  Tachelekan  there  are  large  quantjtiea  of  ifefl-gü.  as  it  ia  üere  ealled,  wbioh  ifl  nearly 
pure  paraffin.    The  hot  eUmaie  of  the  Oaspian  is  favorablo  ibr  such  a  result. 

3.  Tfte  Oxydation  of  some  oraUofihe  ingreMerUs  consHtiUiiig  äiepdmtleam,.  In  the  proo.ess  of  o:i^äa- 
tion  there  ia  flrst  a  losa  of  some  of  the  hydrogen  by  its  union  with  oiygen  to  form  water,  wMoh 
esoapea.  Thus  the  oila  of  the  Marsh-gaa  seriea  {#aH,j  +  ,)  may  pass  to  the  leaa  stabla  ethylenea 
(■6„Hs„)i  or,  by  furtlier  loaa  of  hydrogen,  to  apetäes  of  äte  Benaole  seriea  (6„Ha„^(),  or  of  the 
Naphthalin  seriea  (6,  ■H,„_iii).  The  last  two  appear  to  ooour  aparii^ly  m  nature.  SecOTtäiy,  there 
13  tKeygertation ;  that  is  an  ahsorpiäon  of,  aud  nnion  with,  orygon.  These  osygonatad  aubstancea 
have  been  yet  but  little  inTOstigated  (see  Asraü/püM).  They  are  probably  all  solid  at  the  ordi- 
nary  temperature, 

Hard  bitumen  or  aaphalt  may  hence  consiat  elther  (1)  of  unoxygenated,  or  (2)  partly  of  unosy- 
genated  and  partly  osygenated,  the  usual  faot ;  or  (3)  aolely  of  oiygenated  hydrocarbona  (very 
rarely.  if  ever,  true  in  nature).   The  State  of  sohditj  is  not  proof  that  any  part  of  the  bitumen  ia 


SCHEEBEEITE  GROUP. 

Was-like,  or  butter-like,  General  formula  that  of  tlie  Marsh-gas  series, 
or  On  Hän+a.  The  two  speeiea  here  ineluded  are,  aecording  to  the  analysea 
(which  iieed  verification)5^polymerea  of  tho  first  two  epeeies  of  the  Marsh- 
gaa  seriea,  G  H„  and  Oj  H,, 

The  Paraffins  belong  here  if  meinbers  of  the  Marsh-gas  series.  See  p. 
730. 

772.  SOHBEREEITE.  Scheererit  Siromeyer,  Kastn.  Arch.,  x.  113,  1825;  Naphthalino 
resineuae  prismatique  Kötileia,  BihL  Univ.,  assvi.  316,  1827 ;  Macaire-Piinaep,  EM.  Univ.,  iL 
68,  1829,  Ann,  phya.  Gh.,  it.  294. 

Monochnic.  Oystals  moatly  thin  tabular,  rhomboidal  or  six-aided,  oftea 
liattened  parallel  to  *-*,  with  also  the  planes  I,  -1, 1-i ;  edge  ///on  -1/- 1 
=123^°,  edge  -1/-1  on  l-i=135°,  edge  ///  on  l-i=101^'',  Kenngott. 
Also  aeicular.     Also  in  loosely  aggregated  crjstalline  grains  and  folia. 

Soft,  G.=l— 1-2.  Lustre  pearlj  or  resinoue;  feebly  shining.  Color 
whitishj  graj,  yellow,  green,  pale  reddish,     More  or  lesa  tranalueent  to 
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transparent.  Easily  fi-angible.  Tasteless.  Inodorous,  Feel-  not  greasy. 
Solubie  eaaily  in  alcohol,  and  also  in  ether.  Melts  at  44°  C,  and  then 
reseniMes  a  fatty  oil,  aod  like  it  penetrates  paper ;  these  spots,  however,  may 
be  removed  by  heat.  On  cooling,  the  mineral  crystallizes  in  acicular  crys- 
tala.  May  be  distilled  witliout  decomposition ;  boiling  point  near  100"  0. 
(92°,Prinsep). 

Oomp.,  etc.— According  to  an  imperfectanaljsiBbjPTinaepjPogg.,  iv.  294),  couaiats  of  Carbon 
73,  hydrogen  24=97,  which  correspouda  nearlj  to  the  ratio  for  6,  H=l  :  4,  or  the  composition 
of  niarsh-ga3= Carbon  75,  hfdrogen  25=100;  wheace,  if  the  resultB  may  be  trusted,  it  is  a 
polymero  of  marah-gaa. 

Solubie  in  aulphurio  or  nitrie  acid,  ant!  not  io  alkalies.  Takea  fire  ©asilj  and  buraa  witlioiit 
xesidue,  giving  out  maah  smoke  and  a  feebie  aromatie  odor. 

Found  by  üapL  Soheerer,  in  the  year  1822,  in  the  eoal  of  a  bed  of  brown  coal  iu  the  Tertiary, 
at  Uznach,  near^t,  Gallen,  in  Switeeriand.  The  hed  of  ooal  is  two  to  three  feet  thick,  sud  the 
pine  atema  in  it  are  almost  unohanged,  Among  the  apacies  of  piiie  there  is  the  P,  sylvestris ;  and 
the  birches  and  firs  are  Üiose  of  modern  speeios.  The  age  is  the  same  with  that  of  the  peat 
beds  of  Eedwitz.  Besidea  acheererite  it  affotda  also  fiehtelite  and  könlite.  On  cryst,  Kenng., 
Ber.  Ak.  Wien,  xlv.  272,  anl  Min.  der  Schweiz,  418,  Leipzig,  1866. 

773.  CHRISMATITE.  Chtismatin  (fr.  Wattin)  Gsrmar,  ZS.  G.,  i,  40,  1849.  Ozokorit  (fr.  ib.) 
Breslau,  Karate  u.  Dech.  Areh.,  xxiü.  749,  1850.  Hatchattin  (fr.  ib.)  Wagner,  Jahrb.  lfm. 
1864,  687 ;  H.  Fleck,  Steinkohlen  DeutachL,  L  37,  4to,  München,  1865. 

Butter-like,  or  of  eemifluid  eonsistence.  Soft  at  55°  to  60°  C.  G.  below 
1.  Lußtre  greasy  to  silky.  Color  greenisb  to  wax-yellow.  Slightly  tvans- 
lucent.  Taeteless.  Melta  at  a  very  low  temperature  to  an  oil,  whieh  is 
dark  red  by  transmitted  light,  and  apple-green  by  refleeted. 

Comp. — H.  IFIeck  obtnmed  (1.  c),  34  p.  c.  of  ash  being  removed ; 

Carbon  78-512  Hydrogen  19-191  Oxygon  2-297=100. 

ihe  osygen  as  waler,  aa  done  by  Fleck,  it  learea  C  80-61,  H  18-49=100,  correspond- 
.  .=Oarbon  80,  H  20;  malring  it  thus  a  polymere  of  Ca  Ha,  or  the  aecond  msmber  of 
tiie  Marsh-gas  series.  Heck  adopta  the  formula  G„  Hts.  If  the  oiygen  is  an  esaential  oonatl- 
tuent,  aither  riew  of  the  eonatitution  is  wholly  at  fanlt.     Bnms  witii  a  ilame,  without  sroell. 

Obs. — OcGurs  in  caviüea  of  <^üilo  and  quartz  crystals  in  au  ar^aceoua  aaudstojie  of  the  Car- 
honiferoua  forniatiou  at  Wetün,  Saxony. 
Naraed  firom  xP'''P^r  ointm&it. 


PITTOLIÜM  GROUP. 

Sts.  of  Pitiaspealt.  ntTTH'/ipdy.Tai  Dioscor.,  i.  100.  Piaaaaphaltua  Plin.,  xiiy.  25,  mv,  Bl. 
Jlaltha  Flin.,  ii.  108.  Bei^heer  Germ.  Bitume  ylaqueux,  Bitame  glutineux,  Foix  minerale, 
Mineral  gradaae,  Fr.    Petroleum  pL    Mineral  Tar. 

The  specieß  of  tiiis  group  are  liquide  like  tlie  naphtha  oils,  but  are  of 
higher  epeeifie  gravity  and  atomie  weight.  They  enter  into  the  Constitu- 
tion of  all  fre&-nowiii^  petrolenm,  but  are  especially  characteristic  of  the 
denser  kinds,  and  viecid  bituniens,  and  exist  largely  also  in  many  aspbalts. 
They  belong  to  tbe  Ethylene  series,  and  tberefore  have  the  general  forrnula 
e„H,„=(abke  for  all)  Carbon  85-71,  hydrogen  14-29.     G.=0-T5-0-84. 

The  speeies  ascertained  to  be  natire  by  C.  M.  "Warren  (Mem,  Am,  Ac. 
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Boston,  ix.,  Am,  J.  Sei.,  II,  xl.),  and  oecnrring  in  ihe  Pennsylvania  petro- 
leum,  Kangoon  tar,  etc.,  and  the  boillng  temperatm-es,  as  aacertained  by 
Warren,  are  the  foUowing : 


'lli.  Dboaiylskb  (Eutylene) 
776.  BHDBCATYtBNB  (Margarylene) 
776.  DoDBCATYLEJHB  (Laurylene) 
'nl.  DBOATEiiYLEsa  (Oocixtjlene) 


The  averago  increase  in  tlie  boiling  point  for  the  snecessive  membei^s  in 
the  Beries  (or  the  addition  of  O  H,),  as  follows  froin  WaiTen's  resnlfs,  is  20° 
6',  or  only  i/wo-thirds  of  the  average  in  the  llTaphtha  group.  Other  higher 
'  s  of  the  above  series  hare  not  yet  been  clearly  defined. 


These  conipovmda  are  raade  members  of  tlis  Marah-gas  or  ITaphtha  series  ty  Peloaze  and  Catoura, 
who  write  tlie  formulas  as  follows,  and  givo  tlie  aimexBd  spedfic  grafiüea,  vapor  deuaities,  and 
boiling  Points: 


e„H3i  0-T9ä  6'569  21Ö  — 213 

They  also  add  tlia  compoucda  6nHso,  öuHss.  Warren,  by  his  siiperior  aethods,  proveä 
that  the  speciea  obtaioed  by  Öiem  were  cot  pure  (L  e,). 

Eaeh  of  the  four  ethylene  Compounds  above  mentionod  have  been  obtained  from  Eangoon  tar, 
besides  aome  speeiea  of  the  Naphtha  group  (at  least  Gt  Hia  amd  Ge  His),  traees  of  aoma  of  tha 
Benzole  eeries,  and  also  napbthalio. 

The  nsrne  jwYtoiittra  ia  from  niim,  jiifcA,  and  olemn,  oil,  aoali^ioua  to  petrokma;  a,nd  piitasphal- 
lum,  from  tho  Greek  for  pilah  and  aspMii. 

The  wotd  mailha  ia  from  the  Greefc  paXSi,  soft  woic;  it  was  also  uaed  aometdmes  for  a  miiture 
of  was  and  pitob,  employed  for  making  the  surtkee  of  writing-tablets,  and  for  some  kinda  of 
cements.  But  Pliny  (iL  108)  describes  under  this  name  an.  inflaniniable  mud  flowiag  öom  a  pool 
at  Samoaata  in  ITorlh  Syria  oa  the  Euphrates,  which  he  aays  (ii.  109)  was  aimilar  in  natura  t« 
naphtha ;  and  thia  uae  of  the  word  haa  led  to  ita  laier  apphoation  lo  viacid  bitumena, 

Petroteian  in  catiiiks  in  crystals.  Davy,  in  hia  eiaminafjons  of  the  äuida  m  cryatala  (Phil,  TranH., 
1823,  867,  aod  postsoriptX  found  onij  water,  escept  in  the  case  of  quarta  from  Dauphiny.  The 
üqoid  in  this  case  was  about  as  Tisi^d  as  linsoed  ofl ;  brownish  in  eolor ;  beaame  aolid  and  opaqua 
at  13°  0.  (B8°  F.);  had  a  smeÜ  reaembling  naphtha ;  aeted  like  aflied  oil  when  heated,  the  tem- 
perature  of  ebuüitiou  being  high;  and  burned  with  flame,  produoing  a  white  smoke.  The  eavily 
was  i  io.  acrosB,  but  only  a  siith  of  it  was  occnpied  by  the  fluid.  Davy  made  hia  invealägatioiis 
of  the  fluids  in  erystala  by  having  the  crystals  bored  through  to  the  cavity  by  a  lapidary,  and  was 
the  first  to  uae  thia  method. 

PüraoiBNE.  Boussingault  obtained  from  the  »iaoid  bitumen  and  aaphalt  of  Bechalhronn  an  oil 
whicii  he  caiied  J'elrolme,  and  announoed  it  aa  the  liqtiid  ingrediont  of  all  aaphalt,  the  solid  one 
being  named  by  him  Asphaäene  (aee  Asphaltum).  It  was  aeparated  by  heating  in  an  oil  bath  to 
a  temperalure  of  300°  C.  None  of  it  paaaed  oyer  at  a  temperature  below  100°  0.  He  obtained 
for  ita  Gomposition  (Anii.  Ch.  Phys-,  liL  141,  liiiii.  442); 

Carbon  87-38  8e'78  87-45  86*98  (J)  88-4. 

Hyär<^n       11-90  12-2(1  J2-B0  12-70  12-B. 

He  writee  for  it  tbe  formula  -6,)  H,o,  raaking  it  of  the  camphene  series,  ■©„  H^n-i.    It  boiled  at 
280°  0,    The  Tapor  density  is  atated  at  9  41 5,  or  "double  that  of  oil  of  turpentine." 

There  can  be  no  doubt  that  the  petrolene  waa  a  miiture  of  oils.  Warren  atatea  (priv.  oonliib,) 
that  from  Boussingault'a  data,  aa  given  in  his  article,  fhe  l-apor  density  shonld  have  been  8-49 
mstead  of  9-415;  and  alao  that  his  own  researches  on  varions  bydroearboa  oils,  ineluding  the 
produots  from  täie  destructive  distillation  of  albertite,  lead  him  to  beheve  that  petjolene  probably 
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conaistBinainlyof  oilBof  theJffiyJ^Bseriea;  that  euH,!  wouldliave  for  ita  boilingpoint  295°  0., 
and  vapor  density  1'74B;  but  that  tho  liqiüd  ia  made  up  of  oüb  of  both  leea  and  greator  density. 

The  Beohelbronn  tar  and  that  similar  from  Lobsann  (both.  in  the  Dopt,  of  Baa-Rllin,  Franoe)  aro 
callod  also  Mmarai  Graäese  aad  Graisse  de  SIrasliowrg. 

Tölokel  Ima  Bubjeoted  a  yiacäd  bitumen  from  Travers,  near  Neufebatel,  to  diatillation  in  iron 
eylinders  (Ann.  Ch.  Pharm.,  Ixkxvü.  143,  1862),  and  obtained  the  foHowing  as  b 


d-nu  at  15°  0. 


The  analyaea  afCord  for  aE  of  the  compouaäa  tbe  ratio  für  -6,  H,  0  ;  1 0,  and  Tülckel  regards  theni 
aa  polymeroa  of  Gi^  Hm,  and  hence  of  the  camphene  series  aad  similar  to  pelrolene.  Bui  (aa 
Wairen  obsetvea)  witt  such  a  mode  of  diatillation  a/rüficioi  producta  were  llkely  to  havo  been 
übtainod,  and  amoiw  them  benaole  or  naphthalia ;  and  Üio  preaenee  of  either  of  these  oompounda 
would  accouiit  for  the  divergenee  from  the  ethylene  aorioa. 

The  compoaition  ia  eompared  by  Tölekel  to  that  of  oü  of  amber  (an  admitted  product  of  diatilla- 
tion, and  not  native  to  ainber).  Doppii^  obtained  for  the  oil  of  amber  paaaing'  over  at  200°  C, 
0  87-48,  87-32,  H  12'06,  ll'9S=99-54,  99'30.  The  ratio  for  fl,  H,  is  6  :  8,  which  ia  also  that  for 
amber  itself;  and  tue  formula  is  0io  Hi„,  or  that  arrived  at  by  Büuaaiflgauit  for  his  petrolene. 

Solid  PantotEtra.  The  saphalt  of  Pekleaicza  (Muraküa),  Äustria,  affords  a  solid  portion,  aolu- 
bl©  in  ether  and  hairdly  at  all  ao  in  alcohol  (in  tbia  respeot  like  the  aspbaJtene  of  Bouaair^ault), 
whioh,  accordii^to  Nendtyieb  (Haid.  Ber.,  iü,  211,  Jahrb.  G.  Eeicha.,  vü.  743),  has  tbe  aoms. 
com/posüifra  loiih  petrolene, 

The  observationB  thua  far  made  seem  to  point  to  a  Oamphene  aeriea  of  Hydrocarbona  aa  char- 
aeterlatic  of  many  viaoid  bitumena,  and  of  eome,  if  not  many,  anphalts.  Eut  tho  invoatigaüona 
haye  not  been  suESoiently  ezact  to  euatatn  satlsfactorily  the  conotuaiou. 


PARAFFIN  GROUP. 


Was-like  in  consistence;  white  and  translucent.  Sparingly  aoluble  in 
alcohol,  rather  eaaily  in  ether,  and  crystallizing  more  or  less  perfectly  from 
the  Bolutioiis.     G.  about  0'85~0'98.     Meltmg  point  for  the  following 


General  formula  ^^  Hj^,  or  that  of  the  ethylene  series,  according  to 
many  authors,= Carbon  85'71,  hydrogen  24'29=100;  0„  H,„i+j,  according 
to  others.  The  peeiiliar  inertnees  of  the  paraffins  with  regard  to  chemieal 
combination  is  lu'ged  by  Watts  and  Frantland  as  favoring  the  latter  formula. 
"Whichever  the  series,  they  are  regarded  as  speciea  of  nigh  atomic  weight, 
n  not  being  less  than  28,  The  different  species,  vaiying  in  the  value  ofn, 
Vary  also  in  boiling  point,  and  other  charaeters.  Thoae  here  recognized 
have  not  been  atndied  with  that  eare  which  is  demandod  for  füll  confidence 
in  theii"  stated  eompoeition,  or  in  their  purity  aa  simple  apecies. 

Paraffins  occur  in  the  Pennsylvania  petroleimn,  a  freezing  mixtnre  redn- 
cing  the  temperatm-e  being  sufficient  to  separate  it  in  crystals.  Also  in 
the  naphtha  of  the  Oaspian,  in  Eangoon  tar,  and  many  other  liquid  bitu- 
mena. It  is  a  result  of  the  deatrnctive  distillation  of  peat,  bituminons  coal, 
lisnite,  coaly  or  bituminoua  shales,  moat  viseid  bitumens,  wood-tar  (from 
wiiich  it  was  firat  obtained  by  Eeiehenbach),  and  many  other  substances. 
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The  name  ia  from  the  Latin  pa/rv/m,  UtÜe,  and  affinis,  allading  to  the 
feeble  aiSnity  for  other  substaneos,  or,  in  other  worda,  ita  chemieal  indif- 
ference. 

77a.  URPETHITE.    Part  of  Ozooerite  (ft.  ürpeth  ColUerj)  J.F.W.  Johnsbm,  PhiL  Mag.,  III. 
xii.  389,  18SS.    TJrpetMte  Hami. 

Oonsistence  of  soft  tallow.  G.— 0-885,  Johnston.  Color  yellowish- 
brown  to  brown.  Adheres  to  the  fingere,  and  stains  paper.  Melting 
point  39°  C     BoluMe  veadily  in  cold  ether. 

Comp. — Analyaia:  JoliB9ton.(l.  c.): 

Caj'üoü  85-83  HydrogQQ  14-17  =  100. 


Ethercal  Bolution  brown  by  tTMismitted  light,  but  with  a  greenish  opalaaeence  byreflected; 
deposita  tliB  wfa  in  brown  ftoeka.    Melts  at  39°  0.  to  a  yellow-brown  liquid. 

Oba. — Constitutes  about  fouT-fiftks  of  the  Urpeth  Colliery  ozocerite,  and  is  eoparatsd  Ihim  the 
iatter  tlirough  its  solubility  in  öold  ether.  The  otuds  was,  aa  found,  was  soft  eaougJi  to  ba 
bnaadeä  in  tlie  flngers ;  had  a  greasj  feel,  aod  gave  a  greaay  stain  to  paper ;  was  BubtrerLsporent ; 
of  a  brownisli-yenow  color  by  transmitted  ligtt,  but  yellowish-green  and  opaloaeent  by  reöected; 
and  had  an  odor  slighUy  fel^,  whieh  was  stronger  when  melted.  It  oocurred  in  cavities  near  a 
fanlt  in  the  eoal  measures,  and  part  in  tlie  solid  sandstone. 

Laurent  obtained  a  Tariety  of  paraffin  by  the  dry  dislillaöon  of  tho  bituminous  shsle  of  Antun, 
whioli  müted  at  33°  0.,  was  very  soluble  in  etbex  and  inaoluMe  in  alcohol,  aud  whieh  coiiBiatod  of 
Oarbon  85-f4S,  hydrogen  14-300 =99-945.  It  may  be  identical  with  tho  above.  It  ia  quite 
probable  that  tJie  urpethite  obtained  by  Johnston  waa  not  free  from  mixture  with  the  seoond 
paraffin  aeparated  by  him  frow  the  Ürpetb  mineral  by  meaas  of  boiling  ether,  whieh  is  here 
referred  to  ozocerite  (p.  732) ;  and  auch  a  miiture  raight  aecount  for  the  divergcnco  of  the  melting 
point  from  Üiat  of  laarent's  paraffin.  TaSing  33°  C.  as  the  true  meltjng  point,  the  several  paraflliis 
here  deaoribod,  urpethite,  hatchettite,  ozocerite,  Johnstou's  äiird  &om  the  Urpeth  wai,  and  aietri- 
sildte,  have  nearly  a  common  difference  in  melting  points  of  13° — 17°,  the  tamperaturea  being 
respectively  33°,  46°,  60°,  73°  90°.  The  moan  difference  is  alrout  14° ;  Üiia  would  m^e  tlia 
melting  points  33°,  4J°,  61°,  75°,  S9°, 

779.  HATCHETTITE.  Hatohetine  (fr.  Merthyr-Tydvll)  Om-yUars,  Ann.  PhiL,  i.  13G,  1822. 
Mineral  Adipocdre,  Mountain  TaUow  (fr.  Loch.  Fyne),  J^cmde,  Ed.  Phil.  J^  li.  1824.  Hatohetiiie 
(fr.  aiamoi^anshire)  J.F.W.  Johnäon,  PhQ.  Mag.,  m.  liL  333. 

In  thin  plates,  or  massive,     ßeported  aa  sometimes  oecumng  aa  large 


H.  like  that  of  soft  wax.  G.=0-916,  Johnston ;  0-983,  fi-.  Loch  Fyne, 
after  melting  and  exclndine  air  bubbles,  Brande ;  0-608,  aame  before  melt- 
ing, id.  Lnstre  slightly  ghstening  and  pearly.  Color  yellowieli- white,  wax- 
yellow,  greenish-yeUow ;  blackene  on  expoanre.  Subtransparent  to  trans- 
lucent ;  bufc  opaqne  on  exposure.  Feel  greasy,  "Without  odor.  Melting 
point  46°  C,  fr.  Merthyr-Tydvil,  Johnston ;  47°  0-,  fr.  Loch  Fyne,  Brande, 
rolarizes  light  in  patehes,  Brewster. 


1,  from  JohnatOQ'a  Bnalysis,= Oarbon  86'55,  bydrogea 


Hydrogen  14-G2=100-S8. 


Very  sparingly  aoluble  in  boiling  aleohol,  and  preiäpitatcd  from  the  Solution  on  cooling.  Also 
Boluble  sparingly  in  cold  otlier,  and  more  Jargeiy  in  boiling ;  and  from  the  latter  deposited  in  a 
masa  of  mirnite  fibres  or  prLgms.    Aftet  tepeated  boiling  with  ether  thero  remaina  only  a  minute 
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portion  vmJlissolved,  miieä  with  partieloa  of  etarcoal  derired  from  th.6  blflokened  aurfaoa  of  ttie 
Bpecimen.  Cliarred  and  decomposed  by  concentrated  and  boiling  aulphuric  acid.  No  apparent 
cliange  im  tioiling  üitrle  aciit  Cotijbeara  (L  o.,  1822)  stflted  that  the  Merthyr-Tydvil  hatchettil« 
"melts  in  warm  water  under  170°  F.,  whereas  truebitumen  does  uot  in  boiliug  water; "  and  thls 
loose  remark  is  the  ooly  ground  for  the  Bbitement  that  IS'S'  0.  ifl  themelting  point  of  one  yBrietj 
of  tiie  minerai 

Obs. — From  üe  crevices  of  iron-atone  saptaria,  and  eilen  in  geodea  cootaiuiüg  also  quaiia 
crystals,  in  the  eoal-measureB  near  Merthyr-lydTil  in  Glamoi^ashirB  (and,  Johastou  adds,  in 
Bome  of  the  midland  counties  of  England) ;  also  in  a  bog  on  tha  bordars  of  Loch  Jyne  in 
Argyleshire,  Scotland.  The  latter  has  not  jet  been  annJyzed,  Also  reported  from  Boäsita  in 
Moravia  (J^rb.  Q,  Eeichs.,  1SB4,  898),  in  Üis  Segen  Gottes  mine,  with  spharosidarite,  as  a  tliin 
eoating  on  calcite,  having  H.=l,  G.=0'892,  Patera. 

Thia  apeciea  (or  at  least  the  bog  variety  ftom  Loch  Fyne)  is  probably  identical  with  the  kind 
of  paraffin  that  fuaea  at  ^5° — i1°  G. ;  and  whieh  haa  boen  obtained  by  äie  destruotive  distillation 
of  Eoghead  coal  and  peal,  and  fi'om  other  Bouroes.  Anderson  obtained  in  hia  aiialyses  of  this 
paraffin: 

0 
1.  Fr(Bn  Boghead  eoal,  cri/ef,  86-1 

'  2,      '■  "  "     ffrarmlar       fiS-O — 85-3 

3.  From  peat  (S)  85-09 

The  Boghead  eoal  (from  Boghead  and  Torbane  Hill,  k  _ 

on  destruotive  distillation  a  very  largo  amount  of  different  oils  and  paraSn,  70  p.  c 
maas  beiug  volatile.    See  Bathvillite  beyond  (p.  742). 

Bamed  afto  C.  HatdietL 

780,  OZOOERim.  Part  of  Native  Paraffin.  Ouokerit  (broi^ht  by  v.  Meyer  fr.  Slatiilt, 
Moldaria)  Oloclier,  Schw.  J.,  Mx.  215,  1833;  Magnu),  Ann.  Oh.  Pliys.,  Iv.  317,  1834.  Giro 
foBEÜe  Fr.    Erdwachs  Germ, 

liike  wax  or  spermaceti  in  appearance  and  consiateney. 
Gr.=^0-85— 0"90.     ColorlesB  to  white  when  pare;  often  leelc-green,  jel- 
lowieh,  brownish-yellow,  brown  ;  and  when  brown  eometimes  greenisli  by 

ismitted  light.     Often  liaving  a  greeniah  opal^eence,      "iTanslucent. 

■•"■j  to  the  touch,     Fusmg  pomt  56°  to  63°  O. 

Coropq  etc — The  original  (ffioccrita,  from  Slanik  in  Moldavia,  as  deacribed  by  Glo^Aer  (1.  c., 
and  Arsb.,  18B4,  208),  was  whoEy  soluble  in  ethcr,  and  gaye  a  yoUow  Solution ;  also  soluble  in  oü 
of  turpenüne  and  caphtha;  and  a  little  soluble  in  lioiling  aloohoL  G.of  themaes  0'95S,  Glocker; 
0'SÖ3,  Schröttar.     Melting  point  62°  0.,  Sohrotter. 

The  minerai  was  of  Urpeth  Oollieiy,  after  the  Separation  of  what  was  soluble  ia  cold  ether  (see 
UEPErHiTB,  p.  731),  afforded  JoJmston  (Lc.)  anolli er  portion  throughitesolubility  in  boiliug  ether; 
and  this  is  apparently  identical  with  true  ozocarita.  Whilo  sohible  in  boiling  ether  it  is  sparingly 
so  in  boiling  alcohol.  Ab  obtained  from  the  ether  Solution  it  was  yellow,  and  had  (he  consislence 
of  soft  was. 

A  tiud  ftom  Boryslaw  In  Galicia,  examined  by  Hofstädter  (Ann,  Oh.  Pharm.,  xd.  326,  18S4), 
resembled  the  precediag  in  ita  appearance,  but  was  daclcer  colored,  being  blackish-brown ;  in  thiu 
pieces  reddiah-bcown  to  leek-graen  by  transmitted  ligM;  ö.=0-944;  melting  point  60°.  !^ 
fractional  crystalliaation  it  waa  aeparated  into  parts  varying  in  fiisibility  from  60°  to  65°  5'  0. 
That  from  Truscawite,  Galiläa,  esamined  by  Walter  (J.  pr.  Ch.,  ixü.  181)  appeara  to  ba  aimilar. 

Analysea;  1,  Schrötter  (Banmg,  ZS.,  iv.  2,  183S,  Bibl  Univ.  de  Genäve,  ÜL  184,  1836);  2, 
Johnston  (1.  c) ;  3,  Walter  fl.  o.) ;  4,  5,  Hofatädter  (1.  o.) : 

C  H  Melting  T.    Boiling  T.  G. 

63°  0.        210°     0'9ä3     Sflirötter. 
T  Johnston. 

OF.  300  Walter. 

0-944    Hofsfädter. 
Hofstädter. 


.  Slanik 

84-43 

13-69=96-12 

,  Turpeth  C. 

88-80 

14'06=100-8Ö 

.  TruscawitE,  crude 

84-62 

14-29=98-91 

.  Boryslaw,   A. 

e4-S4 

)  481=99-81 

5.        "            B. 

85-78 

14'29=ll}0-l)7 
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Tha  abore  tesiolta  agree  closelj,  and  proliablj  the  ozocerite  in  tlie  apecimens  exaniined  was  but 
little  impuro  from  miztiite  with  otlier  paraffina. 

Hermann  has  deaoribed  a  wax-like  misture  Irom  seams  in  b  rook  in  the  vidoity  of  Lake  Biukal 
wbieh  he  ealla  Baikerile  (J.  pr.  Ob.,  Ixsiii.  230).  About  60'ia  p.  o.  of  it  waa  soluMe  in  bolÜDg 
aleolio!,  100  parts  diasolving  1 ;  and  this  porüon  appeara  to  be  OEOcerite.  It  waa  taatelesa  and 
inodorous ;  melting  puint  59'  C;  G.— O'Sii.  The  lest  (29-83  p.  o.)  of  tha  baifceriie  coaaisted 
as  follows:  702  wai-Uke  Eubatanee  iasoluble  in  alcohol]  82*41  yiedd  reaiu  ;  0-39  eacthy  impuri- 

The  aame  Compound  haa  been  ohtained  from  n 
etc.,  by  destructive  distillation.  ThB  following  ai 
1856,  J,  pr.  Cih.,  inii.  379) ;  2,  Hofstadtot  (L  o.) : 

C  H  Maltmg  Point. 

5-29=100-44 

4-36=100'52        er  Hoffetädter. 

Ozoperita  oconrs  at  each  of  the  localitiee  mentioned,  in  bads  of  eoal,  or  aat .  . 
depoalta ;  thaC  of  Slanik,  M:oldavia,  beneath  a  bed  of  bituminoue  day  shale ;  in  masaes  of  sonia' 
limes  SO  to  10(1  Iba.,  at  the  fooE  of  the  Carpatliiaiia,  not  far  from  heds  of  coal  and  aalt;  tbat  of 
Boryalaw  in  B  bituminoiiä  clay  aasodatod  with  oaloiferoua  bads  in  the  formation  of  the  Carpathians, 
in  maaaea.  Eeported  also  from  near  Gianiiiig  in  Auatria  ;  in  Tranaylvaiiia,  uear  Moldavia,  in  the 
Oarpsithian  sandstone ;  at  Uphall  in  Linlitligowshira. 
Itained  from  S^a,  Ismell,  and  «iipö*,  viax,  in  allusion  to  tho  oder. 

731.  ZIBTRISIKITE.  Oite  fossUe  do  Molda^ie  Magnw,  Ann.  Ch.  Phya.,  Iv.  2W,  1883. 
Ozockerite  (fr.  Zietriaika)  MolaguU,  0.  E.,  Ir.  410,  1B37,  Ann.  Ch.  Phys.,  liiii.  390,  Pogg.,  diu 
llJ.     Zietriaikite  Domo. 

Like  ozocerite  in  nearly  all  pliyaical  charactere. 

HardnesB  like  that  of  beeewax,  or  harder.  Gr.=0-9;  0-946,  Malaguti. 
Color  brown.  Melting  point  90°  0, ;  82°— 84°  in  the  erado  or  impure 
raineral.     Insoluble  in  etiler. 

Oomp.,  Var.,  etc. — The  ahnest  completa  insolubility  of  tlüs  foaaü  was  in  ether  distinguiahea 
it  deciaively  from  ozocerite. 

1.  Magnus,  who  made  the  flrst  examination  of  the  fossil  wasbrought  byv.  Meyer  from  Slanik. 
Moldavia,  appeara  to  havo  bad  a  diffarent  sahstance  ax  hand  from  that  esamhied  by  Gloeker  (by 
whom  omcerile  waa  named]  and  by  Sohrötter,  aa  he  states  tbat  only  a  vary  litüe  of  it  waa  disaolved 
by  alcohol  or  ether,  and  the  reat,  aftec  the  action  of  theaa  aolventa,  waa  eroded  with  holes,  show- 
ing  the  preaence  of  inaoluhle  and  aoluble  oonatituontB.  The  inaoluble  waa  aoluble  in  oil  of  tur- 
pentine,  and  of  this  part  the  melüng  point  was  82",  aad,  the  oomposition  aa  giyeu  below. 

2.  2he  was  from  Zietrisika,  Moldavia,  esamined  by  Malaguti,  is  regarded  by  bim  aa  identioal 
with  that  of  Magnua.  It  waa  foiiated,  couchoidal  in  fraetnre,  pearly  in  luatre,  deep  red-browa  in 
color  with  a  greeniah  cefleotion,  bat  in  very  thin  pieoas  brown,  and  a  littla  harder  than  beeawas. 
It  was  very  sl^iihtlr  soluble  in  alcohol  or  boiling  ether,  and  verv  Boluble  in  oil  of  turpentine  and 
naphtha,  with  no  actioa  from  alkalles  or  cold  sulphnric  add.  It  melta  at  Si"  0.,  and  boila  at 
ahove  ü6o°,  On  subjeoting  it  to  boilir^  alcohol,  a  amal)  portion  waa  diasol-red,  whoao  melting 
point  was  76° ;  by  a  aecond  treatment  another  portion  waa  obtained,  having  for  the  moltiug  poiiit 
78":  and  at  thB  fonrth,  the  portion  disaolved  was  found  to  have  the  aama  melting  point  as  that 
of  the  uBdiaaolred  maaa,  whiob  was  90°,  This  thräi,  whioh  ha  ealls  Tirown  ozocerite.  appeara  to 
'  le  tbe  point  of  fusion  of  the  trae  zietri^kite,  and  thia  alone  was  analyzed ;  aa  the  reat,  Ina  yeRaia 

''3,  be  aa;^  "est  un  melange,  j'rä  juge  inmile  d'en  faire  Tanalyse." 

---     1,  Magnua  (hc);  2,  S,  Malaguti  (L  c): 

0  H  Melting  T.      Boiling  T. 

-ia  84-61         15'80— 99-91  82°  C.  Magnus 

'5  90  Abovo  300°  C  llalaguh. 

5  90  "  MiJaguti 

large  massea,  and  under  aimilar  pircumatances 
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remaining  sixth  a  third  porüoa,  almost  inaolubleia  eüier,  having  G.=0'955;  oolor  dark  brown ; 
conaistence  liko  that  of  ivax ;  meltiiig  poiut  73°  0.,  and  boiling  point  above  260°  C.  It  may  be 
identioal  with  the  above,  but  its  melting  point  would  imply  timt  it  was  distinct.  Ho  obtained 
for  its  oomposition  C  83-81,  H  13-6B=9T4B, 

1S1B.  HBFP-Qn.  (Napbtdachil,  ifepliatil,  Jabrb.  Min.  X846,  8*.  UapitiiBdil  &iing..  Ueb.  1844- 
'49,  354.  Heftdegil  fimra-,  J.  pr.  Ch.,  Iiiiü.  220.  H"eft-sil  Fritiselu!,  ib.,  321).  A  Teiy  abuiidaut 
material  in  t^e  naphäia  region  on  TEcheleken  I.,  in  tbe  Caapiau.  It  is  s.  mixture  of  paraffius  and 
a  reain,  bul  appeara  to  bo  moat  neatly  related  to  aletriaikite.  Ö.=0956;  color  ehocolate-brown; 
melting  point  7S°  0.  Herroann  fouad  86  p.  e.  of  a  was-like  subatance  maolutle  in  aloohol,  end 
18  p.  0.  of  anotlier  aoluble  in  alcohol,  beaidea  18-33  p.  o.  of  a  resin.  In  ether  a  lacge  part  was 
inaoluble;  and  thia  portion  may  bo  Idenücal  with  tha  zietrisikite,  oc  the  insolable  paraffin  fram 
the  Urpeth  wai  (p.  T31). 

1810.  PIROPISSIIH  Kemg.,  tTeb.  18ß0-'51,  148.  Kenngott  liaa  thaa  named  an  earthy,  friable, 
coalj  aubstanoe,  of  grayish-brown  color,  and  witbout  luatce,  andliavlng  G.  =  0-493— 0-522,  wJiioli 
forma  a  laycr  6  to  9  in.  thick  in  brown  eoal  at  Weissenfeia,  near  Halle.  It  is  a  miiture  of  speoies 
inatead  of  a  mineral,  and  haa  not  jet  been  properly  inveatigated.  Ä  small  part  ia  aoluble  in 
alcohol,  especially  in  boiling,  and  tbis,  predpitated  by  adding  w&ter,  ia  a  wax-like  aubatance, 
paraffln.like  in  sapect.  Snt  whetlier  ttne  paraCBn,  or  whether  an  oxygeuated  wax,  related  to 
oeoeerite  (a  apeciea  decivod  ftom  a  aimilat  earthy  brown  ooal  from  Goratorwitz,  near  'Woieaeiifels), 
Eas  not  been  aacertained.  It  melta  eaaily  to  a  pitcb-like  maaa,  and  beuce  Che  name,  from  ^,  fiire, 
and  TTiinra,  püoh.  It  afibrds  62  p.  o.  of  paraffln  on  dr  j  diatiUation.  On  the  compoaition  of  the  related 
Gersterwitz  earthy  coal,  aee  pp.  isT,  IBS;  also,  G.  Kmsien,  Zä  ö.,  Ü,  71.  And  for  other  papers 
on  a  similar  malerial  from  Helbra,  between  Uansfeld  and  Eialeben,  see  Voigt,  Brennbarer  FoBsil 
fr.  Helbra,  Vera.  Geacb.  SteinkoMe,  etc,  188,  1802,  J.  d.  M.,  xv.  7T,  ]804j  G.  Heine,  id,  Jahrb. 
Min.  1845,  149.  Sucb  coals  are  aometimes  caEed  Pa/raßn  coal,  snd  in  German  Wachsltohie. 
Keongott  refera  here  alao  an  earthy  brown  substanoe  from  Mettenheini,  whioh  melta  aiicilarly  to 
".n  asphalt-lilce  subslance  |  no  other  oTidenee  of  idenKty  ia  atated.    It  oci        "  " 


732.  ZHiATERTTEi.  Subterraneau  Fungus  (fr,  Derbyahire'j  Lisier,  PhiL  Trana,,  1613.  Elaatic 
Bitumen.  Mineral  Caontchouc.  Bitume  elaatique  Delamilk.,  J.  de  Phys.,  xxsi.  31,  178T. 
Elaatic  Bitumen  BcUiäieU,  linn.  Trans.,  iv.  146,  17S7.  Elaatiehea  Erdpeeh  Klo/pr.,  Beitr.,  üi  101, 
1602.    Blaatischea  Erdharz  Germ.    Elaterit,  Fofleiles  Erdharz,  Boumn.,  Hendb.,  i.  8T,  1813, 

Massiye,  am  Orphons. 

G-.=0'905— 1-333,  fr.  Derbyaliare.  Soft,  elastie,  eometimes  adhering  to 
the  fiügers  (a) ;  also  moderately  soft  and  elastie ;  nraeli  Hke  india-rubber  (5) ; 
and  occasionally  hard  and  brittle  (e),  imbedded  in  the  softer  kinds.  Coior 
brown,  nsnally  dark  brown.  Subtranslucent ;  sometimes  dark  orange-red 
by  transmitted  light. 

Oomp.,  Btc. — Johnston  analyzed  the  tbcee  kinda,  o,  l, 
of  ether  only  on  the  6,  from  which  it  separated  bnt  IB  p. 
glven  are  thoae  of  the  undisaolved  materiaL    Analyses : 


1  (o) 

8B-4T4 

lS-28B=9e-';5T. 

2  {h) 

84-385 

12-576  =  96-961. 

3  (t) 

83-671 

12-58B=96-20e. 

4(=) 

8ß-9ß8 

12-842:^93-300. 

5  {c) 

ee-m 

12-4a3=S8-600. 

Ho  statea  that  the  loas  in  o  and  c  may  be  partly  or  whoUy  raygen,  and  tbat  in  the  oaae  of  c,  or 
tbe  inaoluble  residue,  3—8-8  p.  o.  is  oxygen.  He  tbus  leaves  the  conatitution  of  elaterite  in 
doubt,  It  appears  to  be  partly  a  carbohyi£ogon  near  ozocerite,  and  partly  an  oiygenatad  inaolu- 
ble materisi.  Mr.  Henry,  Jr,,  foond  36  to  40  p.  c  of  oxjgen  (J.  de  Oh.  Mödioale,  1  18);  but  hia 
results,  aa  jobnston  observes,  are  evidenfly  untrustworUiy-. 

It  ia  found  at  Oaatleton  in  Derbyahire,  in  the  load  mine  of  Odin,  along  with  lead  ore  and  oaloile, 
In  compact  reniform  or  fungoid  masaea,  and  ia  abundant.    Also  reported  trom  St.  Beruard's  Well, 
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uear  Eclinbargh:  Chapel qnarriea  in Fifeahire ;  a  coal  mine  at  Montrelaia,  st  thedepthof  230  feet; 
and,  according  to  Uauamann  (Haudiiueh,  iü.  273),  at  Neufciatel,  and  on  the  islaad  of  Zanta.  A 
eimilar  tnaterial  in  estemal  characterB  lias  been  met  with  at  Woodbury,  Ct. 

783.  Sbitlujö  Stohbb  BESnf  (New  Mineral  Besin  (fr.  Settlia^  Stones)  J.F.W.  Johnsion,  Edinb. 
J.  Sd-,  n.  iv.  12B,  1831,  Plia.  Mag.,  IIL  liv,  88,1839.  ElateriMJ)  In  thoform  of  drops,  more  or 
less  rounded,  or  flattened,  BS  if  once  fluid  or  Boil,  and  found  jnorusting  the  rocty  walla  of  a  vein  at 
an  old  lead  mine  in  Northimiljerland,  known  by  the  name  of  Settling  Stonea,  reating  on  and  occa- 
sionally  covered  by  caliäte  and  pearl  spar ;  the  rock  ia  tbe  Mountain  limestone  (Subcarbonifecoua). 
It  ia  hard,  brittle  undar  the  hammer,  but  difficult  to  ceduce  to  powder]  G-  =116— r54;  color 
from  pale  yellow  to  deep  led;  a  pal©  grean  opaieaoBnce ;  doesnoi  indt  al  20ö°  0.  Euma  in  the 
flatne  of  aoandle.    Very  slighüy  acted  upon  hy  alcoliol. 

OoKP.,  ETC.— 0.  ratio  for  G,  B:=nearly  2  :  3  (?) ;  an  analysis  afibrding  Johnston  (L  o.) ; 
Carbon  85-133        Hydrogen  10-853        Ash  B-a66=99-24ä. 

But  Johnston  adda  r  "  It  ia  therefore  doaMfal  whether  Ihis  resvnoid  saSstow»  amiaiva  oxygea  or 
not.  It  may  be  only  an  impure  oarbo-hydrc^en."  It  ia  very  ahghtly  aoted  upon  by  alcohol. 
Giyes  empyreumaüc  producta  when  fused  in  a  doaed  tuhe.    It  lias  doae  relatioua  to  elaterite. 


FICHTELITE  GROUP. 

The  Fielitelite  group,  according  to  the  analyses,  belongs  to  the  Camphene 
Beries  of  hjdrocarbons,  thegoneral  fonnula  for  whieh  is  On  Han— 4- 

Petrolene,  or  more  correctly  the  petrolane  group  of  oUa,  has  bean  referred  to  the  Camphene 
seriee ;  and  ahould  conatitute  a  gfoup  precedlüg  the  Flchtelite  group,  if  the  aualyaea  were  made 
on  pure  speciee,  and  are  to  be  ciedited.    See  p.  729. 

734.  FICHTELm:.    Teltoretin  ^briM.,  Vld.  Selak.  Afh,  Copech.,  1840,  J.pr.  Oh.,  459,  1840 
Fiehtelit  Bromeis,  Ann.  Oh.  Pharm.,  mvii.  304,  1841 ;  T.  K  Gwk,  Ann.  Ch.  Pharm.,  cüL  236, 
1867,  Am.  J.  Sd.,  II.  xs.v.  164. 
Monoclinic.    (7=53°,  7a  J^83° and 9T°;  jAt-«  eie 

=131°  30',  0  A  i-i=m°,  0  A  1-*=105°,  i~i  A 14 

=138°,  Clark.    Crjstals  lengthened  in  the  direction 

of  the  orthodiagonal. 
H.=:l.    Lustre  somewhat  ereasy.    Color  white. 

Translueenfc.      Eiittle.      Witnout  taste  or  emell, 

Diatils  over  without  deeomposition.     Solidifying 

temperature  36°  0,    Easily  soluble  in  ether ;  less  eo 

in  alcohol. 

I8'35,  hydrt^en  11-65.     Analyses;  l,Bro- 

0  H  MeltingT.       Boiling  T. 

1.  Bedwitz         S7-9B        10'70=98-6S  46°  Bromeis. 

2.  "  (J)  al-l."!         12-86=99-99  4«  above  320°      Clark. 

3.  Ifcoreiin        85-89        la-ei=9S-70  4B  360       Porchh. 

Deeomposed  by  anhydrous  aulphurlc  acid;  alao  hy  heated  fiiraing  nitric  acid;    solubla  in  cold 

Olark,  after  a  revieion  of  the  inveatigationa  on  flchtelite  and  the  related  resina,  ooneludes  that 
there  is  no  doubt  of  the  identity  of  tha  substaneo  analyaed  by  hün  with  Btomels's  jkhMü^  and 
deduces  tha  empirical  formula  Ö^H". 
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786  UYDläOCAEBON 

The  mineral  ooonrs  in  Sie  form  of  ahining  scaleä.  Hat  oryatals,  and  tWo  layers  betwaen  the 
rii^  of  growtli  aud  throughoat  the  texture  of  pine  woofl.  (identioal  in  apeäea  with  the  modera 
Plans  sylvestris)  irom  peat  beda  in  the  Ticinity  of  ßedwila,  in  the  Fiohtelgebirge,  North  Bavaria. 
The  oiyatds  describad  by  Olark  (f.  61G)  were  obtaincd  artiflcially  by  means  of  ether  and  alcohol 

An  oäy  aubstnnca  waa  estraeted  by  Sclirötter  by  means  of  ether  öom  wood  of  the  aarae  peat 
bed  whitii  afforded  tbe  fiohtelite ;  and  this  aolution  yielded  two  subatanoes,  one  of  wMoh  was 
an  dl,  regarded  by  bim  as  identioa!  with  flchtelite  in  ratio ;  it  gave  on  analysia,  Carbun  ES'58, 
hydrogen  ll-34=99'4^.    The  other  anbatanca  was crystallized  aad  contained  osygen. 

T^coreÜn  waa  obtained  from  pine  trees  of  the  aame  speoies  in  marshes  near  Holtegard  in  Den- 
mark.  The  resin  ftom  the  wiDod,  first  obaerred  by  Steenslsup,  was  fouud  by  Forehhammcr,  after 
diSBOlving  it  in  boilii«  alcohoL  1o  oontaia  two  subataccea  cryatalüzing  from  th&  soluüon  at  differ- 
ent  temperatnres.  The  iecordin  was  the  leaat  aoluble  of  the  two,  or  that  whieh  cryatallized  ont 
flrat  (the  ether  waa  hia  phylhrelin,  beb  p.  läl) ;  ita  orystalliaation  waa  monodmie,  and  ita  fliaing 
point  45°.  Frora  the  aaalysia  Oiarlt  writes  the  empirical  formnla  BH";  but  States  that  the 
mlnoral  reaembles  fiehtelite  in  eyecy  otliec  respeot. 


Monoeliiiic.  Eesembling  fiehtelite  in  crystalline  form,  lustre,  color, 
transluoencT,  sniä  the  reaetioiia  with  alcohol,  ether,  and  the  acida.  But 
melts  at  74-75°  0.     BoiKng  temperature  verj  high. 


2.  Branehite        87'0  13'4=10Ü'4  Piria. 

Piria'e  analyaia  correaponds  nearly  with  tlie  ratio  9  ;  1 8. 

Obs^—M<wüle  is  found  in  a  kind  of  pine,  like  fiohtelite,  but  of  a  düferent  apedes,  tbe  Peuce 
acerosa  Dnger,  belonging  lo  au  earlier  geological  epoch.  It  iE  from  the  brown  eoal  beda  of  Obor- 
hart,  near  Gloegnitz,  not  far  ftom  Vienna.  Reported  alao  from  Eosenthalnear  KÖflach  in  Styria, 
and  Prävall  in  Oarinthia-  It  oceurs  amoog  the  layera  or  Üasues  of  the  wood,  and  also  in  defta 
in  the  coal  or  l^ite. 

Braackile  ia  oolorleaa  and  tranalucent,  with  C  =3  14'  and  com  a  fr  □  the  brown  coal  of  Mt. 
Taso  in  Tuacany.    It  ia  aoluble  in  aloohol,  hke  harbk' 

786.  DINTTE  Mensghimi  (3az.  Med.  Italiana,  FircnEO  Toscana  J  ly  1863).  Oocura  aa  an 
aggregation  or  druae  of  oryatala ;  oleav^e  none  wilh  the  appearauce  of  ice,  bnt  with  a  yellow 
ticge  due  to  a  foreign  substacee.    loodoro  a    tasteless    fragde  and  eaaily  reduoed  to  powder. 

Insolnblo  in  water  ;  little  aolublo  iti  alcohol,  rery  aoluble  ether  and  in  sulphurat  of  carhon. 
The  ethoreal  Solution  on  Standing  deposits  large  ctystals  of  the  dinite.  Fuaea  with  the  warmth 
of  the  liand;  heated  in  a  doseTeaael  distila  overwithout  undergoiag  anyacnaible  decomposition. 
Wben  melted  it  looks  like  a  yellowiah  oil ;  erystallizes  in  large  transparent  eryatala  on  cooüng. 

From  a  hgnite  deposit  at  Lunigiana,  Tuacany,  where  it  was  fonnd  by  Prof.  Dini. 

787.  IXOLTTE  (Ltolyt  Haid.,  Pogg.,  IvL  345,  1849).  Amorphous.  H.  =  1,  G,  =  l-008. 
Lustro  greaay.  Color  hyadnth-red.  Pulyeriaed  in  the  flngera,  it  becomes  ochre-yellow  and  yel- 
lowiah-bromn.    Thin  fragmenta  subtranslucent.     Fracture  imporfect  conchoidal  in  the   purer 

SoEena  at  76°  C,  but  ia  atill  tenadoua  at  lOO"  C,  wheuee  the  name,  fivDm  i|rl(,  gluey,  like  hirMme, 
and  *öu,  10  dissohe. 

This  speeiea  ia  aaid  to  raaemblo  hartite,  though  diffaring  in  the  temperature  of  fuaion  and  other 
charactera.  It  occura  in  a  coitl  bed  at  Obarhart,  near  Qloj^nitz;  pieces  aometimea  half  an  Inoh 
ihidc,  asswsiated  with  hartite. 
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SIMPLE   HTUKOGAItBOKa, 


BENZOLE  GROUP. 

Oily  fluids  afc  the  ordinary  temperature,  General  fomnila  ©o  Han-a- 
Soluble  in  aleohol  and  etlier.  The  species  obserred  in  nature,  ■wliicli 
include  all  those  known  of  the  Benzole  aeriea,  are  the  following : 


788.  Benzole 

e„ 

H„ 

=93 '31 

1-09  =  100 

0-85  at    15 

789.  ToraoLS 

e, 

H, 

=  91-30 

3-70=100 

0-38  at      5 

790.  Xyiolb 

es 

Hl 

=90-57 

9-43=100 

0-88  at    19 

791.   CüMOLE 

Ob 

H. 

=  90-00 

10-00=100 

0-87 

793.  Oiuoijä 

e. 

Hl 

=  39-55 

10-45=100 

0-86  at    14 

W.  de  la  Rue  and  H,  Müller  deteeted  in  185G,  in  Rangoon  tax,  the  flrat  three  of  tlie  above 
apei^es,  -with  aaother  des^nated  pseudooumola  (isocurnole).  In  1860  Bussenras  and  Eiaenatuok 
(Ann.  Oii.  Pharm.,  cilii.  151)aiiaoiuioedxjlol6  as  present  in  the  petroleum  of  Sehnde  in  Hanorer; 
anil  the  aame  year  (ib.,  csy.  19)  PeiDal  and  Fround  detected  all  the  above  Bve  Bpeciea  of  the  eerioa 
in  tlie  naphtha  of  Boroslaw  in  ßalicia.  Warren.  and  Storer  also  (Mem.  Am.  Ac.  Boaton,  ix.  216) 
have  doteetod  lylole  and  "isocurnole  "  ia  the  Eaugoon.  tar.  None  of  tiie  series  were  detected  by 
Pelouae  and  Oahours  ia  the  Pennsylvania  petroleum, 

These  oils  are  produoed  in  the  destrucÜTa  diBtillatiOB,  at  high  temperatures,  of  'bituinlaoua 
coals,  fatty  sub^tances,  etc. 


793.  HONLZTB.  (Fr.  TTznaob)  Kram,  Po 
Sl,  1S43 ;  (fr.  Redwita)  v.  Tromrasdorff,  J 
1487,  184t ;  SemgoU,  Ber.  At  "Wien,  siv, 


;.,  slüi.  141,  1333.   Könlit  (fr.  ib.)  S 

n.  d.  Pharm.,  sxi.  128.    Köiilelnit  Smiam.,  Handb., 

!72,  Min.  d.  Schweiz,  419,  Leipz^,  1866. 


In  folia  and  grains ;  ainorphouB ;  stalaetitic. 

Soft.  G.=0-88,  Ti-ommsdorff.  Oolor  reddisli-bro-wn  to  jellow.  Melt- 
ing  point  114°  C,  Kraus ;  lOY^^",  Tromrasdorfi'.  Distils  at  200°  undergoing 
decomposition  at  the  same  time,  and  leaving  a  brown  residue.  Very 
slightly  soluble  in  cold  and  hot  aleohol ;  much  more  soluble  in  ether ;  tho 
latter  Solution  affording  wax-like  folia. 


Comp.— Ratio  of  6,  H=  1  :  1 ;  n  («,  Hs)  o 
formula  eiaH,e=3 (65 H,).  (BuIL  Ae.  St.  Pi 
V.  Trommsdorff(L  c.J: 


i  polymen 


3.  Eedwitz,  Bavaria        90-SO 

The  Bcdwitz  mineral  may  ho  a  different  Bpeaiea  K  nhte  uaUlie  scheerer  to,  is  changed  by 
diatülation,  yielding  a.  aubatance  which  melta  by  the  v  11  1O  of  tiie  band  Por  this  ptodiiet 
Kraiiss  propoBed  tue  namepi/roseÄesi-erite. 

In  brown  eoal  at  Üznach,  at  the  aame  loeality  with  Scheererite  near  Pe  iwitz,  Bavaria,  in  the 
Piehtelgehirgo,  with  flebtelite ;  roported  by  Keaugotl  fVom  thi,  brovi  n  ooal  of  Possa  in  the  Egor 
Valley  (Ueb.,  1850-'5I,  147). 

Namod  after  Knnleiii,  formerly  auperintonäent  of  tl  e  c  al  n  orka  at  Danach. 

Phillobktin  of  Porehhaminer  (J.  pr.  Ch.,  xx.  450,  1840)  is  near  üie  above,  and  ia  made  identi- 
cal  with  it  by  Pritasche.  It  was  obtained  from  an  alcoholic  Solution  of  a  reaia  from  tJie  raarshes 
naar  Holtegard  in  Denmark ;  the  more  soluble  of  the  two  resina  obtained  (aee  p.  736)  beii^  the 
fTiyüoreän.  Puaing  poict  SS'-al".  Diasolves  eaaüj  in  aleohol.  Forchhatnoier  obtained  Carbon. 
90-22,  90-12,  hydrogen  9-23,  9-36 ;  and  dednces  for  the  ratio  of  6,  H,  8  :  10. 
4J 
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COMPOtTHDB. 


794.  NAPHTHALIN. 


Orthorhomtic.  Commoniy,  as  ai-tificiallj  prepared,  in  rhombic  tatlea  of 
122°  and  78°  wifch  the  acute  angles  tmneated,  or  hexagonal  tables. 

Lustre  brilliant.  Color  white.  G.=l-153  at  18°  0. ;  0'97i8,  at  79-2°  C, 
Kopp,;  at  which  temperature  it  meltfi,  Boilingpoint  218°  C.  Dissolvea 
readily  in  alcoliol,  ether,  oil  of  turpentine,  fattj  oüe,  etc. 

Comp.,  etc.— ©10  Hs^Oarton  93-16,  hydrogen  6'25=10l).  Tke  first  of  the  Naphthalin  series, 
Üie  general  foimiüa  for  wtioli  is  €„  Ha„_]s.    Buma  with  a  dense  smoking  flame. 

Obs. — Foimd  apariagly  in  Eangoon  tar,  by  De  la  Rue  and  Müller,  and  by  "Warren  acd  Storer. 

Aitif. — Pormed  eaaily  from  petroleum,  coal-naplitha,  essontiol  oUs,  on.  paBsing  thera  tbnDUgh 
red-hot  tuljes. 

795.  IDRIAIiITB.    Quecksilberbrandera  pt.     Idrialine  (fr.  Idria)  Dumas,  Ann,  Cb.  Phj^.,  1. 
■     360,  1832.    IdriEllte  Schröüer,  Baamg.  ZS.,  iii.  245,  iv,  6. 

In  the  pure  State  crjstalline  in  etructure.  CoIof  white.  In  nature 
foimd  only  impiire,  beine  mixed  with  einnabar,  clay,  and  some  pjrite  and 
gypsum  in  a  brownish-bSick  eartby  naaterial,  called,  from  its  conibustibility 
and  the  presenee  of  mereury,  mfla/mmable  amnahwr  {QaecksilberhrfmderB). 


Hydrogen       51  D.     Ö-19  Sehr.    B-49  Sebr. 

the  raäo  for  €,  H  about  3  :  2^0aTboc  94-74,  liydrogen  5-26-100.  losolu- 
ble  m  water,  ana  iitiie  ao  in  aloohol  or  ether.  Puaea  at  205°  0.  Sohriitter  found  in  one  spednien 
■of  tbe  orude  mineral  77'32  idrialite,  n'85  citmabur,  and  2-75  of  othar  impurities. 

Bödedter  (Ann.  Oll.  Pharm.,  lü.  100,  1844)  obt^ned  for  tlie  eomposition  of  a  subatance  he 
derived  from  ihe  crude  maferial,  (J)  Ca-bon  91-83,  hydrogeo  530,  oxygen  287:^100,  corrcspond- 
ingtoC"I[''0(oran  oxjdized  idrialite).  He  derived  Jt  &om  theore  by  snblimation  in  an  atmo- 
mhere  of  carljonic  acid.  Bödeclter  atatea  that  a  black  niaterial  obtained  from  the  condensatioa* 
Miambera  at  Idria  afforded  a  substanoe  wMoh  has  tJis  composition  of  Dumaa's  idrialite ;  and  t^is 
.he  cidls  Mnjl,  supposii^  it  to  he  the  radical  of  Ixis  own  idrialite. 


II.  OXYGENÄTED  HTDEOCAßBONS. 

796.  aEOOERTTE.    Geooeram  L.  SrSdmer,  J.  pr.  Oh.,  lyü.  14,  1852. 

Wax-like.  Color  white.  Not  observed  to  crystallize  from  its  Solution 
in  alcohol.  Molting  point  near  80°  C. ;  after  fnsion  soUdifiea  as  a  jel- 
lowish  wax,  hard  but  not  very  brittle.  Soluble  in  alcohol  of  80  p.  c.  Not 
.aeted  upon  by  a  bot  Solution  of  potash, 

13-21,  osygeu  7-55=100.    Analysea: 


7a-ie         13-01         [7-83]=100. 
a  dark-irown  brown  Goal  of  Gtesterwitz  that  afforded  the  geomyridle  (p. 
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OSTGENATED   HTDKOCAEBOKS.  739 

1391,  aud  from  the  aame  Solution.  The  solutiOD,  after  jialding  Öie  geomjricite,  aud  next,  ou 
sdding  a  liot  solutiou  of  acetate  of  lead,  a  pteäpitate  of  a  aalt  of  lead  and  "  geoDerißBäure," 
flnally  afforded,  on  filtering  the  liot  soluöon,  tte  geoKrite  in  the  State  of  a  jelly,  which  on  drying 
became  a  white  foliated  laaBB. 

Tlie  diatillaiion  product  obtained  from  tlie  aame  dark-brown  brown  coal,  taEow-lüte  in,  oonsist- 
enee  (but  jd  pearlj  crystala  from  a  aubsequent  alcoiolie  boIuüoü)  affordeii  Carbon  83-82,  hydro- 
geu  14'01,  oxygen  [3-17],  oorreBponding  to  the  formiilB  Cb»  Hu,  Ö,  as  if  declved,  as  followa,  ss 
Brückner  stateB,  from  the  above  ;  2  (Gse  Hs.  OJ -(G  e,  +  Hj  6)=e6,  H,,,  e.  It  is  identical 
with  the  distillation  produot  from  the  yellowishrbTO'uiii  brown  coal  of  the  smne  locality. 

Named  from  yn,  eartli,  and  Kitpm,  woj^ 

797.  GEOMTRICITB.    Geomyricin  L.  BtMmm;  J.  pr.  Ch.,  Ivü.  10,  1852. 

"Wax-libe.  Obtained  in  a  pnlveruleut  form  from  a  Solution,  tlie  graina 
consisting  (as  apparent  under  a  microscope}  of  aeicular  crystals.  Color 
white.  Melting  point  80°— 83°  C,  After  maion  has  the  aspect  of  a  yel- 
lowieh  brittle  wax.  No  actioa  in  a  Solution  of  potash.  Soluble  eaaily  in 
hot  absolute  alcoliol  and  ether,  but  slightly  in  alcohol  of  80  p.  e. 

Comp-,  etc. — CsiHssOft  Brückner, = Carbon  80-59,  hydrogen  13-42,  0  6-99=100.     Analyaes: 


3.     G.^80  80-21  13-24  [0-55] 

Buina  with  a  bright  flaoie. 

Brückner  observes  that  the  coraposition  ia  veiy  near  that  of  the  Chinese  was,  Palm  wax  (from 
the  S.  A.  palm,  Ceroxylon  OMdicold),  Carnauba  was  (from  the  S.  A.  palm,  Gorypha  cerifera),  for 
which  Lewy  obtained  G,,  H,,  O,=0arhon  80-69,  hydrogen  13'42,  OJrygen  5-99=  100. 

Obs. — Occura  at  tbe  Geaterwitz  brown  coal  deposit,  in  a  dark  brovm  layer,  BÜnilar  in  most 
respects  to  the  ydk/mish-browa  which  afforded  the  ieucopetrile.  Its  very  slight  inaolubility  in 
alcohol  of  80  p.  e.  enabled  Brückner  to  aeparale  resina  and  othor  soluble  ii^edients  preaent  in 
liie  mass.  L.  Lesquereus  statea  (priv.  contcib.)  that  the  brown  ooa!  bcda  of  Öie  basiü  in  which 
Geaterwitz  lies  has  afforded  the  pahoa  FlaMlaria  latanAa  and  Fhieniciles  Giebeüaniis,  »nd  per- 
hapa  othera,  though  iione  haa  yet  been  reported  fi-om  the  partlcular  bed  at  G^aterwila. 

798.  COFAUTB.  Fossil  Copal,  Highgate  Reshi,  ÄScki,  Mm,,  64,  1816,  Retinite  pt  ffloÄ, 
Min.,  373,  1831,  Baid.,  Handb.,  574,  1845.  Fossil  Copal  J.  F.  W.  Jöh-nston,  PhiL  Mag.,  m. 
xiv,  87,  1839.     Oopalme  Ilmsm.,  Handb.,  1500,  18il. 

Litte  the  reain  copal  in  hai'dnees,  color,  lustre,  transparency,  and  difficult 
ßoliibility  in  alcohol.  Color  clear  pale  yellow  to  dirty  gray  and  dirty 
bi"own,     Emits  a  re&inoua  aromatic  odor  when  broben. 

G.=l-010,  Johnston;  1-05,  Bastock ;  1-053,  fr.  E.  Indies,  Kenngott. 


1.   Tdiowirp. 

86-6n 

11-476        2-f 

:4I         .: =100  Johnstofl. 

2.  -Gray 

B5-408 

!r787         2-( 

i69        0-136=100  Johoaton. 

3.  E.  Indies 

S5-73 

11-60          2'1 

;7           =100  Dnfloa. 

Tolatilizea  in  the  air  by  a  gentle  heat.  Bums  easUy  with  a  yellow  flame  and  much  smoke,  and 
hardiy  any  percepiible  aah.    Sl^tly  aoted  upon  by  alcohol, 

Kenngott's  mineral  oloscly  rosemblea  the  H^hgate  copaht«  in  Its  honey-yellow  oolor,  and  its 
action  with  heat  aud  alcohol 

Obs. — From  the  blue  olay  (London  olaj)  of  Highgate  Hill,  near  London,  from  whence  vt  is 
colled  H%hgate  rsain,    It  occura  in  irregulär  pieecs  of  a  pale  honey-yellow  color. 
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799.  SUCOIKITE.  'HXE.^7pov  Homer,  etc.  ?  X%y>i^uv  Tkeophr.,  Demosir.  Avy-ynicio^  Dioss., 
etc.  Sucdnimi,  Eleetrum,  Lyccurium,  FUn.,  zxiviL  11,  12,  13.  Amber.  Succia,  AmlirB,  M: 
BernEtßm  6mn.    Succiaite  pt.  Brdlh.,  (aar.,  TB,  1820,  140,  1823. 

In  irregulär  nasses,  without  cleavage. 

H.=2— 2-5.     G.—1'065— 1-081.     Lustre  resinons.    Color  yellow,  aome- 
times  reddiah,  brownißh,  and  whitish,  often  clouded.    Streak  white.    Trans- 

Earent — translucent.     Tasteless.     Electric  on  friction.     Fuses  at  287°  C, 
ut  without  beeoniing  a  flowing  liquid. 


C  'I8-S24  H  10-228  0  10-9  =  100. 

But  aml>er  ia  not  a  simple  rasio.  Accordiag  to  Beizelius  (Lehrb.,  vüL  431,  Pogg.,  liL  419),  it 
conaißts  mainly  (85  to  90  p.  c.)  of  a  reaiii  wiiich  resieta  all  aolvents  (pioperly  ttie  speciea  auGoinite), 
Blong  Witt  two  other  resina  aolnble  in  alnohol  and  ether,  an  oil,  and  2|  to  6  p.  a  of  ancoinio  actd. 
Sdirötter  and  Porchhaiumer  State  tbat  after  removing  thase  solubie  ingredieuta,  tnie  Buooinite 
haa  tbe  ratio  40  :  32  ;  4,  which  ia  tlie  ratio  deduced  from  the  aaalyses  of  ttio  whole  mass,  and 
which  iadioates  that  tte  mixed  resina  are  polyraeroua  witb  Encduite.  Their  nature  has  not  been 
invesMgated.     Atnber  is  Imrdly  acted  on.  by  alcohol. 

Euma  readily  with  a  yellow  flame,  emitting  an  agreeable  odor,  and  leavea  a  blaek,  ahiaing,  car- 
boneceoua  residue. 

Oba. — Ämter  oooara  aUmdanÜy  on  tlie  Pruasian  coaat  of  tte  Baltic;  occurring  ft-om  Dantzig 
to  Memel,  espacially  betweeu  Pillaa  and  Dorfe  Gross-Hubnioken.  It  ooöura  alao  on  the  coaat  of 
Denmark  and  Sweden ;  in  Galioia,  near  Lemberg,  and  at  Misaau ;  in  Poland ;  in  Moravia,  at 
Boskowitz,  eto.  |  in  the  TJrala,  Enaaia ;  noar  Chriatiania,  Norway ;  in  Switaarland,  near  Bdle ;  in 
France,  near  Paris,  in  clay,  in  tlie  department  of  the  Lower  Alpa,  -with  bituminous  coal,  also  in  tlio 
department  of  l'Aisne,  de  la  Loire,  du  (Jard,  du  Baa-Rliin.  In  England,  noar  London,  and  on  tlie 
coaat  of  Nori'olk,  Eaaes,  and  Suffolk.  It  also  oecurs  in  rarioua  parta  of  Asia.  Mso  near  Catania, 
on  the  SJdlian  coaal,  aometimes  of  a  peculiar  blue  tinga. 

It  liaa  been  found  in  variouB  parts  of  tlie  Green  Saud  forraation  of  the  'CTmlßd  States,  eitlier 
loosely  imbedded  in  tha  soü,  or  eng^ed  in  marl  or  ly^nite,  as  at  Gay  Head  or  Martha's  Vine- 
yard,  near  Tronton  and  also  at  Camden  in  Hew  Jersey,  and  at  Cape  Sable,  neac  Magothy  river  in 
Maryland. 

In  the  royal  museum  at  Berlin  there  ia  a  masB  weighing- 18  Iba. 
Ato,  India,  ia  noarly  aa  lai^  ae  a  ohild's  head,  and  weigbs  a|  Iba. ; 
oarbonate  of  lime,  from  the  tticlcneas  of  paper  to  one-twentiett  of  au  inun. 

It  ia  now  fiiUy  ascertained  that  anslier  is  a  vegetable  reain  altered  by  fossilization.  Thia  ia 
inferred  both  from  ita  natiTa  sitnation  with  eoal,  or  foasil  wood,  and  from  the  occurrence  of 
inßeote  ineased  in  it,  Of  these  insecta,  some  appear  eyidently  to  have  stmggled  after  being 
eatanglad  in  the  then  vteeous  fluid;  and  oooasioaally  a  leg  or  wing  ia  found  soma  diatance  from 
the  body,  whioh  had  been  detached  in  tha  effort  to  escapa.  Göppert  haa  ahowa  (Ber.  Ak.  Berli- 
1863,460,  Q.  J.  Q.  Soc,  I.,  Am.  J.  Sd-,  II.  sviii.  287)  that  at  leaat  8  spaeiaa  of  plaats  br-' ■"-- "' 
Fmiles  svccmifer  have  affoMed  thia  foasUized  resln,  and  he  enumerates  163  apecies  as  ro^ 
by  remaina  in  amber.  Beaidea  pinos,  speciea  of  the  family  Abielinem  and  Chipressmece  h 
ably  eontributed  to  it. 

Amber  was  early  known  to  the  anoients,  and  callad  bAmmo»,  eledrmn,  whence,  r. 
ita  eleetrical  susceplibiliäea,  we  have  derived  tha  word  ekäricili/.    It  waa  named  by  a( 
rium,  thongh  thia  name  waa  applied  by  Theophraatus  also  to  a  atone,  probably  to  zfrcüu  ur  luui- 
maJJne,  both  minarala  of  remarkable  eleetrical  propertiea. 

Piiny  mentions,  aa  one  pcoposed  derivarion  of  eUciruin,  the  fable,  aa  he  regarda  it,  that  the 
sjsters  of  Phaothon,  ohanged  into  poplars,  ahed  tiieir  teara  on  the  hanka  of  the  Eridanua  (or 
Padus),  and  that  theae  teara  were  eafied  electmm,  froiu  the  fact  that  the  airn  wsa  uaually  called 
declor;  aa  another,  that  it  eomea  from  Eieciiides,  the  name  of  oertain  Islands  in  the  Adriatic ;  or 
auother  ekciriäes,  tha  nania  of  certain  atones  in  Britannia,  thim  wliieh  it  esiides.  He  glves  it  as 
his  opinion  that  "  ambar  ia  an  aiudation  from  traea  of  the  pine  family,  like  gum  from  the  oherry, 
and  resin  from  tha  ordinary  pine ; "  and,  as  proof  that  it  was  once  liquid,  alludes  to  the  gnata, 
eto-,  in  it.  He  obaervea  that  it  had  been  long  called  succmu-m,,  becauae  of  thia  origin,  "quod 
arboris  sueeum  priaci  uoatri  crcdidere."  He  says  that  in  hia  time  it  was  "  in  roqueat  among 
women  only."    But  "it  had  been  so  highly  valued  aa  an  object  of  lusury  that  a  very  dim'     '-   " 
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799A.  Khastzith  (Fossiles  Harz  {fr.  Nlenbui^)  Kriiitz  t  C  Bergemmai,  J.  pr.  Ch.,  Ixxvi.  6&). 
Eaaontially  sucoiaite.  Ocours  in  ßmafl  grams  and  judssei  oi  a  light  yellow  or  greenisli-yellow 
eolor,  tut  reddist  or  browaiali  ezternally.  G.=0  J68  Kather  tonder.  Seclile  and  somewliat 
elastio.     Tlie  eiterior  has  G.=l-00a. 

Comp. — Anaijsia  bj  Laadolt  Q.  c)  affotded : 

Oarbou  79-35  Hydrogen  10-41  Osjgen  10-34=100. 

Correepondiug  nearly  to  tbe  formula  e,o  Ha,  B,. 

Onlj-  4  p.  li  soluble  in  alcohol,  and  6  p.  a  in  etttar ;  and  otdy  softecs  in  turpantine.  In  sul- 
phurii;  auid  gives  a  brown  solation.  I'uses  at  22B°  C^  aud  beeomes  perfecUy  fluid  at  288° ;  and 
at  a  higher  temperature  yields  gas  and  producta  of  distillatiou.  The  etber  Solution  efibrda  a 
browaiah  amorphous  substarice,  whioti  ia  elastie  like  oaoutehouc  at  12°,  aud  fuses  at  1B0°. 

800.  WALOHOWITB.    Bergpeoli  pt.  (fr.  Walchow)  ^taer,  Min^  iii.,  Ite  Abth.,  IH  1800. 
Eutinit  von  Waluhow  Schräiler,  lis.  31,  1843.    Walehowit  Said.,  TJeb.,  1843,  89,  Handb.,  B74, 

Iq  yellow  translaeent  inasses,  often  striped  vnih  browii.  Lustre  resin- 
oua.     Fracture  conehoidal.     Tranahicenfc  to  opaque. 

H.=l-5— 2.     G.=l-0— 1-069  ;  au  opaque  variety  1-035. 

Comp,— Ratio  for  «,  H,  6=40  :  64  :  3t  Schrötter  (Pogg.,  lix.  61)=80-41  0,  10-66  H,  8-93  O. 
Pusea  to  a  jellow  oil  at  250°  C,  and  burna  readily ;  becomes  transparent  and  elastio  at  140°  C. 
Hut  it  ia  a  miiture,  aa  alaoho!  talrea  up  1-5  p.  e.,  and  ether  7*S  p.  e. ;  tlie  insoMile  part  may  be 
identical  with.  the  preceding,    Porms  a  dark  brown  Solution  in  aulphurio  add. 

Obs. — Occurs  in  brown  coal  at  Walchow,  in  Moravia,  and  formerly  ealled  BeÜnite. 

Eatner  also  menöons  a  honey-yollow  reain  from  Uttigshof  in  Moravia  (oalled  Bemsleia  in  the 
Abh.  bohm.  G«b.,  iii.  8),  and  another  of  a  similar  color,  but  a  litUe  greenish,  from  Iiitezko  in 
Moravia. 

801.  BcoABAMABSiiK.    Bosine  de  Bucaraiuanga  BaumingauU,  Aim.  Oh.  PhjB.,  m.  vi,  S07, 1842. 
ßesembles  amber  in  ita  pale  yeliow  color.     G.  above  1. 

Comp.— Ratio  for  G,  H,  e=:42  :  66  ;  2^— Osrbon  8a-t,  hydrogen  10-8,  oiygen  6-5=100. 
IneoluMe  in  alcohoL    In  ether  aoftena  and  becomes  opaque.    Tusea  easily,  and  burna  with  a 
little  smolty  flame,  leaving  no  residne.    Tielda  no  sucdnio  add. 

802.  AMBBITB.    Atnbrit  (fr.  N.  Zealand)  Soshateäer,  v.  flauer,  Verh.  G.  Seicha.,  Wien, 

1861,  4. 

AmorpiioTB.    In  large  masses. 

H.=2.  G-.=l'03i.  Lu9tre  ^eaey.  Color  yellowish-gray.  Subtrane- 
pareiit.     Strong  eleetrie  on  friction.     Fracture  conchoidah 

Ooaip.,  eto. — Hatio  dedueed  for  0,  H,  ©=40  :  66  ;  5=Carbon  76-88,  hydrogen  10'64,  oxy- 
gen  12*77.  Yoa  Hauer  makes  tbe  ratio  32  :  28  :  4,  wljich  ia  cot  nearer  the  analysia  than  the 
above.    Analysis ;  B.  Maly  (L  a)  : 

0  H  O  Ash 

(ä)  76-53  10-58  12-JO  0-19 

Wholly  insoluble  in  alcoho),  ether,  oil  of  turpenüne,  benzole,  Chloroform,  and  dilute  e<ad. 
Barns  with  yellow  amoking  flame.     The  aah  containa  iron,  lime,  and  aoda. 

Oba,— Occura  in  massea  aa  large  as  the  hoad  iu  the  pruvince  of  Auokland,  H".  Zealand.  It 
mach  tesemblea  the  resin  of  tha  Dammara  Australis,  -which  abounda  on  the  island,  and  ia  oflen 
esported  with  it. 
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803.  BATHVILUTE.    Batli-riJlile  C.  Gr.  Williams,  Ch.  Newa,  vü,  133,  1863.     Torbanite  pU 

Amorphou3.  Dull,  and  of  a  fawn-brown  eolor,  looMng  somewliat  Hke 
wood  in  the  last  stage  of  deeay.     Opaque. 

G,,  after  removine  air  of  pores  bj  air-pump,  about  l'Ol,  Very  friable, 
but  tiiis  characteristic  niay  not  fee  eseential  to  tlie  epecies.  Ineoluble  in 
benzole.  Torbanite  bas  H,=3'25;  G.=l-18,  Heddle;  color  elove-brown ; 
powder  yellowish ;  tougb. 

Comp. — Ratio  for  -6,  H,  6,  from  the  analjaes,  40  :  66  :  4,  or  near  that  of  snccinite,= Carbon 
T8-43,  hydrogen  H'll,  ojtygen  10'46=10O.  Tlie  ratio  40  :  G6  :  4  ia  lessnear,  givingthe  pe^ce□^ 
a^C  78'7,  H  10-5,  0  10*8=100.  Analyses  :  1,  WUliams  (1,  c);  lA,  same  witli  ash  eiduded ;  2, 
MUler ;  2A,  same  wiäi  aali  excluded : 


1.  Bath^mte 

68-89 

lA.      " 

78'8e 

2.  Torbtmile 

63-10 

BA.       " 

18-67 

10'22  =  100. 

■Williams  refera  here  the  torbaaite  analjzed  by  Miller.  Other  analyses  oi'  torbaaite  glve  lesa 
oxygen.  The  oxygea  inoludoa  a'  littlo  nitrogen  and  sulphur.  "WilliamB  makes  the  formula  €30, 
IlBa©a=Carbon.  78-60,  hydrogen  10-92,  oxygen  10*48,  ^reeiiig  Lardly  aa  well  with  the  aaalysea 
aa  tiie  above. 

Does  not  melt  wheii  heated.  In  a  platinum  crucible  afforda  a  fatty  odor,  and  burna  with  a 
dense  amoky  fleme.  No  action  with  moderately  dilute  nitriü  seid ;  oompletely  carbooized  by  con- 
centrated  aulphurie  acid, 

Oba. — BathTülite  oooura  in  the  torbanile  or  Boghead  coal  (of  the  Oacboniferotis  formation), 
Kdjoining  tlie  lands  of  Torbanehill,  in  tbe  grounds  of  BathTÜle,  Sootland.  It  forms  luinps  whioi 
All  cayitiea  in  the  torbanite.  Otter  oayities  are  oceupieä  by  oalcite,  pyrite,  etc.  It  may  be  an 
altered  Jump  of  resin ;  or  eise  malerial  wHch  haa  flltrated  into  tbe  oavity  from  the  anrroundiag 
torbanile. 

The  analyaia  of  Miller  ahowa  that  aomo  of  the  tarbanife  haa  the  Barne  composition.  As  proof 
<Ä  the  absolute  purity  of  the  anbatancea  analyzed  conld  not  be  bad,  the  reaults  are  open  to  Bome 
doübt,  aa  WiUiama  obaervea.  Tet  the  mode  of  ocourieDce  of  th©  bathviUite,  and  the  neameaB  in 
composition  of  thia  inaoluble  substance  to  the  eqnally  insoluble  suooinite,  favora  tbe  view  that  it 
ia  eaaeutjally  a  good  Bpecies,  and  that  ita  composMon  ia  not  far  from  that  aboTe  given. 

804.  TOBBAHTTB.  Torbanita,  although  related  to  csmnel  coal,  lias  a  Tery  nearly  uniform  com- 
position, aoeording  to  all  nnalysea  thna  far  made,  eicepting  that  of  MiUer,  and  thia  composition  ia 
like  that  of  balhviliite,  eicepting  leaa  osygon.  It  corroaponda  Tery  nearly  with  the  formula  ^o 
Hssei5s=Carbon  82-19,  hydrogen  1I'64,  osygen  6-17.  The  mean  of  flve  analyaes  (aee  p.  761) 
is,  Carbon  81-15,  hydrogen  11-48,  with  oxygen  about  6-0,iiitr<^n  1-31  =  100;  eielading  ttie  nitro- 
gen, 0  82'28,  H  ll-54^  O  S-08=100.  Taking  the  oiygeu  at  6-40 inalead  of  60  (aoe  anal.,  1.  o.), 
thefomrala  wouldbecomee.oHiHOi.  The  nitrogen  is  without  douht  in  oomhioation  with  por- 
tions  of  the  other  ingredienta.  But,  allowing  for  thia,  the  oloae  relation  to  the  ambar  group  still 
holda,  both  as  regards  oompoaitiön  and  inaoluhiliiy.  Leaa  Üian  IJ  p.  0.  of  torbanite  ia  aoluble  in 
naphtha  (Fyfe).  Although  the  above  formula  cannot  be  taken  aa  the  formula  of  the  apedea  at 
tiie  baais  torbanite,  it  ia  probably  not  far  ß-om  it.    Totlianlte  may  contain  bathTlllite  aa  miztnre. 

806.  XYLORETINITB.    Xylorelin  ForclAommer,  3.  pr.  Ch.,  is.  459,  1S40.    Harun  Schrötter, 
Pogg.,  lir.  45,  1843.    Paathyrit  Glocker,  Sjn.,  8,  1841. 


!,  but  crystalHzes  from  a  naphtba  Solution  in  needles  of  tbe  ortbo- 
rhombic  system. 

G.^l'llS,  hartine.     Color  white.     Pulverizcs  in  thefingers.     Without 
taÄte  or  smeÜ,     Soliible  in  ether. 

Comp.,  etc.— Katio  for  0,  H,  0=40  :  64  ;  4=Carbon  "ZS'SI,  hydi-ogan  9-OB,  oxygen  12-44 
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OXYGBNATED    HYDEOCAEBOHB. 


C 

H 

0 

Fuamg  T. 

1.  EmüM 

1S'26 

10-92 

10-32=100. 

210°  0. 

i.        " 

n-is 

ll'OO 

10-54=100. 

3. 

r8'33 

10-K5 

10-83  =  100. 

4.  XylortUnäe 

10-93 

9'98=100. 

165°  C. 

h.        •' 

la-bi 

10-81 

10'G2=IOO. 

Tlie  hartme  is  a  white  resin  separateii  by  ether  &om  a  resin  obtained  from  the  brown  coal 
of  Oborhart.  No.  1  is  Mrtim  aa  separated  in  an  amorphoua  coQiiitioa  hy  meaas  of  naphtha ;  and 
2,  3,  crj-stallizcd  from  au  ether  Solution.  (Besides  the  liartiae,  tmo  amorphoua  brown  resinawere 
also  obtained  fcom  the  aolution.)  ^yloreimüe  was  deriTed  by  Foiebhanuuer  througb  the  action 
oC  alcobol  OQ  fossil  pine-wood  &om  Üie  marabea  of  Holtegaard  in  Denmark. 

S06.  LEUCOFETRITB.    Leuoopetcin  L.  Bräckner,  J.  pr.  Ch^  Mi  1,  1853,  in  art.  entitled 
Uober  einige  eigenthümliohe  waohshalUge  Braunkohlen. 

a  reein  and  wax  in  characters.     Orystallizable  in  needles  from 

Color  of  crystals  white.  JVtelting  poiiit  above  100°  0. ;  and  after  fueion 
brown  and  partly  decomposed,  and  henee  the  exact  melting  poinfc  not  easily 
determinabfe.  Boluble  in  ether;  also  1  part  in  268  of  hoüing  absolute 
alcohol ;  but  not  at  all  in  aleohol  of  80  p,  c. 

Comp. — BboHbiÖb,  Brückner,  =  Carbon  81-97,  hydrogen  11-47,  orygen 6-66=101);  verynearly 
e,o  Hj,  Ol-,.     Not  at  all  acted  upon  by  a  hot  Solution  of  potash,  or  eold  nitrio  seid. 

Obs. — From  a  layer  J-2  ft.  thiefc,  in  an  earthy  yelloumli-brown  brown  coal,  at  GJesterwitz,  neac 
"Weiasenfels.  The  material  of  the  layer  ia  of  loam-like  aspeot,  but  givea  a  shining  wai-like  streak, 
has  G.  =  l-297,  Waekenroder,  andloaos  22  p.  c.  of  water  at  100°  0.  The  dried  maaa  is  naarly 
half  aand  and  other  earthy  materiala.  The  loucopetrite  ia  aaBooiated  in  the  coalylajer,  according 
to  Brückner,  with  other  organie  oompomids,  soluble  in  alcohol  of  80  p.  c,  inclnding  two  rBaina, 
two  -wai-like  substancea  (p.  738|,  and  an  aoid  whicb  Brückner  caEa  GwreHmc  aeid  (p.  748).  By  a 
diatillaöon  of  the  maas  of  the  brown  coal,  28  p.  o.  of  the  whole  paaaea  over  aa  a  butter-like  mass, 
which  J3  related  to  the  psraiBus,  but,  aeoording  to  Brückner,  containa  2  p.  e.  of  oiygen.  It 
afforded  {%)  Carbon  84-04,  hydcogcn  14'10,  oiygen  [1-86],  and  he  writes  the  formula  ßsi  Hm  O. 
It  ia  soluble  easily  in  hot  absolute  alcohol  and  eüier,  and  rery  sparingly  in  alcohol  of  80  p,  o. ; 
crjstala  in  pearly  hexagonal  piales  from  the  alcoholic  Solution;  molts  at  50°  C 

Hamed  afler  Üie  locality,  Weissenfeis  (=whitB  rock),  from  icMiöi,  mhiie,  and  tiTpor,  rock. 

807,  EUOSMTTE.    Erdharz,  Kampferharz,  Euosmit,  G.  W.  Gunibel,  Jahrb.  Mn.  1864,  10. 

Amoi'phoifs,  in  masses  of  &  brownish-yellow  eolor,  or  Kke  that  of  eherry 
gutn,  and  looHng  Kke  common  pitch. 

H.=1'5.  G.=l-2-— 1'5.  Brittle.  In  thin  pieces  transparent.  IVacture 
conchoidal.  Strongly  electric  on  fi-iction.  Has  an  odor  between  that  of 
rosin  and  camphoi'.  Dissolves  easily  in  cold  alcohol  or  ether,  and  hot  oil 
of  turpentine. 

Comp.,etc.— Ratio  ofe.H,  0=34  :  29  :  2=40  :  68  :  34=60  :  85  :  2|i=:Carbon 81-83, hydro- 
gen  11-73,  oiygen  6'88  =  I0O.  Afforded  0-84  of  ash.  The  ratio  is  almoat  identical  with  that  of 
leueopetrite.  Melts  at  77"  C.,  and  buma  with  a  bright  flame  and  very  aromatie  oder,  SolatiOna 
of  the  alkalies  dissolve  only  a  IttUe  of  it,  afler  long  action. 

Obs. — Prorn  clefla  In  brown  coal,  at  Boiershof,  near  Thnmsenreuth,  in  the  richtelgebirge,  and 
derived  probahlj  fi-om  a  kitid  of  Gonifer,  and  one  reaembiing  the  Oii^ressm,iKriylon  wcofua'« 
Gijppert. 
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HTDKOCAKBON   COMPOONDS. 


808.  SCLERETINITE.    X  W.  MoMt,  PMl.  Mag.,  IV.  4,  261,  1852. 

In  Bmall  drops  or  tears,  from  tlie  size  of  a  pea  to  tliat  of  a  hazel-imt. 

H.=3.  G.=1'1S6.  Translueent  in  thiu  splintere.  Color  blaek,  but  by 
transmitted  light  reddish-brown ;  etreak  cinnamon-brown.  Luetre  between 
Titreous  and  resinous,  ratlier  brilliant.  Brittle ;  fracture  conchoidal.  In- 
eoluble  in  alcohol,  ether,  alkalies,  and  dilute  acids. 

Comp. — AnalyseH  by  J.  W.  Hallet  (1.  c): 


AffordB  Üie  raüo  for  6,  H,  e=4l)  :  G6  : 4— Carboa  It'Oö,  hydn^n  899,  oxygen  10-28,  asli 

Heated.cm  plaünum  foil  it  Bwells  up,  bums  like  pitcb,  with  a  disagreeable  Gmpyreumatlc  smeU, 
and  a  amoky  Same,  leaving  a  coal  rather  difficult  to  burn,  and  flnally  a  little  eray  ash.  In  a  glaaa 
tube  yields  a  yellowiah-brown  oily  produot  of  a  aauseouB  empyreumaüc  odor.  Even  atrongnitrio 
»cid  acta  slowly  upon  it 

From  tUe  coal  moaaures  of  Wigan,  England. 

809.  pyRORBTINITII.    Part  of  Pyroretin  of  ^.  E.  Emss,  Ber.  Äk.  "Wien,  xa.  ö51,  1834,  J. 
pr.  Ch^  Ixiii.  155;  J.  Siaaek,  ib.     Pjroreünite  Zlono. 

Eesin-llke.  Deposited  in  powder  from  a  bot  alcobolic  Solution  of  pyro- 
retin as  it  cools. 


tO-00,  tj-drogen  9'33,  osygen  lO'G': 


C  30-02  H  9-42  0  [10-5e]  =  100, 

ApproaoJxes,  ss  Stanek  statea,  the  beta-resin  of  the  resin  o^Fmus  aMes  (Jolinston)=:t?io  Hja  &s, 
Bild  also  copamc  acld  (fr.  oopaiba  balaam)  6,o  Hm  Ö,,  and  oüier  related  compounda,  aliowiog 
that  it  ia  probably  from  couiferoua  trees. 

Obs. — Pyroretin  of  ßeuEs,  the  reein  wbieh  afforda  the  above,  oceurs  in  tbe  brown  coaJ,  between 
Saüsl  and  Proboacht,  near  AuBaig  in  Bohenüa.  It  oooniB  in  masaes  from  the  aiüB  of  a  nut  lo 
äat  of  a  man's  hoad,  and  also  in  platea  an  inch  thick.  It  is  brittle ;  of  browniah-Mack  color  f 
gceaay-reainouB  luBtre;  wood-brown  powiäer;  H,::::2-5;  G.  =  1'05— 1-lB;  and  resemblea  much 
browa  eoaL  It  burns  with  a  reddiab-yellow  fiame,  and  a  strong  odoc  lika  that  of  burning  amber, 
and  leavea  a  blaok  coal.  It  meUa  eaailj,  decompoaing  and  giviug  off  white  fumes,  and  Jeaves  an 
asphalt-like  mass.  Reusa  atatea  evidcnce  showii^  that  it  haa  probably  been  formed  by  the  acüon 
of  the  heat  of  a  basaltio  dike  on  a  bed  of  brown  ooal. 

810.  EEtrasnnTB.  Part  of  Pyroretin  of -4.  M  Eam.  Eeain-like.  Oolor  flne  reddiah-brown. 
Soluble  m  boiUng  aloohol  and  in  ether,  and  not  deposited  from  Üie  alcoholio  Solution  on  its  oooJing. 
Stanek  (l.  a)  found  for  the  composition  of  the  reain  thua  obtained,  C  81-09,  H  9-41,  0  9-44=100; 
correapondiDg  to  Sia  Sso  ©s-s ;  and  he  legarda  the  aubstanea  aa  a  mixture  of  the  aboTo  pyrore- 
tiaite,  ßjo  Hjo  O,,  with  another  ream  (here  designated  reuisMte)  of  the  formula  ßjo  Hja  -0«. 

811.  EOOHLEDERITB.   i'aj-io/SubsMnaBituminoae  Ä(!!Äteifcc,Bor.  Ak-Wien,  vi.  53,  !851| 
i.,  Heft  3;  Kenng,,  üeb.  1850,  141,  1853,  134. 

Keein-like.  Color  reddish-brown.  Transparent  or  translucent.  Melting 
point  100"  C.     Soluble  in  alcohol. 

Comp.— Ratio  ofe,  H,  0^40  :  56  :  6.    Analyais:  Eochleder  {1.  c): 
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Bums  Witt  a  yellow  sraoking  flarne,  somethmg  like  amber. 

Obs. — The  part  soluble  in.  aJcohol  of  a  bitumiuouB  substajioe  calied  melanohjme  by  naidinger, 
Bnd  foTiQä  in  maaseB  as  large  ag  Öie  head  in  the  browQ  eoal  of  Zweifelareuth,  cear  Neufcirelien  iu 
Eger,  Boieaiia.  A  aimilar  subBtance,  of  somawliat  ligtter  color,  oceura  at  Celmitz,  near  StrakoaitE, 
in  Boliemia, 

The  reat  of  the  aubstanco  inaoluble  in  alcohdis  the  spaoies  msknelUte,  p.  "160. 

812.  SCHLANTTB.    Part  of  Anthracoxen  of  Eenss  (see  p.  146),    Schlanite  Dana. 
A  dark  or  üght  brown  powder,  obtained  through  Solution  by  etber  from 
anthracoxeiie. 

3J=Carbon  81*63,  hydrogen  8-86,  oiygen  9-52=100. 

H8-71  0  982=100. 


813.  GUYAQUILLITE.    JoJmatmt,  Phll.  Mag.,  lüi.  329,  1838. 

Amorpiioiis.     In  large  masses  or  layers, 

Tields  eaeily  to  tbe  knife,  and  may  be  rubbed  to  powder.  G.=1'092. 
Color  pale  yellow.  Lustre  not  resinoua,  or  imperfectly  so.  Slightly  solublo 
"' "1  water,  and  largely  in  alcohol,  forining  a  yellow  Solution,  which  is  in- 
'  Y  bitter. 


Comp.,  etc.— Ratio  for  e,  H,  0=40  :  53  :  e^Carbon  16-6S5,  hjdn^en  8-114,  ozj^n  15-181 
=  100,  JohüBton.  Be^na  to  melt  at  «9^°  0.,  but  does  not  flow  easily  tili  near  100°  C.  As  it 
cools  becomoa  viscid,  and  msy  be  drawn  iuto  fiue  fenadoua  threada.  SoluMe  in  cold  aulphuric 
acid,  forroing  a  dark  reddiali-brown  Solution.  A  few  dropa  of  aramonia  put  into  the  alcoholic 
Solution  darken  the  color,  and  flnolly  change  it  to  a  dark  browaiah-red. 

It  is  Said  to  form  aa  aiteaalva  deposit  aesr  Guyaquil  in.  South  America.    Evideutly  a  mix- 

814.  MIDDLETONirU.    J.  F.  W.  Johnsion,  Phil.  Mag.,  ni.  lü.  261,  1838. 
In  rOTinded  maescs,  seldom  larger  than  a  pea,  or  in  layere  a  sixteentb  of 
an  ineb  or  lesa  in  thickness,  between  layers  of  coai. 

Brittle.  Gr.=l-6.  Lnatre  resinona.  Color  reddisli-brown  by  reflected 
ligbt,  and  deep  red  by  transmitted ;  powder  ligbt  brown.  Transparent  in 
smaU  fragments.  !N"o  taste  or  smell.  Blackens  on  exposure.  Only  a  ti'ace 
disBolved  by  boiling  alcohol,  etber,  or  oil  of  turpentine,  Not  altered  at 
210°  0. 

Comp.,  eto, — Eatio  for0,  H,  0=40  ;  44  :  2,  Johii3lOD,=Oarboii  86-33,  hydrogen  Vm,  osjg&n 
6-15  =  100.    Johnaton  obtainod  (ä)  Carbon  86-21,  hydrogen  8-03,  oxygea  5-16=100. 

On  a  red  dader  hurna  like  resin.  Softens  and  melta  in  boiling  nitric  acid,  with  the  emiaaion 
of  red  ihmea;  a  brown.  ilooky  precipitate  falls  on  cooling.  Soluble  in  cold  oonoentrated  aul- 
phuric acid. 

Obs — Oceura  between  layerB  of  coal  about  the  middle  of  the  Main  coal  or  Haigh  Moor  seam, 
at  the  Middleton  collieries,  ncar  leeds,  in  thin  layers  and  masws  rarely  tbicker  than  ^  in.,  and 
Utile  roundod  massea  seldom  larger  than  a  pea    also  at  Newcastla 

815.  STAHEKITE.    Part  of  Pjroretin  r>(  Ä   E  Feus     Ber  Ak.  Wien,  sii.  651,  1854,  J.  pr. 
Gh.,  Isiii.  155;  J.  Staael  ib     Stinekite  itan«. 

Eesin-like.     iNot  soluble  iu  any  fluid  witbout  deconiposition,  and  not  at 

HcstccCy  Google 


COMTOTJKDS. 

öll  in  a  Solution  of  potash.    Separated  from  tto  pjroretin  of  J 
boilirig  alcohol,  which  leares  it  behind. 

Comp — Eatio  of  «,  H,  ©=39  :  44  : 
=  100.  Perhapse,  H,  6=40  :  44  :  6=( 
ysis ;  Stanek  (1.  c ) ; 

(I)   Cl&'ll  H7'30  0  15-99=100. 

When  healed  gives  off  the  odor  of  euccinic  aräd. 

Obs. — Por  looality  and  charactera  of  tlie  pyroretin  of  Reuas,  affording  the  abOTB,  See  p.  lii. 

816.  ANTHRAOOXENITX3.    Part  of  Anthraeosen  (fr.  Brandaisl)  Umss,  T.  Laurenz,  Ber.  At. 
"Wien,  zxL  2t!,  18S8,  J,  pr.  Ch.,  Isii.  42S,  1856.     Anthracoionite  Dma. 

Obtained  as  a  black  powder  from  a  resin,  Ijy  separating  the  remainder 
by  means  of  ether,  the  antbracoxenite  beiiig  insoluble  in  ether. 

Comp. — Batio  of  6,  H,  0=40  ;  38  :  T  J.     Analyais  ;  Laurenz  (1.  c) ; 

%  0  15-274  H  6-181  0  18-B39. 

11  p.  c  of  aah  were  separated.    Not  aolable  in  menstrua  without  doeomposition. 

Ob». — From  a  resin-like  matetial,  conBtituting  layers  2^  in.  thick  between  layera  of  coal,  in  tlie 
coal  beda  of  Brandeial,  near  Schlan  in  Bobemia ;  tLe  maaa  ia  amorphoua,  and  lias  H.  =  S'6 ; 
G.=I-18]  ;  luatre  eslömallj  weak  adamantine]  color  browniah-black,  hjacinth-red  in  thin. 
aplinlera  by  tranamitted  light ;  Btreak  dnll,  yellowiah-brown ;  fraoture  small-conchoidaJ ;  eaaily 
rabbed  to  a  fine  powder ;  üisaa  easUy ;  bums  witli  a  yoUow  smoking  fiame,  and  an  odor  not 
diaagreeaMe.  This  siibstance  was  named  «mfcaeoiewe  by  Reuss.  Thenamei 
to  the  part  inaoluble  in  euer.    Tho  acQuble  part  ia  namod  aelilanlte  (p,  746). 


817.  TASMANITE.    Eealniferoos  Shalo  (fr.  Tasmania),  Catal.  Internat.  EjJiib.,  1862.      Taa- 

manite  A.  K  Chwch,  Phü.  Mag.,  IV.  isvüi.  46B,  1864. 

In  disks  or  scales  thickly  disseminated  throngh  a  laminated  shale ;  ave- 
rage  diameter  of  ecales  about  -03  in. 

H.=3,  G.=1'18.  Lnstre  resinons.  Color  reddish-brown.  Translu- 
cent.  Practure  conchoidal.  !Not  dissolved  at  all  bj  alcohol,  ether,  benzole, 
tui'pentine,  or  biaulphid  of  carbon,  even  when  heated. 

Comp.,  etc. — So  action  with  nmriatio  aoid.  Slowly  osydized  by  nitrie.  Eeadily  oarboniaed 
by  aulphuric  acid,  witb  evolution  of  sulphuretted  hydrogen.  Alkalles  in  Solution  without  aoiäon. 
Buma  readüy  with  a  smoky  fiaroe  and  offenaiva  odor ;  fusea  partially,  yielding  oily  and  aolid  pro- 
ducta, having  a  disagreeabfe  smeU.  Katioof  6,  H,  0,  8=40  ;  63  ;  2  :  l=Oarbon  19-21,  hydrogen 
10-23,  sulphur  5-28,  oiygen  5-28=100,  correaponding  nearly  to  Buccinite,  in  which  part  of  tho 
oiygen  is  replaced  by  auiphur.    Aualyaia :  Churoh  (L  o.),  alter  rejecting  8-14  p.  o.  of  ash; 

C  19-84  H  10-41  S  5'32  0  4-93 

Obs. — Prom  the  river  Meraey,  north  aide  of  Taamania.    The  rook  is  oalied  comhustible  ehale. 

A  caking  bituminons  coal  from  New  Zealand,  analyzed  by  0.  Tookey  in  the  laboratory  of  Prof, 
Percy  (see  anal.  18,  p.  157),  eontained  2-31  p.  o.  of  sulphur  and  no  iron,  the  ash  being  peouliarly 
white ;  and  Peroy  romarks  {Met.,  101,  102)  that  the  auiphur  may  have  been  present  in  a  atate 
aimilar  to  tiiat  in  flbrlne.  The  exiatcnce  of  a  sulphur-bearing  reain  like  the  above  ftom  Tasmania 
rendera  it  probable  that  the  New  Zealand  coal  is  impregnated  witb  a  similar  insolublo  resin ;  2-37 
p.  c  of  sulphur  woiald  correspond  to  the  preaence  of  about  44  p,  o.  of  auoh  a  reain. 

818.  DTSODIZiB.    (fr,  MeUh,  Sicily)  Favio  Bocmne,  Recherches  et 
1614.     Dyaodile  Cordier,  J.  ä.  M.,  iriii.  275,  1 
HouiUe  papyrac&i  Tourfae  papjiaoee.  Fr. 
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AOID   IIYDE0CARB0N3. 

In  very  thin  leaves  or  folia,  flexible,  slightly  elastic, 
G.=1'14— 1'25.     Color  yellow  or  greenish-gray.    Streak 

Comp.,  eto. — Teiy  inflaniiiiable,  bumicg  with  a  bright  flaine  and  an  odor  like  that  of  aaafcetida, 
leaying  an  aah.  in  the  form  of  Jaminte,  coasisting  lai^ly,  aa  shown  by  Ehrenberg,  of  the  siliceous 
Shells  of  iafuaoria,  eapeoially  of  Naviculaj.  Delesse  found  (Ttfiae  anal  Cliirn.,  1,  1843)  a  yarielrf 
from  Ölimbach,  near  GiesBen,  to  afford  waler  and  volatile  nr"" —  *"  "  — ' —  ''  ---^  '--■ 
tbe  laet,  l'l'i  wero  aoluble  silica,  ll'O  aesquioifd  of  iion, 
tasmanito,  aa  Church  enggosts. 

Oba.~0rigiiiBllj  from  Melili,  Sicily,  forming  a  coaly  deoc 
leavea,  whioli  had  evidenüy  been  derived  from  the  Joint  di 

and  Pili  mal  matter.     Reportod  also  from  the  lignite  deposits  of  Westerwald  near  Eolt;  of  S 
berg  to  the  north  of  Sept  Montagnea ;  of  Saint  Armand  in  Auvergue ;  Glimbaoh  near  Giessen  ] 
hut  tho  resl  nature  of  noae  of  theae  auhatances  liaa  been  iuvestigated, 

819.  HIROnX.    Hireine  PidMngfon,  Areh.  Pharm.,  IxdT.  318,  Eenng.  Ueb.,  1853,  1S4. 

Ämorpiiotis. 

G.=l"10.  Coloi' exteriorly  brown,  ■within  yellowish-brown.  Subtrans- 
lueent  to  opaque.  ¥racture  condioidal.  Sottens  in  boiling  water,  and 
then  bas  tho  odor  of  a  resin.  In  eold  alcohol  a  little  eoluble ;  in  boiling 
about  one-half,  and  the  Solution,  wbicb  is  gold-yellow,  affords  wliite  floeks 
on  eooling. 

Pyr.,  etc. — In  the  flame  of  a  oandle  ftises  and  burns  with  a  yellowish  flame,  like  a  bituminoua 
coal,  and  loavea  a  tough  coaly  globale  of  a  peouliarly  strocg  animal  odor  (wlience  the  name,  from 
Mrcas,  a  goal).  Aflec  eomplete  combustion,  leavea  an  aah.  In  anlphurio  acid  aoluhle,  and  color 
of  Solution  blood-red. 

630.  BiiKERisiTE.  Part  of  Baifcerit,  Dickäuaaigea  Hara,  Hermann  (see  p.  733).  A  thiok  tar- 
like  fluid  at  15°  C.,  and  a  eryatallipe  granulär  deposit  in  a  viscad  honey-like  raass  at  10°  C.  Color 
brown.  Translucent.  Odor  balaamie.  Taatelikethat  of  wood-tar.  Baailyandperfeotly  soluble 
in  alcohol  and  ether.    The  alooholic  Solution  bocomea  milky  when  diluled  with  water. 

Conatitules  32'81  p.  c  of  the  baikerjle.    No  analysia  yet  made. 

82I)A  DOPPLERHE  of  Jl  G.  Dsidke,  B.  H.  Ztg.,  xvii.  883.  (Not  Dopplerite  aceording  to  Kermg., 
üeb.  1858,  141.)  ficayiah,  earthy,  plaatic  in  the  fingera  wlien  fresh;  bacoming  dark  raddish- 
btown  to  blaok  on  drying, 

Yielda  after  drying,  combustible  subatance  83'25,  watur  12-5,  aah  4-25.  Buma  witli  a  bright 
flame  and  intenae  teat,  and  differs  from  dopplerite  in  ilds  respeot^  and  alao  in  containing  mtich 
leaa  watar. 

From  a  peat  hed  at  Pinkenbach  ia  the  Oamton  of  St.  Gall,  Switaerland. 


III.  ACID  HYDEOCARBONS. 

821.  BUTVRSLIiITE.  Bog  Butter  WiUiamsoii,  Ann.  Ch.  Pharm.,  liv.  125,  1845.  Eutyrit 
Ghcker,  Sja.,  S,  1847.  ButjTO-limnodic  Add  Bramr,  Chem.  Gaz.,  1852,  376.  Butyiellite 
Dana. 

CryBtalHzable  in  needles.  Butter-like  in  consistence.  Color  wliite. 
Meiting  point  of  impnre  native  material  47°,  Brazier ;  bnt  of  material  after 
Solution  in  alcohol  51°,  Lack;  52°— 52-7°,  Brazier.  Easüy  solnble  in 
alcohol  or  ether. 

Comp. — essHsiOj,  Braaier=Carl>OE  75-0,  hjdrogen  12-5,  osygeiiI2ß=100,  and  like  pahuitio 
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Vftö  HTDEOCAKEON  COMPOÜNDB. 

add  in  ratio.    'William son  gives  the  less  probable  formula  6sa  Hneöj.    The  foUowing  areWÜ- 
liamson's  analjses  p.  e.):  Nos.  1,  2,  were  the  uncrystaUized  butjrite;  3,  that  obtained  by  com. 
bmaKon  wlth  potaeh  (with  wMcb  i6  forma  a  kind  of  eoap)  and  a  Separation  atterward  by  add ; 
C  H  0 

1.  Uncrystaüiseil  'la-TS  13-50  13-72=100. 

2.  "  78-89  lE'-SI  13-14=100. 

3.  From  potaah  Solution  15-05  12-56  12-39=100. 
Obs. — From  the  peat-l)oga  of  Ireland. 

The  nams  butytite  being  used  in  chemistry  for  another  substance,  it  is  here  ehangcd  to  tho 
form  above. 

822.  GSOOERELLITE.     Geoceiinaäure  Brückner,  J.  pr.  Gh.,  Ivü.  10,  1862.     ßeoceric  Acid, 


Color  white.  Brittle,  and  easily  pulverized.  iNo  crjetallization  observed. 
Soluble  freely  in  hot  alcohol,  and  deposited  from  tiie  Solution  aa  a  jelly  on 
cooling,  with  nothing  crystalline  under  the  microscope.   ICelting  point  82°  0, 

Comp.^ — -Gss  HsoÖjt  Brückner;  =  Carl)oa  1&'24,  üydrogea  13-21,  oxygen  1-55=100.  ÄnalyEis: 
Eraokner  (L  c.J : 

(f)  Carbon  18-61        Hydrogen  12-10        Oiy gen  18-69=100. 

The  add  was  separated  by  combinatioo  with  lead  by  action  with  a  hot  Solution  of  acetata  of 
lead. 
Obs,^ — Separatod  from  tbe  äarb  Iromi  brown  eoal  of  Gesterwita.    See  Geooebixb,  p,  733. 

pr.  Ch.|  Ivii.  5,  1852.     Georetinic 

Cryetalüzable  in  white  needles  from  an  alcoholic  Solution.  DiesolTes 
easily  in  hoiling  alcohol ;  and,  if  tho  Solution  is  a  conccnti'ated  one,  crystal- 
lizes  ont  more  or  lesa  conipletely  on  cooling. 

Comp. — esäH^es,  Brückner, = Carbon  62-Gl,  hydrogen  9-BS,  osygen  27-83=100.  The  lead 
Salt  afforded  Carbon  43-36,  hydrogen  6'59,  osyd  of  lead  34-B8,  osjgen  [15-4'7]  =  100. 

Obs. — Separated  fi-om  the  yeUowiBh-brown  brown  coal  of  Gesterwita.  See  Leooopbtkitb,  p. 
T43, 

824.  SnOOINEUiITE.  [Sucdnum]  vettitar  [by  diatiilation]  partim  in  oleum  sui  eoloris, 
partim  denique  in  candiäum  qm^äarn  ei  temue  quod  similitudinem  quandam  gerit  speciemque 
BEÜa,  AgHc.,  Nat  Foss.,  233,  1548.  Flos  Saooini  Mtav.,  Alohem.  Traot.,  399,  1597.  Sucdnio 
Add.    Sncdnellite  Dana. 

Orthorhombic.  T r\  I=1W°  18',  0  A  1=12&°  4S' ;  «  :  5  :  e=l-0425  :  1 : 
1-Y425,  Eamm.     1  :  1,  bas.,=100°  30',  macr.,  135°,  brach.,  96°  32'. 

H.=l,  G.=l-55.  Lusti-e  vitreous.  Colorless  or  white.  An  aromatic 
odor.    Soluble  in  water. 

Comp,^ — 04  Hb  0j=Oarbon  40-7,  hydrogen  5'1,  oxygen  54'2=100.  Bvapotales  at  a  low  tem- 
peratnre,  and  on  cooling  eondenses  in  etystala. 

Obs.— Bxiata  in  amber,  conatituüng  2i  to  6  p.  o.  of  the  mass,  and  easily  obtained  from  it  bj 
distillatiOQ.  Ita  presence  rondy  formed  in  this  resin  ia  shown  by  the  fact  that  it  may  be  separated 
eiäier  by  water,  ether,  or  alkaliea,  llie  amber  being  left  after  tlie  treatment  wiöiout  ita  aucdnic  add. 

826.  SETINXILLITB.  Fo/rt  of  Bright  Tellow  Loam  (fr.  Bovey)  so  saturated  with  petrolenm 
that  it  butna  üke  aealing-wax,  J.  Müles,  PMl.  Trana.,  11.  536,  1160 ;  Bitumen  fi-om  Boyey,  EeMn 
Bsphaltum,  Haidiett,  ib.,  1804,  402 ;  ßetinite.  ßeain  of  Reün  Aaphalt,  Betinic  Aold,  J.  F.  W, 
Jöhnstoa,  Phil  Mag.,  III.  xiL  560,  1838.     Retinellite  Dana. 
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ACH)  HYDKOOiKBONS.  74:9 

Eesin-like.  Light  brown.  Begins  to  melt  at  121°  0.,  is  perfeetly  fluid  at 
160°,  and  gives  off  a  reKin-like  odor  at  100"^  0.  Soluble  iu  alcohol,  still 
more  frcely  in  ether. 

Comp — 0.  latio  for  ß,  H,  0=21  :  28  :  3,    Analysia :   Johnston  (1,  c) : 

C  16-36  H  8-i5        0  14-3il=]00. 

Johnaton  deseribea  salts  of  retinio  aoid  with  silvsr,  Icad,  and.  lima. 

Obs, — TliB  retinaaphelt  of  Hatohett,  froTii  the  Tertiary  coal  of  Bovey  in  Devonshire,  from 
wliieh  aloohol  separates  Öie  abope  apecisa,  ocoura  in  roundish  massea,  haying  H.=l— 2'5  ;  &.= 
1-13B,  Hatchett;  luatre  slightly  resinoua  in  tha  ftactura,  oHeu  earthy  eitemaUj';  color  light  yel- 
lowisli-browü,  aometimes  greeii,  yellow,  redäiah,  or  atriped ;  ond  is  subtraosparect  to  opaqua ; 
often  flexible  and  elaatie  wlien  firat  dug  up,  though  brittle  on  dryiag.  Johnston,  after  drjing  Ihe 
retioaaphalt  at  300°  0.,  obtained  (1.  c)  53-92  p.  o.  of  reain  solnbla  in  aleohol,  alds  of  insoluble 
organio  matter,  and  13-28  of  aflh=100.    The  insoluble  portioö  hBS  not  been  invastigated, 

Hatdhett  fbimd  (L  c)  vagetable  re^  65,  bitnmen  41  (the  insoluble  pari,  which  he  r^arded 
aa  aaphall,  and  allodes  to  in  the  name  retinasphalt),  and  earthy  matter  S=98. 

A  rdirätefrom  Halle  afforded  Bnotok  (Schweig.  J.,  i.  280,  1811)  91  parta  soluble  in  abaolute 
alcohol,  and  9  pacts  insoluble.  The  ßrmer  girea  a  yellowiah-brown  deposit  ou  dilution,  and  ia 
more  soluble  In  bolling  dituta  alcohol  than  in  cold;  and  it  ia  inaoluMe- in  pure  ether  aad  turpen- 
tine.  The  lailer  is  also  inaolnble  ia  ether.  Both  are  soluble  in  albahea,  whioh  would  seem  to 
indicate  tiiat  they  are  add  in  tiisir  relationa. 

The  reajD  fuaes  with  more  difEculty  thao  moet  resins,  blackens  in  the  heat,  and  gives  out  a 
strong  aromatio  odor.  By  dialillation  jieMs  a  brown  thlok  oü,  some  water  contaicing  a  little 
acetic  acid,  bcaidea  carbonio  acld  and  carburetted  hydrogen. 

626.  DOPPLERITE.    Dopplerit  Said.,  Ber.  Ak.  Wien,  ii.  287,  1849,  lii.  281. 

Ämorphous.  In  elaatie  or  partly  jelly-like  massee.  When  fresh,  brown- 
iah-black,  with  a  duU  brown  streafc  and  greasy  Bubvitreoua  lüstre ;  and 
wheu  in  thin  platea  reddiah-brown  by  transmitted  lieht. 

H.=0-5.  G.=l-089,  Fcetterle.  After  drying,  H.=2— 2-5,  G.=l-466, 
and  lusti'e  somewhat  adamantine.  Beeomea  elastie  on  di'ying  from  exposure 
to  the  air,     Taateless,     Insolable  in  alcohol  or  ether. 

Comp.,  eto. — Satio  for  ß-,  H,  O,  nearly  10  :  12  :  5,  from  am 
misture  of  different  acids,  related  to  humie  acid.  Änalyaes  :  1. 
1849);  2,  3,  F.  Mühlberg  {Jahrb.  G.  Jteleha.,  xv.  283,  1865): 

0  H  0  N 

1.  Auesee  51-09        5-29        42-59        1-03  =  100  Schrötter, 

2.  "  Bfl-94         5-20  SB'86        =;100  Mühlbei^. 

3.  Obburg    (1)50-63        5-58  37-79        =100  MüMberg. 

FroraFo.  1,  5-86  ofaah  are  osduded;  ß-omNo.  2,  6-18;  from  3,  6  to  14-2  p.c.  Allweredried. 
Schrötter  found  the  loss  of  water  78-5  p.  c;  and  MüMberg,  at  110°  C,  for  Ho.  2,  20-04p.c.  for 
an  air-dried  apeciraen;  for  S,  81-8  p.  o.  for  a  jelly-Uke  speeimen,  and  19-7  for  an  air-dried.  1q 
causöo  potaah  aoluble,  -with  a  reaidua  of  earthy  mattera. 

ObH.^Pound  in  peat-bads,  near  Auaace  in  Styria ;  and  in  Gontin  in  Appenzell,  and  Obbiirg, 


Named  after  Bergrath  Doppler,  who  waa  the  firat  to  bring  tho  siihatence  to  notice, 
0.  W.  Giimbel  has  refbrred  here  (Jahrb.  Min.  1S58,  278)  a  substance  from  a  peat-bed  near 
Berehtosgaden.  It  ia  aoft,  plasläc,  elaaüc,  blaclr,  of  waxy  luatro,  taatelesa;  oc  drying  in  the  airit 
resemblea  compact  coal,  is  brittle  and  Telvet-black,  and  haa  H,=2-6,  G.  =  l-439,  lustre  yitreoua, 
with  powder  browniah-blaek.  The  car-dried  material  losea,  at  80°  C,  12  p.  c  of  -water.  Unlike 
dopplerite,  it  buma  with  a  bright  yellow  flame,  ia  partially  soluble  in  alcohol,  and  the  alcoholio 
aolntion  alfords  a  reain  (Ketrag.  Ueh-,  1858,  142). 

A  pitch-black  coaUike  subatance  from  die  peal^beda  at  Kolbonmoor,  near  Berchteagaden,  the 
same  that  are  described  by  Giimbei,  related  to  dopplerite  in  eompoaition,  and  in  nol  fowiiinj  with 
a  flame  when  inaerted  in  fragmenta  in  the  flame  of  a  oandle,  has  been  analyzed  by  C.  Gilbert 
Wheeler  (priv.  contrib,,  dated  Hurambei^,  Ja»,  28,  1866).    It  afforded  him : 
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It  appears  to  te  the  same  BubatBDOe  that  ia  here  parWaUy  described  by  GiimbeL 
Mr.  Wlieeler  observes  that  it  is  fouad  imbedled  in,  aad  entirely  surrounded  by,  the  peat ;  and 
speeimens  ehow  well  the  transiöon  from  peat  to  Üia  coal-liko  subfitance.  , 

827.  MELANBLUTB.    Part  of  Melaachym  of  ffaid.  (see  p.  Hl).    MelaneUite  Dana. 

Black  and  gelatinous,  aa  obtained  by  Eodileder,  Separated  from  rock- 
lederite,  or  tke  reainous  ingredient  of  melanchyme,  by  disaolving  tke  latter 
out  by  meaEB  of  aleobol. 

Comp.,  otc— The  jeUy-like  maaB  gave  en  aualysis,  Carbon  61-14,  hydrogen  4'T9,  osygen 
28-OT=10(l,  correspocdiQg  to  the  ratio  48  :  40  ;  15=Carboii  6t'3,  hydrogen.  i-1,  osygen  28-0= 
100,  The  ratio  48  :  40  :  le=12  :  10  ;  4  affords  the  percentage  0  661,  H  4'fl,  O  39-3  =  100.  Tte 
HUbstance  ia  regarded  by  EoeHeder  aa  an  add  related  to  ulmic  aoid.  But,  as  it  was  not  combined 
with  a  baae  before  aualysis,  tliere  is  no  proof  of  its  purity. 

On  the  locality  and  materiai  affording  this  aoid,  aee  EflOELBDBRtTE,  p.  144. 


IV.  8ALT8  or  OKGAKIO  ACIDS. 

823.  MÜLLITB.    Honigsteio  (fr.  Thuringla)  Weiti.,  Borgm,  J.,  1189,  i.  380,  395,    Honigatein 

Earsi.,  Mus.  Iiesk.,  ii.  P.  1,  335,  1189.     Suoein  transparent  eii  cristaui  octaMrea,  Pierre  de 

miel,  V.  Born,  Cat.  de  Raab,  iL  90,  1190,     Mellites  GmeUr^  linn.  Syst.,  ÜL  282,  1793.    Mellüite 

Kirvjan,  Min.,  ii.  68,  1786.    Mellile  H.,  üi.  J801.    Honigstein,  Meiaiöius,  =Honigst6insäui-e 

(ÄCidmn  meliHthieum)+Alautierde+Wasaer,  Klapr.,  Air.  Berlin,  1799,  Beiti.,  iiu  114,  1801. 

Tetragonal.     0  A  1=33°   29'  ;   «=0-745445,   Kokscbarof      Occura   in 

octakedi'ons,  witb  often  the  planes  *'-*  truncating  tke  basal  augles,  and 

Bometimes  the  terminal  angle  and  basal  edges  trnncated,  the  oeeurring 

planes  being  O,  T,  i-i,  1.    1  A  1,  pyr.j^illS"  16',  basal,=93^  IJ' ;  1  A  *-*= 

121°  52'.    Oleavage  :  oetahedral,  very  indistinct.    Also  in  massive  nodulos, 

grannlar  in  strncture. 

H.=2— 2-5.  G.=l-55— 1-65;  1-636— 1-642,  Kenngott.  Lustre reainous, 
inelining  to  vJtreous.  Oolor  honey-yellow,  often  reddish  or  brownish ; 
rarely  white.  Streak  white.  Transparent — transluceiit.  Fracturo  con- 
choidal.     Scctile. 

Comp.— Sl  M'+  18  fi=:M:elliäo  aoid  40-5.'!,  alumina  14-32,  water  45-15.     Analysea  ;  1,  Klaproth 
(ßeitr.,  iü.  114);  2,  Wöhler  (Pogg., -viL  326};  8,  J.  y.  njenkof  (Kokack,  üL  211): 
MellHIe  seid    46  41-4  42-36 

Alumina  16  14-5  14-aO 

Water  38  =  100  K.         44-1  =  100  W.       44-16 1. 

Pyr.,  etc. — WMteas  in  tie  Same  of  a  candle,  but  does  not  takeüre.  Diasolvea  innitrio  aoid; 
decompoaed  by  boiling  water.    In  a,  matraas  yields  water. 

Obs. — Ooeucs  inbrownooal  at  Arten  in  Tiuringia;  at  luachitz  neat  Bilinin  Bohemia;  near 
Walohow  in  Moravia;  in  the  ßort.  of  Tula,  ßnsaia  in  Europe;  Nertschinsk,  beyond  Lake  Baikal. 

839.  PiöOTiTE  Johnsion  {Phil,  Ma^.,  IIT.  jyü.  382).  A  aalt  of  alumina  and  an  organic  aoid  called 
mudescous  acid  by  Joinaton.  Coniposition  4  Sl+6aHioOj  (the  aeid)  +  ii1  S.  Formod  on  graniw, 
in  Comwall,  from  the  aotion  of  wot  Vegetation.     Roported  also  ftoin  Wicklow  (Oh.  Gaa.,  1852,  318). 

829A.  OaoAHio  Salts  op  Iboh.  NatiTe  oompounds  of  imu  and  oi^anic  acids  have  been  indicatod 
byBeweliuä  and  olhec  ohcmist«  as  common  in  marshes.  Butnone  of  themhaayet  bcen  properly 
iuvesljgated,  the  kinds  of  acids,  aa  well  ea  Hie  proportiona  of  acid  to  baaea,  being  undetermined. 
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ABPHALTOM. 


APPENDIX  TO  HTDROCARBONS. 

830.  ASPHALTUM.  'A^^^rai  Ärislot.,  Strato,  IHosc^  f<ia  Bitumen  J'iwi,,xxsT.  51.  Asphallj 
Mineral  Piteh.  Aspiialt,  Bej^ocli,  Brdpooh,  Gsrm,  Asphalte,  Bitume,  A  [For  sjn.  of 
PittaspliBlt  or  Minoral  Tar  (BergtJieer  Oerm.\  See  p.  138.] 

Asplialtum,  or  mineral  pitch,  ia  a  raixture  of  different  hydrocarbons,  part 
of  whieh  are  oxygenated.     Its  ordinary  characters  are  as  followa  : 

AmorphoTis.  &.=!— 1'8:  sometimea  higher  from  impurities.  Lnstre 
like  that  of  hlack  pitch,  Color  brownish-black  and  bia«k.  Odor  bitumi- 
nou9.  Melts  ordiaarily  at  90°  to  100°  C,  and  bams  with  a  bright  flame. 
Soluble  mostly  or  -wbolly  in  oil  of  tui-pentine,  and  partly  or  wliolly  in 
ether ;  commonly  partly  w.  alcohol. 

The  raore  solid  kinds  graduate  into  the  pittasphalts  or  mineral  tar  (p. 
728),  and  through  these  there  is  a  eradation  to  petroleum.  The  fluid  kinds 
cliange  into  tte  solid  by  the  loss  or  a  vaporizable  portion  on  exposure,  and 
also  by  a  procesa  of  Oxydation,  which  con&ieta  first  in  a  loss  of  hydrogen, 
and  flnally  in  the  oxygenation  of  a  portion  of  the  niass. 

Comp. — Tlie  action  of  heat^  aleohol,  etter,  naphttaj  snd  oil  of  turpentina,  as  well  as  direct 
BoalyseB,  ahow  üiat  the  BO-eaÜed  asplialtum  from  different  loealiüeB  is  yerj-  variouB  in  composi- 
tion.  Tat  the  tnio  compoaition  is  not  known  of  anj  one  of  them.  It  ha»  teen  ahown  only  that 
tlie  following  are  the  daasea  of  Ingredients  present ; 

A.  Oils  vaporizaMe  at  abont  loü"  0.,  or  helow;  sparingly  present^  if  at  aU. 

B.  ^eaiT/mte,  probabljof  thePittoliumorPotcolenegroupa(pp.  128,  739);  Taporizablebetween 
100°  and  250°  C;  constitoting  sometimes  85  p.  c.  of  themaas. 

C.  IMns  soluble  in  alcohol. 

D.  Solid  asphoH-like  avhakaice  or  sjihstances  solMe  in  eiher  and  twt  m  aleohol;  black,  pitoh-like, 
luBtrous  in  ftacture;  15  to  85  p.  c 

E.  Blaclt  or  brownisk-H'uJi  s^shmce  or  snbslances  not  soMile  eilJier  in  otoAni  w  eiÄö- ;  similar  to 
D  in  eolor  and  appearauoe,  Kerateu ;  brown  and  lilmin-like,  Tölckel;  1  to  75  p.  e. 

F.  Nitrogenous  BubsfancaB;  often  as  much  as  oorresponds  to  1  or  2  p.  c.  of  nitrogen. 
BouBängaiilt  attcmpted  an  inveatigation  of  the  compoaition  in  18a7  (Ann,  Oh.  Phya.,  luiv. 

141),  and  anived  at  the  conclnsion  that  there  were  two  prindplea  preaent;  one  pelrokne,  an  oil, 
the  other  aspAoätec,  a,  solid,  and  concluded  that  all  asphalts  were  mistnrea  of  theae  two  in 
öifferent  proportiona.  But  his  peirolene,  ob  »Iready  observed,  is  beyond  queetion  a  miiture 
of  o^is;  and  hia  a^p/füleni^  needs  much  more  investigation.  Hia  special  esaminations  on  Ihis 
point  were  made  only  on  tiie  aaplialt  of  Becholbronn.  Ho  found  in  it  (1)  no  light  oil  (or  A),  as 
□ochingwas^Tenoffat  100°0. ;  (2)85-4p.  c.  of  Iieavieroil,  orhispeiroleite,  vaporized  between  100° 
and  230°  0.  |B) ;  aad  (3)  lif6  p.  0.  of  a  blaek,  lustrous,  aaphalt-like  solid,  his  asphailene,  soluble 
in  ether.  oil  of  turpeutine,  aud  fatty  oils,  but  not  in  alcohol  (D).  Asphallene  was  the  solid  aub- 
Btanoe  after  salyecting  the  asphaltum  to  a  temperature  of  250°  0.  in  a  hot  oU-bath, 

(SouBsiugault  has  been  quoted  by  Berzelius,  Eerstou,  Bammelaberg,  and  othera,  as  makiog  the 
asphaltene  not  aoluble  in  ether,  but  be  expressly  mentions  tta  aolubility.  He  also  states  earlier 
that  the  fnas»  of  the  asphalt  vras  leTiolly  soluble  in  ether ;  and,  also,  that  ho  used  ether  to  aeparate 
it  from  the  impurities  present,  after  which  kind  of  piiriücation  it  burat  wjßiout  reaiduo.) 

Bouasingault's  analysJs  of  asphaltene  atforded : 

Carbon  7B'0  Hydrogen  3-9  Oiygen  14-8=99'7 ; 

He  cloaes  the  paper  with  hia  analysia  of  an  asphalt 


and  remarka  on  the  near  approaeb  of  this  alphalt  in  composition  to  asphaliene,  But  in  1840 
(1.  c,  Ixsiiv.  444)  he  givea  two  new  analyses  of  the  Oaiitambo  aapbalt,  in  whieh  he  obtained  only 
i-66  of  oiygen  and  nitrogen  (see  anal.  1,  below) ;  nnd  adda  that  "  his  earlier  analysis  was  made 
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by  the  method  ordmarily  foUowed  at  that  time,  by  wiicli  mettod  te  was  uever  able  to  obtMn 
more  than  76  p.  o.  of  oarhon."  The  remark  virtually  concedes  the  inaccaracy  of  the  analjeU  also 
of  asphaltene,  or  at  least  giTes  suffloient  oocasion  for  a  very  large  doubt.  No  special  mention  ia 
maflo  in  thia  aecoiid  paper  of  Üie  asphalt  of  Beoiielbronn,  but  analyses  fite  giTon  of  pärolene  from 
the  looality, 

Nendtrich,  in  an  inveKtigatioii  of  an  aaphalt  from  Poklenicz»,  Austria,  found  it  to  oonsiBt 
almost  Boielj  Ol asphakene,  UM  ia,  It  wsa  soluble  in  ether  and  not  in  alooholi  and  in  1843  (Jahrb. 
&.  Reiche.,  vü.  liü)  obtaiaed  for  it  nearly  the  OTmpraition  of  asphaltene  (ot  0  K'iS,  H  Il^Ol, 
0  16-43)|  but  m  !847  (Haid.  Ber.,  üi.  271)  he  rejeets  his  earlier  results,  and  states  that  the 
mineral  coufeüncd  no  oxygert,  and  waa  caaentlally  idontical  in  corapositioa  with  petrolano,  as  stated 
on  p,  7S0. 

Other  analjsts  have  not  afforded  more  satisfäctory  results.  Part  have  been  contenteä  wlth 
flnalysea  of  the  ondividud  maas ;  while  othera  have  aacertained  the  portiona  aolulile  in  differenC 
manatnia,  without  aseertaining  the  constitueats  of  the  aubatancea  obtainod. 

The  followiug  table  eontains  the  proportions  of  Ihe  ingredients  A,  B,  0,  D,  B,  above,  m  a  few 
aaphalta.  The  lettera  E  and  A,  in  conneetion  with  tha  atatement  of  the  solubility,  stand  for 
ether  and  aleohol.  1,  Eoussinganlt  (1.  o.) ;  2,  Karaten  (J.  pr.  Ch,,  ssxv.  211) ;  B,  4,  Völekel  (Ann. 
Oh.  Pharm.,  LoxTÜ.  139);  5,  Klaproth  (Beitr.,  iii.  315);  6,  Meyrao {J.  d.  Phys..  xoii.  118);  7, 
Hermann  {J.  pr.  Ch.,  Isxiii.  232);  8,  Nendtvich  (Haid.  Ber.,  1.  c): 


A.  light     B.  Heav 


2.  Brazza,  Balmatia  60 

3.  Dax  very  lätle 
4  Travers,  near  iTeiifchatel  " 

5.  Albania  0  0 


D.  SoL  in  B, 


E.  Inaol. 

0    =100Bou3Bingai 

74-Ü=!10O  Kerstan. 

ofioirf  Itaif      Tölekel. 

Völckol 

0             Klaproth. 

0  N"    dtn  h 

0  aloohol,  and  t    di     I  e 


B.  Bastonues 

7.  Tachetschna, 

8.  Peklcnieza  irace 

Klaproth  found  the  aaphalt  of  Avlona,  Albania,  1 
completely  in  ether,  like  that  of  Peklenicza. 

It  ia  probable  that  the  material  insoluble  in  both  alcohol  and  ether  (oolumn  B,  ab      )  la  n  t 
alwaya  of  the  aame  kind.    That  from  tho  Brazza  aaphalt  (anaL  2)  was  blacfc  and  1    t 
aspbalWike ;  whüe  that  of  Dax  (anal.  8)  waa  brown,  and  uhnin-Uke. 

Ultimate  analjses  of  different  asphalta  have  afforded  the  followiug  reaulta:   1-u   Eb  Im 
(Aon.  d.  M-,  XV.  623);  4,  6,  Eegnault  (Aon.  d.  M.,  III.  iii.  161);  6,  WetherJU  (Trom  Am  Phü 
Soc.  Philad,,  18S2,  36S);  7,  Bouaamgault  (L  c,,  Isixiii.  444) : 


78'BO 
76'13 
77-64 


H      Ash 
l-ae    8-46=100  Bbelmen, 


■3Sl     1-03     5-13  =  1« 


'.  Caxitarabo 


m« 


The  moat  of  thoae  acaljsea  need  reviaio 

Obs.— Aaphflltam  beJonga  to  rooks  of 

superficial.    But  these  are  generally,  if 

Bomo  kind  of  bituminoua  material  or  vege 

Some  of  the  noted  localities  of  asphaltum 


wheace  the 
■whioh  ia  hot 
breadth  of  J 
La  Braye,  th< 


l  of  the  Baphaltoü 


parücular  age.  The  moat  abundant  d  p  ait  ar 
alwayB,  connected  with  rock  depoaits  t  im  g 
remaina  (see  p.  72S). 

the  region  of  the  Dead  Sea,  or  lake  Asph  llit 
■writera ;   a  lake  on  Trhüciad,  li  m  t 

but  is  aolld  and  cold  toward  the  ahorea,  and  has  ita  bord  ra 
ed  wiüi  the  htädened  piteh  with  trees  flourishing  over  it;  and  b  t  P  mt 
of  pitoh  look  like  black  rooka  among  the  foliage ;  at  varioua  places  in  b. 
ica,  aimiiar  jaues,  as  at  Caxitambo  (not  Coiitambo),  Peru,  whicJi  ia  used  at  Payta,  on  the 
(undec  the  equator),  for  pitohing  hoata,  etc.  |  at  Berengela,  Peru,  not  far  from  Arica  (S.), 
■  it  is  put  to  the  aame  uae;  in  California,  near  Ihe  eoaat  of  SL  Barbara,  an  area  of  some 
;  in  a  large  bed,  near  Avlona  in  Albania  (G.  =  l-205).  Alao  in  amaller  quantitäea,  aometimea 
through  ahale  and  saudstone  rocka,  and  occaaionally  limeatonea,  or  eoUected  in 
ims  in  theae  rocka ;  near  Matlock,  Derbyshire,  in  stalactitic  maases;  Poldice  mine 
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in  Corawall;  Haiighinond  HiliinShropstilre;  at  Basteanes  aiid  Dns,  Dept.  of  Landes,  eonatitu- 
tiDg  (>  p.  c.  of  a  Sandy  deposit ;  Val  de  Travers,  Heudiatel,  impregnatiiig  a  bed  in  tlie  Cretaceoas 
formation,  and  Berving  as  a  cement  to  the  rock,  whieh  ia  used  for  buildinga;  impregnating 
dolomite  on  tho  islaud  of  Brazza  in  Dalmatia ;  in  tlie  üaiicasus ;  in  gneisa  mä  mica  scliiät  in 
Sweden, 

j  related  to  asplmltum,  aad,  like  it,  are  miatures  of  undeter- 

asOA,  Gbahammb  Wart!.  (Goal  or  Asphalt  Lesley,  Proc.  Am.  PhiL  Sog.  PMlad.,  ix  183,  1863 ; 
örahamito  Wuria,  Bep.  Min.  Format,  in  W.  Virginia,  1865,  Am.  J,  Bd.,  U.  ilii.  420,  1866.) 
EesemWes  the  preooding  in  its  pilch-black,  luatrous  appearance;  H.::^2;  G.— 1'14B.  Soluble 
moatly  in  oil  of  turpeatine ;  partly  in  ether,  aaphtha,  or  benzole ;  not  at  all  in  alooiol ;  wholly  in 
Chloroform  and  snlphid  of  oarboo.  No  action  witli  alkalies  or  hot  nitric  or  miiiiatic  add.  Melts 
only  imperfectly,  and  with  a  decomposition  of  the  surface;  but  in  thia  State  the  iüterior  may  he 
drawn  into  lor^  ttireads. 

Oceurs  in  W.  Vir^nia,  about  30  m.  in  an  air  Une  S.  of  Parkeisburg,  fiiling  a  fiasure  (shrinkage 
flssure)  in  a  ^udstone  of  the  Carboniferous  formaljou ;  and  supposed  to  he,  like  the  albertite,  an 
inHpiaaated  and  oiygenated  petrolema.  There  is  yet  no  relmbla  analysis  of  it,  not  even  an 
iiltimatE)  analysis.  The  material  is  partly  colomnar  fcom  a  fi^acturing  as  a  result  of  contraotion  hi 
the  material,  the  Etructure  heing  Tertical  to  the  sidea  of  the  veüi. 

830B  ALBnariTB  Üobb.  {Melan-Asphaat  WetheriU,  Trans.  Am.  Phil  Soe.  Philad,,  1853,  383.) 
Ditfers  from  ordiaary  asphaltum  in  beiug  only  parljally  aoluble  in  oÜ  of  turpentine,  and  in  iis  yery 
impprfeot  iuaion  wien  healfld,  It  has  H-^l—a;  G.=l'OaT;  luetre  brilliant,  pitch-like;  eolor 
Jet-blaelf.  Softens  a  little  in  boiliog  watec;  in  the  flame  of  a  candlo  shows  incipient  fusion. 
According  to  imperfect  delerminatioas,  only  a  irace  solnble  in  aloabol ;  4  p.  c.  In  elhev ;  30  in  oil 
of  turpentine. 

Wetherill  obtalned  ia  an  ultimate  analyaia  (1,  c.)  Carbon  88-04,  hydrogen  8'9fi,  osygea  r91, 
nitrogen  2-93,  S  Ir.,  ash  0'10i=lO0.  By  destructive  distillation,  oils  of  the  Naphtha,  Betanaph- 
tha,  and  Eihyieoe  seriea  have  been  obtained  by  Warfen. 

Oecurs  Alling  an  irregulär  flssure  in  rooks  of  the  Subcarboniferons  age  (or  Lower  Carbon  iferons) 
in  Noya  Scotia,  andia  regarded  as  an  insplsea'ted  and  oxygenated  petroleum.  Foranartiole  oa  its 
jnode  of  ORCurrenec,  seo  Hitchcock,  Am.  J.  Sei.,  II.  ixzis.  SB?. 

8300.  PlAuaiTB  (Eetioit  von  Piauae,  Piaozit,  Said.,  Pogg-,  liiL  275,  1844).  An  asphalt-like 
aubstanee,  ramarkable for its high melting.point,  315°  C  Itoecuraslaty massive;  eolor brownish- 
or  grEflniah-black;  thin  aplintara  colophonite-br  wn  b  tr  nsnu  ted  gh  reak  light  brown, 
aniher-brown ;  H.=l-5!  G,  =  ra20;  1-J86,  Eenng 

After  meiting,  it  bnma  with  an  aromatic  oder      dm         m  k         ti  6  per  cent.  of  aah. 

Solubla  in  ether  and  oaustio  potash,  also  lai^ely  in      so    tn  aleo  H    ted  in  a  glass  tube  a 

yellowjah  oily  Quid  is  distilled,  having  an  add  rea 

It  Cornea  from  a  bed  of  brown  eoal  at  Piauze,  n       N  m  Car  q  Mt.  Cbnui,  near 

Tiiffor  in  Styria,  where  thousanda  of  pounda  hai  ai  m    h    eaemblea  a  blaok 

lamellar  eoal  (Eeuii^ott,  Jalirb.  G.  Beioha.,  91,  18 

830D.  Bbbbkoelith  Johnston,  PhiL  Mag.,  III.  xiii.  3S9,  1838.  Asphaltum-Iiko.  Color  dark 
brown,  with  a  tingö  of  green.    Powder  yallow.    Lustre  of  surface  of  fraoture  resinoua. 

Analysia:  Johnslon  (L  c.) ;  C  12-41,  H  9-30,  0  18-33=100,  coireapondiag  to  the  ratio  for e,  H, 
0,  40  ;  62  ;  8.  Forma  a  Solution  with  cold  alcohol,  whieh  ia  bitter  to  the  taste.  On.  evaporation 
the  resin  obtained  haa  a  olear  red  color,  and  remains  soft  and  visdd  at  the  ordinary  temperature. 
Uearly  inaoluble  In  canstic  potash.  Oder  reainoua,  diaagreeable ;  but  after  fusion  for  some  time 
at  100°  C,  this  odot  is  snoceeded  by  an  agreeaWe  one ;  on  cooliog  it  regaina  the  ori^nal  oder. 
It  ia  aaid  to  form  a  lake  like  that  of  Trinidad,  in  the  provinceof  St.  Juan  de  Beret^la,  about  100 
m.  from  Arica^  Peru,  and  is  used  at  Arica  for  paying  boats  and  yesaela. 

831.  MINERAL  OOAL.      'AtSpiKenrä  J-afrn  räo  roioSrcui-  yÜS  irAtoi-  f^«  B  .nimä  [=Coal-likB  SUb- 

atances  whieh  havo  in  them  more  of  earth  than  of  amoke  or  Are]  Arislot,,  MsrsBpoAoy.,  iv.  S. 
El-  m  (rirec  Pontus  in  Thraoe)  r.mt  Xifloui  oi  laiarrai  [=Certain  stones  whieh  burn]  Äristoi,,  lUfi 
eou^  'Avmof^.,  0.  115.  03?  ii  .aXoÜfri.  eidit  Sveftat  rar  BfivrrüpwB^  (?  ä^i>m/iii<uv)  iii  Thr  xpii't 
lim  ycaiJn!,  etc.  [=Those  (of  minerala)  dug  for  uae,  whieh  Eire  called  aimply  coalB,  are  earthy, 
but  will  kindlo  and  bnm  like  charcoal]  (fr.  Liguria),  Tlteophr.,  ivL  (in  Schneider'a  odit),  316 

11.0.      'Ell",  il  Tau  epauinüt  d«flfia(uii«rai  rfl  naias,  ical  dm^tBouiTi  tAc.'w  xP^rov   [=Some  britÖ«  atones 

become  by  buming  like  glowing  coals,  and  remain  so  a  long  time]  (fr.  Ben(k.ia  Thiacia,  Aud  the 
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ptomoiitory  of  Brineaa)  Theophr.,  lii.  Opanins  MSn;  Ariatot.  rayyiriis  XiOüj  Slraba  Vayirn! 
Hdas,  9(ia<iaj  Ji8o(,  Diosc,  Y.  145,  146.  Tlwaniua  lapis,  Gemma  Sammotitacia,  Flm~,  xsiiiL  30, 
suvii.  6T.    Gagataa  Flin.,  issvi.  34.    Steiukolile  Germ.    Houille,  Charbon  fossile.  Fr. 

Mineral  coal  is  made  up  of  difEerent  kindsof  hydrocarbons,  with  perliaps 
in  some  easea  free  carbon ;  but  the  speciee  have  not  yet  been  investigated. 

Tlie  distinguishing  charaetei«  of  mineral  coal  are  as  follows : 

Compact  massive,  witliont  crystalline  structure  er  cleavage  ;  eometimes 
breaking  with  a  degree  of  regularity,  but  from  a  jointed  rather  tlian  a 
cleavage  structure.  Sometimes  laminated ;  often  faintly  and  delicatelj 
banded,  succeBsive  layers  differing  alightly  in  luatre. 

H.=0-5— 2'5.  G,=l— 1'80.  Lustre  dnU  to  brilliant,  and  eitber  earthy, 
resinous,  er  submetallic.  Golor  blaek,  grayish-blaek,  brownish-blaek,  and 
occasionally  irideecent ;  also  sometimea  dark  brown.  Opaqne,  Fracture 
conchoidal — nneven.  Brittle ;  rarely  somewbat  sectile.  Withont  taste, 
except  from  impnrities  present.  Insoluble  in  alcohol,  ether,  naphtha,  and 
benzole,  exceptmg  at  the  moet  2  or  3  p.  c.  (rarely  10  ?) ;  usually  lese  than 
1  p.  c.  Insoluble  in  a  Solution  of  potash.  InfusilDle  to  snbfusible ;  but 
often  becoming  a  soft,  pliant,  or  paste-like  maas  when  lieated.  On  diatil- 
lation  Hiost  kinds  afford  more  or  less  of  oily  and  tany  substances,  wliich  are 
mixtures  of  hydroearbons  and  paraffin. 

Var, — The  vflriatiooa  depend  paitly  (1)  on  üie  amount  of  tlie  volatila  ingredienta  affbrded  on 
(deatructive  diatiUation ;  or  (2)  od  tbe  natura  ol'tlieseyolaUle  Compounds,  for  ingredieuts  of  similar 
lOompoaiöoQ  may  differ  widely  ia  volatility,  etc. ;  (3)  oa  slructiire,  lustre,  and  othec  phyaicai 
loharaoters. 

1.  AiiTHHACrrE  (Anthracit  S'arät,  Tab.,  SS,  36,  1808.  Glanzkohle  Germ.),  II.=2  — 3-5.  G.= 
1-82— 1-1,  Pennsylvania;  1-Rl,  Ehode  laland;  1-20— 1'36,  South  Wales.  Lustre  br^hl,  often 
iSubmetalÜc,  iron-black,  and  frequentäy  IrideBcent  Fracture  conchoidsd.  Volatile  matter  after 
drying  3  to  6  p.  c    Buraa  with  a  feeble  flame  of  a  pa!e  color. 

The  anthraciteB  of  Pennsylvania  eontain  ordinacily  85  to  93  por  cent.  of  oarhoo ;  those  of 
.Sonth  Wales,  88.  to  95 ;  of  France,  80  to  88 ;  of  Sasoay,  81 ;  of  souUiern  Ruseia,  sometimea  94 

Anthracite  graduatea  into  bituminous  coal,  becoming  leHS  hard  and  coutaining  more  volatile 
.matter ;  and  an  intermodiate  variety  ia  callod  free-ittrmitg  anthracite. 

3.  Nalive  Gölte.     Mote  compact  than  arttflaial  coke,  and  Bome  varietiea  afford  eonBiderable  bitn- 

men.    From  the  Edgehill  mines,  near  Bichmond,  Va^,  aceordmg  to  Genth,  who  attributes  ita  ori- 

gin  to  the  aotion  of  a  trup  erupljott  on  bltuminotia  coal 
Birumnoüa  Coais  (Schwarzkohle  Saasm.,  Handb.,  13,  1813.     Steinkohle  pL  Com.).    Under 

thehead  of  Bituminous  Coala,  anumbor  of  kinda  are  ineluded  wMch  diffec  strikingly  in  tlie  aotion 
.of  heat,  and  which  therefore  are  of  unlike  conahtution.     They  havo  the  common  diaractemtic  of 

buming  in  the  fire  witb  a  yellow,  Bmoky  fiame,  and  givicg  out  on  distlllation  hydrooarbon  oils 

or  tar,  and  henco  t!ie  name  hüaiamoas  The  oidmary  biturainoUB  coala  eontain  fcom  5  to  15 
^.  c.  (rarely  16  or  II)  of  oiygen  (ash  eiduded),  while  the  so-oalled  inrnm  cool  or  lignüe  con-- 

iaäna  from  20  to  36  p.  c^  after  the  expulaioa,  at  100°  C,  of  15  to  36  p.  c.  of  water.  The  amount 
■of  bydrogen  in  eacäi  ia  from  4  to  i  p  c  Both  have  uaually  a  bright^  pitohy,  greasj  lustre 
.(whencB  often  called  Peäüaihle  m  German)  a  flrm  compact  teiture,  ate  rather  tragile  compared 

with  anthracite,  and  have  G.=l  14 — 1  40     Tlie  irow«  coals  have  oiten  a  brownish-black  color, 

whence  the  name,  and  more  oxygen,  but  in  these  reapects  and  othera  they  shade  into  ordinary 


JThe  erdinaiy  bituminoua  coal  of  Pennsylvania  haa  G.  =  l"! 
■of  Sootlaud,  l-al— 1-32;  of  France,  1-2— 1-33;  ofBe^um, 
.are  the  following : 

3.  CiKisa  OoAüi.  Abiturahious  coal  which  aoftena  andbeoomes  pasty  or  semi-viadd  in  the  Are. 
Thia  aoftening  takes  place  at  the  temperature  of  indpient  deeoraposition,  and  ia  attended  with  the 
.eacape  of  bubblea  of  gas.  On  inoreaaing  the  heat,  the  volatile  producta  whioh  reault  ftom  the 
ultimate  deoompoaitiou  of  the  aoftened  maaa  are  driven  oßj  and  a  coherent,  grayish-blaci,  oellular, 
<or  fritted  maas  (cole)  is  left,  Amount  of  coke  loit  (or  part  not  volatile)  varies  from  60  to  85  p.  c. 
JLeaking^ieal  will  lose  ita  cakingqualityifkeptheatod  for  2  or  3  hoursat  3|)0°C.,  and  sometünea 
um  mere  ezposure  for  a  time  Co  the  ait. 
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4,  NoN-OiKiHS  COÄi.  Like  the  preceding  ■  in  all  eitetna!  charactera,  and  oftcn  in  ultimate 
compoaition ;  bat  burnlng  freely  without  aoftening  ov  anj  appearance  of  incipient  fiision.  Per- 
ceolage  of  volatile  matter  same  as  for  caking  coal,  but  the  coke  is  not  a  proper  coke,  being  in  pow- 
dcr,  or  uf  the  form  of  the  original  coaL 

There  aro  all  gradations  between  oating  and  noo-caicing  bituminona  coala.  In  eiternal  cbar- 
actars  tha  two  Itinda  are  alike.  Tliey  ofton  break  into  lajera :  and  tliere  ia  beaides  a  horizontal 
banding  arising  from  a  sueoession  of  very  thin  !>on-sepa!\),bte  layers,  alightly  differing  in  lustre  or 
shade  of  oolor.  Gherry  cool  or  soft  coal  Jof  England)  ia  a  non-caking  coal  igniting  well  and  bum- 
ing  rapidly,  while  spimi  or  hm-d  corü  ^mtes  les3  readily,  bums  leas  rapidly,  owing  to  the  Bmaller 
amount  of  volatile  matter.  Coala  wlncb  do  not  oake  on  buming  are  called  J^ee-inirniny  ooals,  . 
while  tbe  caking  are  called  bmding  coala. 

6.  Oahkbl  COAii  (Parrot  Ooal).  A  variety  of  bitumioous  coal,  and  often  cakiog;  but  differii^ 
from  the  preoedir^  in  testare,  and  to  some  extant  m  compoaition,  as  showu  by  its  produeta  on 
distillation.  It  is  compact,  with  little  or  co  lustre,  and  without  aiiy  appearance  of  a  banded 
stracture ;  aad  it  breaka  with  a  conchoidal  fraoture  and  smooth  surfacea ;  color  dull  black  or 
grayisli-black.  On  diatiüation  it  affords,  atter  drying,  40  to  66  of  volatile  rnatter,  and  Ibe  materia! 
Tolatilized  mdudes  a  large  Proportion  of  bntning  and  lubricating  oils,  much  lai^er  than  the  aboTe 
kinda  of  bituminone  coal ;  whence  it  ia  extensively  used  for  tbe  manufacture  of  such  oils.  It 
gradnatea  into  oil-produräng  coaly  shales,  the  more  compact  of  which  it  much  resemblea.  The 
original  Parroi  coal  is  a  canael  fcom  near  Edinburgh,  whioh  burns  with  a  erackling  noiae,  whence 
tha  name  (Feroy) ;  aud  Born  coal,  a  klnd  from  South  WalBS,  whleh  emlta  when  burning  someliung 
of  tho  odor  of  burning  horu. 

6.  TOKBAHITB.  A  yarietj  of  cannel  coal  of  a  dark  brown  color,  yellowiah  atceafc,  without  lustre, 
havii^a  aubcouohoiclal  fractare ;  H.=2-25;  G.  =  117  — 1'2.  Tielda  overSO  p.  c.  of  volatile  mal» 
ter,  and  is  used  for  tiie  production  of  bumii^  and  lubrioating  oilB,  paraffln,  IDuminating  gas. 
Named  from  the  looahty  at  Toriiaae  Hill,  near  Bathgate  in  Linlitl^owsluce,  Scotland.  Also  called 
Boghead  CWiijel  (aee  p.  742). 

7.  Brown  Goal  (Braunkohle  Gmn-,  Peolikohle  pt.  Germ,,  Lignite)  The  prominent  oharactw- 
iatica  of  brown  coal  have  already  heen  mentionad.  They  are  non-cakmg,  but  affuid  a  hrge 
Proportion  of  volatile  matter.  They  are  aometimes  pitch-black  (w  hence  Pechkohle  pt  tlefin  ) 
but  often  rather  duU  and  browniEh-biaok.  Q.=l-15— 1-3;  aometimca  higher  from  impunties.  It 
ia  oceaaionally  aomewhat  lamellar  in  structure. 

Brown  coal  is  oftoti  called  /i^iie.  But  tbis  terra  is  sometimea  reatncted  to  maaaca  of  coal 
whicb.  Btiü  retainthe  fotmof  the  original  wood.  Je(  ia  a  black  variety  ol  hro'nn  coal,  eomp,n.t  m 
textiire,  and  takiog  a  good  pohah,  whence  ita  nee  m  jewehy. 

8.  E  Br  K  ÄL  (Erdige  Braankolüe)  ia  a  brown  friable  material,  aometämea  forming 
layers  m  be  wn  oat  But  it  ia  in  geoeral  not  a  true  coal  a  considerable  part  of  it  being 
soluhl  d  bo  Eole,  and  often  eyen  in  aloohol ;  besides  affording  largely  of  oila  and 
parafS  Ulla  For  a  notioe  of  "  ooal"  of  this  kind  aee  under  üüooPBTBrfB,  p.  t43. 
Such  a  al  mm  called  woa>  coai  aud  pa/raßn  coal  (Wacbskohle,  Parafflnkohle,  Gena.). 
See  äl     B     HVIL     B  p     43. 

9.  5  NHHA  Oh  E  AL  Fibious  charooal-like  aubatanoe  often  found  coraring  tlie  aurfaces 
betwe  'S  CO  nd  obaeryed  in  coal  of  all  agea.  It  ia  aoit,  and  aoila  the  fingera  like 
charcoal.     Ono  vanety  of  ii  is  a  dry  powder. 

Comp. — Most  mineral  coal  eonsists  maiuly,  aa  the  best  obemiats  now  hold,  of  oxygenaled  hydro- 
carbons.  Ou  p^e  '142  it  ia  shown  tbat  the  kind  of  cannel  coal  called  torkmile  and  the  sub- 
stance  iaSvoSüle  are  cloaely  related  in  compoaition,  as  well  aa  insolubility,  to  the  apeciea  of  the 
SucJ^uite  group ;  and  it  is  probable  tbat  other  cannel  coals  contain  Ibis  or  some  related  Compound ; 
and  that  oil-producing  (not  oil-beaiing)  shales  include  a  aicoilar  kind  of  hydrocarbon.  The  ordinary 
bituminona  ooals  often  have  10  to  lö  p.  c.of  oiygen,  andmnybeof  aaalogouscomposition,  though 
differing  much  in  thepreoise  Constitution  uftheaehydrocarbons,  some  containii^  auch  asproduoe 
a  paaty  fUsion  or  incipient  decompoaition  when  heated  (caking),  and  others  such  aa  undei^o  no 
semi-fusjon  (non-caking).  The  brown  coala,  in  which  tliere  are  20  to  85  p.  c.  of  oxygen,  muat 
include  oläier  kinda  of  oxy^oated  hydrocarbona,  of  tbe  inaoluble  kinds.  But  mioroacopie  esara- 
inationa  appear  to  ahow  Üiat  woody  fibce  ia  preaeut  In  it  in  varioua  atages  of  alteration. 

Besides  oiygenated  hydrocarbona,  there  may  also  be  present  ssmjife  hyäsvcaslions  (that  ia,  cor- 
taining  no  oiygen).  This  would  seem  to  follow&om  the  amallperceötageof  oiygen  (2 — 3  p.  c|in 
the  Tyneaide  cannel,  while  the  hydrogen  is  as  large  in  amount  aa  in  any  cannel  or  bitutninous  ooals. 
And  Öiere  are  various  bituminona  eoals,  low  in  oxygen,  that  suggest  the  same  oonclusion.  At  pres- 
ent, however,  dhemiatrjr  knows  of  no  simple  hydroearbons  that  are  insoluble  in  naphtha  and  beuzole. 

The  presence  of  frst  aerbon  is  naturaUy  inferred  ftom  the  eompoaiüon  of  coals  like  the  anthra- 
dtes,  whioh  aSbi-d  very  little  volatile  matter.  But  even  these  eoals  conteün  ordinarily  r5  to  2-5 
p,  c.  of  eaoii  osygen  and  hydrogen ;  and  Berthelot  bolds  tliat  they  are  hydrocarbon  Compounds 
like  other  coals.  It  is  remarkable  täiat  in  one  of  tbe  analyaes  of  antbracfte  from  Piesberg,  Han- 
over  (anal  4),  no  osygflu  whatevor  waa  found,  while  tbere  were  2-23  p.  c.  of  hydrogen. 
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Tlie  portion  of  coal  solulile  in  naphtha  or  benaole,  although  amall  in  amount,  mdioßtes  ibe  pie- 
sence  of  other  hjdrooarbona — simple  or  oxygenatad— oüe  or  resina.  Their  nature  remaina  to  \>e 
flscBrtained.  Pyfe  oirtained  by  means  of  naphtha,  from  the  Torbona  mineral,  i'2  and  1-4  p.  c. ; 
froro  caniiel  co^  2 — 4p.  c, ;  and  from  Newcaatle  eaking,  in-  three  eiperitnenta,  4'3,  5-8,  9'ti  p.  o. 
of  Boluble  material.  These  reaults  do  not  accord  witi  theordioary  etatomonta  withregardtothe 
iiiBolubilitj  of  coal,  and  tlte  snbject  ueeds  far  more  eztended  study, 

ünder  microscopie  examiDation,  when  in  thia  alioes,  mauy  bituminous  eoala  (includiiig  most 
caimel  coals,  the  gas  coala  of  Nova  Sootia,  Pelton,  etc.)  are  seen  to  conaist  of  three  kinds  of  material, 
as  flrst  obeerved  by  Hutton  (Gteol.  Soc  London,  1833-33),  and  ftirther  more  parücularly  by  Dr. 
Aitken  of  Glasgow  (Koiwilda  Ä  ßichardson,  Ohem,  Techn.,  l  778). 

(1)  An  opaque  b^ok  snbfltanoe,  whioh  is  insoluble  in  acäds  as  well  aa  other  menatma,  and,  aa 
Buggested,  may  be  free  carbon  (?).    It  is  stated  to  b©  the  main  conatitueiit  of  anthracite. 

(3)  A  yellow  or  reddiBh  reain-like  aubatacee,  whieh  ia  tranaluoent  or  transparent,  volatile  by 
heat,  and  insoluble  in  naphtha,  mnriatie  and  iiitric  adds. 

(3)  Barthy  matter,  whioh  ia  more  or  les8  soluble  in  water,  and  is  earthy  impurity. 

The  reain-like  material,  Na  2,  may  well  be  a  speciea  of  the  Suodnite  gronp  (sae  ahoTe),  In 
raany  pitchy  bituminoua  eoala  it  is  impoaaible  to  make  ont  tie  aUucture  here  dcacribed,  ou 
aceount  of  theü-  opaclty.  Some  Nova  Scotia  coal  contains  yellow  matter,  whioh  ia  sohibie  in 
eiher,  and  alightly  ao  in  tnrpantiue  and  nitric  acid ;  and  the  aame  ia  true  of  that  of  the  Falton 
coal.    Many  ftrowm  eoala,  as  the  Bovey,  ahow  the  atructure  abovo  deacribed. 

Goals  often  ooutain  resina  dieseminated  in  visible  poiiits  through  the  mssa,  which  may  or  may 
not  be  of  soluble  kinds. 

ßalphw  ia  preaent  In  nearly  all  eoala.  iE  ia  supposed  to  be  asnally  combined  with  iron, 
and  when  tlxe  coal  affords  a  red  ash  on  bnming,  there  ia  reason  for  beheving  thia  true.  But 
Penjy  mentiona  a  coal  from  New  Zealand  (aoaL  13}  whieh  gave  a  peculiari?  white  aah,  alüiough 
containing  2  to  3  p.  □.  of  aulphur,  a  faet  showing  that  it  is  preaent  not  as  a  aulphid  of  iron,  but 
aa  a  eonatituent  of  an  organic  Compound.  The  discovecy  by  Ohurch  of  a  reain  eoutaining  aul- 
phut  (aee  Tasmasttb,  p.  746),  gires  reaaon  for  inferring  Lhat  it  may  eiist  in  thia  coal  in  that 
Eiste,  although  its  preaenca  aa  a  constituent  of  othei  organic  Compounds  ia  quite  postible. 

The  preaenea  of  mirajen,  flometimes  3  p.  c,  provea  Üie  presence  of  nitrogenous  hydroearbona ; 
but  of  what  nattire  is  nnknown. 

The  above  raviaw  of  the  composilion  of  coal  ahows  that  as  yat  very  little  is  known  aa  to  its 
Bctnal  oonatituenta;  and  that  no  analyaea  to  detarmino  them  ean  he  aatiafaetory  whidi  ara  not 
carried  forward  by  the  aid  of  the  mieroscope,  aad  by  the  preparatory  goparation  of  the  coal  into 
parte,  aa  far  aa  posaible,  by  different  menatrua,  and  the  separate  analyaes  of  these  parts. 

The  impuritica  preaent,  whioh  conatitute  the  ash  of  the  eoal,  eouaist  of  ailica  or  quarta,  oiyd  of 
iroB,  clay,  and  other  aluminous  sihcutea,  or  auch  iugredienta  aa  make  up  the  mud  and  clay  of  fine 
seil  or  alluvium ;  also  some  silica,  pota^  and  aoda,  derived  from  Üie  orif^nal  v^etaläon.  The 
ash  in  the  pureet  mineral  ooal  amounts  to  but  025  to  1  p.  c ;  but  in  that  which  paasea  for  the 
beat  there  are  ordiuarily  S  to  S  p.  o. ;  and  in  most  that  is  usad  for  fuel  thera  are  8  to  15  p.  c. 

Analyaea :  Anihracäe.    1,  Itegnault  (Ann.  d.  M.,  fIL  xii.) ;  2-4,  Hilkenkamp  £  Kempner  (Steink. 

Deutschi.,  a  384, 1865) ;  5,  Begnault  (1.  o.) ;  6,  7,  J.  Percy  (Proe.  Q.  Soc.,  i.  202,  Metal'gy,  105,  1861). 

CakiTig  coal.     8-10,  Stein  (Steink.  Sachs.,  1857);  11,  Regnault  (1.  o,);  13,  13,  Diok  (Peroy'a 

Met,  ea);  14,  0.  Tookey(ib.);  16-17,  Noad  (ib.):  18,  C.  Tookey  (ib.);  19-21,  Begnault  (1.  e.); 

23,  33,  Marailly  (0.  B ,  ilvi  891). 

Non-eakmg.  a4,  Regnault  (L  o.);  25,  Nendtvich  (Bar.  Ak.  Wien,  1851);  26,  27,  A.  Diok 
(Peroy'a  Met.,  102);  38,  29,  Eowney  (Edinb,  N.  Phil.  J.,  ü.  141,  1355);  30,  Stein  (1.  c.);  31-34, 
Marailly  {L  o.);  36,  E.  Eiley  (Perey-'s  Met.,  102). 

Whether  aämg  or  not,  not  stated.     36-39,  Plerk  (Steink.  Deutachl.,  iL  272,  1665). 

Cmmd  coaL  40,  Eegnault  (1,  a) ;  41,  Taui  (J.  Ch.  Soc.,  i.  320) ;  42,  Taylor  (Edinb.  N,  Phil. 
J.,  1.  145,  1851). 

Torlanile.  43,  Andereon  (Greg  &  Lettaom,  Min.,  It);  44,  Hofmann  (ib.);  45,  Steuhouae  (ib.); 
46,  Fife  (ib.) ;  47,  Matter  (J.  pr.  Uh-,  Iravii.  38). 

B^nimcottl    46-51,  Regnault  (1.  c);  52,  P.  Vaux  (J.  Ch.  Soc,  v.  1,  318,  1849);  53,  Kondtvich 
(Lo.);  54,  Gräger (Jahresb,  1348,  261);  55,  Schnitter  (Jahreab.  1849,  708);  56,  Baer (Jahre ab.  . 
1852,  7SS);  57,  F.  Bischof  (B.  H.  Ztg.  1860,  69);  58,  Wagner  (Polyt.  Centralbl.  1847,  1496);  59, 
F.  Biachof  (1.  c);  60,  Liebig (Kenngotl^  1852,  257);  61,  Woskreasensky  (ib.). 

Mmarai  ckarcoal     Sa-SS,  Dr.  ßowney  (L  c). 
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I.  LSderbuTg,  "  56-30 

I,  Laubaeh,  H.  Darmst.  6'I-2ä 
.  Irtutsk  4T46 


OHO        Cote 
73-00  4'9S  4205°  iS'B 
12-19  5-36  22-45»  49'5  Be^ault 
ei-85  616  23-39     8079  Vaux. 

10-84  4-71  34-41» WendtT. 

68-63  6-21  25-18"'  G-räger. 

;8-42  6-33  20-25° Sohrötler. 


66-; 


)  6'20  28-51°  - 


ei-9B  6 
B7-02  5-94  Z1-0V  ■ 
60-01  6-31  34-68  - 
57-62  6-07  36-31  - 
B5-81  5'36  38-83    ■ 


62.  aiasgow,  ßbrous        82-97  3-34 

63.  Stonelawa,  grrmular  73-74  2'S4 

64.  Ajrshire,  ßirous       73-42  2-94 
66,  RCeshlre,     "  74-71  a-74 


i3         18-08 

25         15-33 

87         14-88 


S  3-58  7-28,  HO-SO  ßomney. 
9  2-89  1-31°  Rowney. 
8  S-47  9'75''  Rownej. 
8  3'21  B-Ol"  Rowoey. 


Speräöo  gravity  of  No.  8,  1-298;  Ho.  9,  1-275;  Ho.  10,  1-28 
No.  21,  1-B22;  Ho.  34,  1-362;  Ho.  25,  1-360;  Ho.  30,  1-300;  l 
42,  1-316;  No.  52,  1-129;  Fo.  53,  1-280;  Ho.  65,  1-864;  Ho.  5  , 

The  brown  cobIs  contaitt  a  large  peroentage  of  water ;  Ho.  52  gave  34-66  p.  c. ;  Ho.  53,  18'60 
Ho.  5B,  2B-15;  Ho.  B6,  17-26;  No.  57,  48-60;  Bfo.  59,  49-50. 

Muci  the  lai^er  part  of  tha  above  analyses  are  dted  &om  Percy's  escellent  chapter  on  eoal  ii 
bis  Metallurgy  (1861).    The  indox  =  aigniüeB  that  the  nitrogen  13  incluäed.  -mth  the  oiygen. 

Profesaor  "W.  B.  Johnson  obtaioed  tho  foEowiug  re— "^-  '■  ''" ~-'' —  "" 

coala  (Eop,  on  Goals  to  Congresa,  1844) : 


Toi.  Corabust    Mied        Aah  and 
Matter.        Oarbon.       Cllukers. 


1.  Pennaylyatiia,  Änihracile 

2.  Marjland  fi-ee-bTiraing  bifum,  cc 

3.  Penoarlvania         "  " 

4.  Virginia  "  " 

5.  Pittsburg,        biium. 

6.  Cannelton,  Ind.,  " 

7.  Pieton,  Nova  Scotia 


—1-610 
-1-414 
—1-407 


Goal  ooGurs  in  beds,  interstrstiäed  witb  shales,  aandstones,  and  conglomerates,  and  a 
limeHtoneB,  forming  distiact  Isyers,  whicliTacy  ft-om  afraotioiiof  aninoh  tO  30  feet  or  more  in  thick- 
nesa.  In  the  Uaited  Stales,  the  antliracitca  occnr  east  of  the  Alleghany  ränge,  inrocksthathare 
undergone  gcest  oontortions  and  fractuiinga,  while  ihe  bituminous  arefound  Ihrther  west,  in  rocks 
that  haye  been  less  diaturbed ;  and  this  fact  and  oüier  observations  have  led  aome  geologists  to 
the  view  that  the  antliradtea  have  lost  thair  bitumen  by  the  aetion  of  heat.  For  obäervaÜonB  oa 
the  geolo^cal  relatianB  of  coal  beds,  refeieuce  muy  be  made  to  geolo^cal  lieatises. 

The  origm  of  coal  ia  mainly  vegetaMe,  thoiigh  animal  life  tiaa  eontributed  aomawhat  to  the 
result.  The  beds  wece  ouoe  beds  of  Vegetation,  anali^ous,  in  most  respecta,  in  mode  of  formation 
to  the  peat  beds  of  modern  timea,  jet  in  mode  of  burial  often  of  a  Tery  differeiit  oharactec.  Thia 
yegetable  origin  ia  pcoved  not  only  by  Üie  oceurrence  of  the  leavea,  atems,  and  logs  of  planta 
in  the  coal,  but  also  by  tlie  presenoe  throughout  ita  teiture,  in  many  eases,  of  the  forma  of  the 
ori^nal  fibres ;  also  by  the  direet  obaervation  ihat  peat  ia  a  transitlou  atate  between  tin  altera  d 
Tsgetable  debria  and  brown  co^  beii^  aometlmes  found  paaaing  oomplately  into  tnie  browa  ooa}. 
Feaf  differa  ftum  true  cod  in  want  of  honiogeneity,  Jt  viaibly  ooatairang  vegetabla  flbrea  ou!y 
partially  alteted ;  and  wherever  changed  to  a  fine-teitured  homogeueoua  mateiial,  even  thougn 
hardly  Consolidated,  it  may  be  true  brown  coai 

The  derivation  of  ooal  from  woody  fibre  haa  becn  osplained  in  a  general  way  on  läge  754, 
From  the  atatementa  there  made  it  is  obyioiw  that  the  vegetable  material,  in  dbangh^  to  ordinaty 
mmeral  coal,  has  not  passeil  nece^arily  through  the  atage  of  brown  oool.     When  the  material 
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was  lüDg  ateeped  in  imter,  and  buiied  ander  uns  mud  so  as  to  ezc^lude  almoat  enticel;  atmospheric 
air,  the  decompositioa  in.  progresa  may  2mva  carried  off  moat  of  the  oxygen  by  its  combination 
with  the  oarbon  of  the  plants,  to  form  carbonio  aoLd.  Thus  it  happened  probaWy  with  the  cannel 
cdals,  as  eiiplained  by  Sewberry,  and  alao.  ihot^h  in  general  lesa  perfeotly,  wiüi  moet  of  the  best 
bituminoua  coals.  But  when  the  lied  haä  as  free  acceas  b>  tJie  air  as  occurs  in  üie  case  of  peat 
bads,  there  would  have  beeu  a  loss  of  oaibon  and  hydrf^en  aa  marsh-gas,  and  also,  pfobably, 
Ülrongb  combination  ■with  eiternal  oxygen,  formtag  earbonic  anid  and  water,  whüe  a  large  part  of 
the  osygen  would  remajn.  Between  thwe  estrsmea,  of  excluded  air  and  very  imperfectly  eiduded, 
and  of  pressure  ftom  beavy  superinciünisent  earthy  beds  and  little  or  no  presanre,  lie  the  condi- 
tiona  which  atlsnded  the  or^ia  of  the  various  kinds  of  eoal,  aad  dctormined,  in  conneotion  with 
the  uature  of  the  Tsgetation  itseif,  Ihe  transfoimations  In  progress. 

Bateusive  beds  of  mineral  ooal  ocoui  in  öroat  Britaio,  covering  about  -^  the  whole  area,  or 
11,859  Square  tailea ;  in  Ftanoe  about  y^,  or  1719  sq..  m.;  in  Spain  about  Ai  or  340S  sq.  m, ; 
in  Belgium  ^„  or  BIS  sq.  m. ;  in  Hetberlaoda,  Prussia,  BaTHria,  Auatria,  northam  Italy,  säesifl, 
Spain,  Ruesia  on  the  South  near  the  Aaoi;  aad  also  in  Ü;e  Altai.  It  is  found  in  Asia,  abuudantly 
in  China,  in  Feraia  in  the  Oabul  territory,  and  in  the  Khorassan  or  nortbern  Persia,  in  Hiudoa- 
tan,  north  of  the  Gulfof  Catch,  in  the  provinoe  of  Bengal  {tho  Bnrdwan  coal  field)  and  Upper 
ABsam,  in  Bomeo,  Labuan,  Sumatra,  several  of  the  Philippines,  Pormosa,  Japan,  Hew  South 
Wales  and  other  parts  of  Auatralia,  ITew  Zealand,  Kergueleu's  Laud ;  in  Amerioa,  besides  the 
United  States,  in  Ohili,  at  tiie  Straits  of  MageUan,  nocUiwest  America  on  Tancouver's  Island 
near  t3ie  harbor  of  Camosack,  at  Belliagham  Bay  in  Puget's  Sound,  at  Melville  Island  in  the 
Aiotie  Bsas,  and  in  the  British  ProYiuoea  of  HoTa  Scotin,  New  Brunswick,  and  Newfound- 

In  the  United  Si^tes  tbere  are  four  separate  coal  areas.  One  of  tbeae  nreaa,  the  Appalachiau 
coal  fleld,  commeuces  oo  the  north,  in  Pennsylvania  and  souöieastern  Ohio,  and  aweeping  south 
over  westecn  Virginia  and  eastern  Kentucky  and  Tennesaee  to  the  weat  of  (he  Appfdachians,  or 
pattly  involved  in  their  ridgee,  it  coatinues  to  Alabama  near  Tusoalooaa,  where  a  bed  of  ooal  has  ' 
bceu  opened.  It  haa  been  eatimated  to  cover  60,00(1  aq.  m.  Itembraces  sererai  iaolated  patches 
in  the  eastem  half  of  Pennaylnmia.  The  whole  surface  in  Pennsylvania  has  been  estimated  at 
15,431  aq.  m.,  or  ^  the  whole  area  of  the  State.  A  second  coal  area  (the  lUioola)  Uea  adjoiuing 
the  Mississippi,  and  covera  the  lai^r  part  of  lUiuoia,  thoagh  much  broken  iuto  patres,  and  a 
Hmall  northweat  part  of  Kentucky ;  it  ia  eontinued  weatward  over  a  portion  of  Iowa,  Missouri, 
KMiaae,  Arkansas,  and  nortbem  Texas  weat  of  the  Mississippi  The  latter  area  is  divided  along 
the  Mississippi  by  a  nariow  belt  of  Silurian  rock;  1^  whole  area  is  about  the  same  with  that  of 
the  Appalachiau  coal  üold.  A  third  oovers  Üie  central  portion  of  Michigan,  not  far  leora  5000  aq. 
m.  in  area.  Besidea  theae,  there  is  a  smalter  coal  regioo  (a  fourth)  in  lüwde  Island,  which  crop« 
out  acFOss  the  north  eud  of  Uie  islaud  of  Ehode  Idaud,  and  appears  to  the  uorthward  as  far 
as  MansQeld,  Ma^achuaetta.  The  total  area  of  coal  measures  in  the  United  Statea  is  about 
12  5,  QUO  sq.  m. 

Out  of  the  borders  of  the  United  Statea,  on  the  northeast,  commencea  a  fiEth  coal  area,  that 
of  Nova  Scotia  and  Kew  Bnwswick,  which  covera,  in  conneotioa  with  Üiat  of  Newfoundlaud, 
18,000  sq.  m.,  or  J  the  whole  area  of  theiso  prorinoea. 

The  minea  of  weatem  Peauaylvauia  commenoing  with  those  of  the  Elosabui^  baain,  Tioga  Oo., 
those  of  tba  States  weat,  and  thoae  of  Oumberland  or  Prostburg,  Maryland,  Eichmond  or  Ches- 
terteld,  Va.,  and  other  mines  soutäi,  are  tiitimmmis.  Thoae  of  eaatera  PenasylTaoia  conaätutiog 
several  detached  areas-n^ne,  the  Sdtayä^  coal  field,  on  the  souüi,  worked  principally  at  Mauch 
Ohunk  on  ttie  Leh^h,  and  at  PottaviUe  on  the  SchuylkUl — another,  the  Wyoming  eoal  fleld, 
worked  at  Carbonflale,  in  the  lackawaDDa  region,  and  near  Wyoming,  besides  others  iuterme- 
diate— thoae  of  Bhode  Islaid  aud  Massachusetts,  and  some  patches  in  Yir^uia,  ai'e  aalhraclies. 
Cannel  ooal  is  found  near  Greeoabui^,  Beaver  Co^  Pa.,  in  Keoawha  Co.,  Va.,  at  Peytona,  etc. ; 
also  in  Kentucky,  Ohio,  lUiuols,  I^ssouri,  and  Indiana;  but  part  of  the  Bi>called  cannel  is  a  coaly 

In  England,  the  prineipal  coal  flelds  are  the  Manchester  of  Lancashire  aud  Cheshire ;  the 
öreat  Central  of  South  Torkshire,  ifottingham,  and  Derby ;  that  of  Sonth  Wales,  Glamorgan- 
shire,  etc.  j  the  NewcasÜe  field  of  cortheru  England.  In  Scotlaud,  a  ränge  of  beda  ostends 
aeroas  from  the  Pirth  of  Porßi  to  the  Pirth  of  Clyde;  whole  area  IBBO  sq.  m.  In  Ireland,  the 
three  are  the  Limerick  flelds  about  the  tnouth  of  the  Öhaunou,  the  Kükenny  Gelds  to  the  east- 
waid,  ajid  that  of  Ulster  on  the  north.  Cannel  coal  occurs  in  G-roat  Britein  at  Lesmahago  iUi 
ianarkshire,  about  20  m,  from  Glasgow;  also  near  Wigan  in  Lancashire,  aud  West  Wemyss  in 
Fjfe. 

Mineral  coal  occurs  in  France,  in  small  bHsins,  88  in  numbor,  and  oovering  in  all,  according  to 
Taylor,  ^ht  °f  tlie  whole  surface.  Tha  moat  important  are  the  baain  of  the  Loire,  between  the 
Loire  and  the  ßhoue,  and  that  of  Valenoiennes  on  the  north,  adjoiniug  Belgium.  In  Belgium,  it 
ocoupies  a  wostern  and  eastern  dLyiaian,  Öie  weatern  in  the  provincea  of  Namur  and  Ehiiuaillt, 
üQd  the  eaatera  eiteading  over  Liege. 
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760  HYDSOCAEBON   COMPOUNDS. 

Brown  coal  oomea  from  coal  tieda  more  recent  than  th-ose  of  the  OartiomteroiiB  age.  But  much 
of  this  more  cecent  ooal  is  uot  distinguishable  from  other  bitumiaoua  coala.  The  coal  of  ßich- 
mond,  Virginia,  is  supposed  to  be  of  tlie  LiMsiu  or  Triaseic  era ;  tha  coal  of  Brora,  in  Sutlierland, 
and  of  BöTsy,  Torkahire,  is  Ooliüo  in  ege.  Tortiary  coal  occura  on  the  Cowüla,  in  Oregon 
(anal.  14),  and  in  many  places  over  tha  eaatern  alopea  of  th©  Bocky  Mountains,  where  a  "  Lig- 
ßitic  formation  "  is  rery  widely  distributed ;  but  it  is  rarely  in  beds  of  ooonomioal  impottfluce. 

The  coal  known.  to  the  Greeks  and  Romans  waa  probably  brown  coal.  The  first  seutence,  in 
the  aynonymy,  from  Aristotle  ovidantlj  aEudea  to  mineral  coal  of  some  kind ;  and  Üie  first  of  tiie 
two  dted  from  Theophrastua  (a  fayorite  pupü  of  AriBtoäe)  refers  to  a  sirailar  eubstanoa,  and  per- 
haps  the  same  apedmans.  The  loeality  of  the  latter,  I^uria  (or  northwestern  Italy  along  the 
Mediterranean),  whera,  he''adi^  there  ^o  Is  amber,  may  be  taken  with  some  froedoca,  aa  arfielea 
bronght  by  vessels  trading  wilii  Ligurlan  ports,  even  though  tioming  from  I^encli  poria  beyond, 
might  ba  raferred  to  ligucia.  Elis,  on  the  way  to  Oljmpius,  is  given  as  Bnothsr  locaiily.  The 
Benleuce  ends  with  the  Statement  tiat  "  theso  coals  ara  uscd  by  tha  smiüis,"  showiug  that  the 
valiie  of  the  Bubstance  as  flie!  was  well  nnderstood  at  the  time  (4th  contury  b.c.).  Tbeophraatua  says 
further,  that  il  will  oontinue  to  bum  aa  long  as  any  one  blows  it,  but  on  atoppii^  it  deadens,  bnt 
may  ba  made  to  bum  again ;  and  that  it  burna  witli  a  atrong  disagreeable  odor.  The  aecoud  oita- 
tion  üoni  eaoh,  Aristotle  and  Theophrastus,  relates  to  a  similar  coaL  The  looality,  in  Thrace, 
identjäes  it  with  the  Thraeian  stom  of  Dioscorides  and  Pliny,  the  looality  of  which,  according  to 
the  formar  (from  Aristotle),  was  at  Sintia,  oo  tlie  riyer  Pontns  (on  the  MacedoDJan  border  of 
Thracia,  to  tho  west  of  the  present  Conatantinople).  Aooordii^  to  Dioscorides  and  Pliuy  (quot- 
ing  further  in  part  from  Aristotle'a  "  Wonderful  Thmgs  heard  of  "),  watar  wonld  niake  the  Thra- 
dan  Btone  to  buro,  aud  oil  eitingnish  it ;  whioh  is  either  altogether  a  fable,  or  a  parläal  truth 
baaed  on  aomebody's  obaervaläon  that  naaaea  or  pües  of  impure  pyritiferoas  coal  will  become 
hot,  and  someümes  ignited,  in  consequanee  of  being  wet.  AristoÖe  mentions  its  bituminous 
oder  when  bumir^. 

The  Gagales  (whenes  our  word  jd)  occurred,  according  to  Dioscorides  and  Pliny,  at  Gagas  or 
Gagoa,  a  place  in  Lyda  (Aaia  Minor).  Tha  fonner  deaoribea  it  as  Waek,  amooth,  and  combnatible, 
to  wiioh  Pliny  adds,  that  it  waa  iight,  and  looked  much  lika  wood,  and  that  it  emitted  a  disagree- 
abla  odor  wlien  rubbed,  and  bumed  with  the  smell  of  solphur.  It  was,  in  part  at  least,  true  lig- 
nite.  Lignite  is  common  in  Syria,  in  the  rocks  of  Mt.  lebanon,  aa  near  Beirut;  and  beds  of  coal 
haye  been  recently  opened  in  Asia  Minor. 

Some  of  the  works  or  memoirs  on  coal  economicuEy  conaidered  are  the  following;  Report  to 
Congress  ob  Coals,  by  W.  E.  Johnson,  1814;  StoKstics  of  Goal,  by  E.  C.  Taylor,  Svo,  2d.  ed., 
Philadelphia,  1855;  Report  to  the  British  Government  on  Coais,  by  De  la  Beohe  &  Playfoir, 
1851 ;  Ronalds  &  Riehardson's  Chemical  Technology,  VoL  I.  on  Fuel  and  ita  Applications,  London, 
1865 1  Percy's  Metallurg?,  London,  1861 ;  Ohem.  Unters,  d.  Steinkohlen  Sacbsen'a,  by  W.  Stein, 
Leipzig,  1857 ;  Die  Stainkohlen  DeutscMaod'a  und  anderer  Länder  Bnropa's,  etc.,  by  Gainita, 
üeek  &  Hartig,  3  yds.,  ito,  München,  1866. 
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SPEOIES  OF  UNCEETAIN  PLACE  IN  THE  STSTEM. 


832.  AZORITE.    New  roineral  from  the  Aaores  J.  K  Hsäiemacher,  Am.  J.  Sei.,  II.  iii.  32,  1841 
Azorite  Dana,  this  Min.,  S96,  681,  1850. 

Tetragonal,  In  minute  octahedrons,  with  the  basal  edges  replaced; 
angle  of  pyramid  {by  refleetive  goniometer)  123°  15',  M  A  e=133°  40'. 
Cleavage  noiie. 

II.=4— 4'5.  Tranelncent  to  opaqne.  White,  with  a  faint  gi-eeniah-yel- 
low  tinge,  or  colorleBS.     Titreous  in  fracture. 

Oomp. — Acoordingto  A.  A.  Hayßs,  columbate  of  ILne.  B.B.  infiisible;  amaller  cryatala  beooiae 
opaque  white  ;  larger  ia  outer  Same  reddish,  aud  light  yellow  in  iimsr.  Withtoras,  on  platinum 
mire,  diasolyes  with  extreme  slowness  and  diffioulty  to  a  transparent  globule,  sometimes  fkint 
greemsh ;  with  moro  boraz  opaque  on  flaraing.  With  Salt  of  phosphorus  slowlr  disaolved,  pro- 
dueii^  a  faint  green  color. 

Obs. — From  the  Azores,  in  an  albiüc  rock,  along  with  ■blaot  tounnaliDe  and  pjrchite.  I'iral 
diatinguiahed  and  deaerlbed  by  J.  E.  Teachemaelier.  The  largest  er  jstal  seen  wa3  but  1^  lines  in 
diaraeter.  Thece  is  some  reaemblanoe  in  form  to  oryptolit«  (p.  529),  but  a  re-examination  ef  Ihe 
BpedsB  by  Mr.  Ha j«s  corroborates  hia  Erst  aunouucemeat  tliat  the  mineral  eontaina  ueither  cerium 
Dor  püosphorie  acid. 


833.  BHEWSTBHLINITE.  A.  new  fluid  in  tlie  cavities  of  jnincrals  D.  Brewster,  Ed.  Phil 
J.,  ii.  1323;  Trans,  E.  Sog.  Edinb,,  x.  1,  401,  1823;  Am.  J.  Sd.,  tu.  186,  I324,iü,  2H  (with  a 
platej,  1821 ;  Phil.  Mag.,  IV.  sxv.  174^  1863.  Brewsterline  Brma,  Min.,  55S,  1850;  Brewsto- 
line,  ib.,  471,  1854. 

In  a  vacuum  (ot  as  it  occurs  in  tliQ  cavities  of  erystale)  a  colorless  trans- 
parent fluid,  adhering  but  slightly  to  the  enclosing  mineral,  and  henee 
very  voluhle ;  espanding  about  one-fourth  with  an  increase  of  i6f  °  C.  (30° 
F.),  or  hetween  10°  and  27°  0.  (50°  and  80°  EA  21  times  more  expaneible 
thaawatei";  index  ofr6fractionl'2106,for  the  fluid  from  an  amethyst  from 
Siberia ;  1-1311  for  a  Icind  from  a  topaz  ;  boiling  point  in  a  vaeoom  from 
23°  to  29°  0.  (74°  to  84°  E.),  tho  flnid  Alling  the  cavities  with  the  warmth 
of  the  hand  or  mouth. 

On  exposure  to  the  air  imdei^oes  rapid  movemeiita,  apreading  over  the 
surfaee  and  contracting  again,  and  then  driea  to  separate  partieles  or  gi-ains, 
which  are  lustrous  and  appear  to  be  opaque,  but  are  transparent  by  trans- 
mitted light ;  by  the  approach  of  moietnre,  even  the  moisture  of  the  hand, 
even  ailer  being  dry  for  some  daya,  becomes  liquid  again,  and  renews  its 
rapid  movements.  Soluble  without  eficrvescenee  in  snlphurie,  nitric,  and 
mui-iatie  aeids,     Volatilized  by  heat. 

Comp. — Ucknown.  The  efieot  of  moisture  on  the  dry  graina  ahowa  that  fho  substaneo  ia  not 
one  of  the  tydrocarbon  oils,  or  a  resin. 

Obs.— OTOurs  in  oavities  of  topaz  cryatala  from  Brazil,  Seotlaud  and  Austrahs,  of  chryaoberjl, 
of  quartz  erystala  from  Quobee,  amethyst  from  Siberia,  aad  first  daserihed  by  Sü'  David  B 
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The  caviäea  are  mostly  microscopic,  Imt  occaaionBEy  J  in.  serosa  or  eyen  larger.  They  are  gen. 
eraUy  arraaged  itt  layera,  and  are  somctimea  coimted  bythousamil?  in  b,  Single  eryataL  Erewster 
oountel  30,u00  in  a  clicysobBryl  }  in.  sq\iare.  Tlie  stcata  lun  irri'gularlj'  witli  reference  to  tiie 
symmetiy  of  the  crystal,  ofteu  ictarseot  one  anoOier  ind  ■jre  somotunea  eutved;  it  is  rare  that 
3  or  4  strata  are  parallel.  The  Terj  low  re&acting  power,  lesa  Uiin  thst  of  water,  ia  a  remarfcft- 
ble  character  of  the  fluid  (the  refractioa  indei  of  water  beii^  1-63S;  of  eloohol  1'361;  of  ether 
1*358).  The  fluid  ftom  a  qnarta  ors'Btal  from  Quebec,  whioli  exploded  Witt  muoh  force  when 
heated,  had  a  diaagreaable  tsate. 

In  bis  original  memoir  Brewater  stalea  that  the  fluid  was  32  tiinea  more  espansibie  tlia,ii  watcr, 
but  in  the  later  referenoe  to  it  in  1S6S  (Phil.  Mag.,  1.  c.)  makea  it  2!  times. 

Thelower  index  of  re&action,  1-1311,  obtained  fot  the  fluid  of  a  topaz,  ia  so  muoh  below  Ihe 
other,  1'2106,  tliat  it  may  indicate  a  diatinct  species. 

834.  CRYPTOLINITE,    A  new  fluid,  etc.,  Brmsler  (sea  for  ref.,  BEEWSTEKLisirE).    Crypto- 
flne  Ilana,  Min.,  559,  1860. 

A  eolorlesa  transparent  fluid,  as  otserved  in  the  cavitiea  of  ci-ystals,  like 
brewaterlinite,  but  more  dense ;  adhering  like  water  to  tbe  enclosing  snr- 
faces  ;  expansibility  about  tliat  of  water ;  index  ofrefraction  1'2946,  Not 
soluble  in,  or  a  solvent  of,  brewaterlinite,  the  two,  when  occurring  together, 
not  beilig  miacible. 

On  exposure  to  the  air  hardena  speedily  to  a  r^in-like  substance ;  bril- 
liant in lustre ;  yellowish  ;  transparent;  abaorbentofmoisture, but mueh lesa 
ßo  than  brewaterlinite ;  insoluble  in  water  and  alcobol ;  rapidly  diasolved 
with  effeiTescenee  by  aiilphurie  acid,  and  aoluble  also  in  nitric  and  muri- 
atic  acids ;  not  volatilized  by  heat. 

Comp. — Nothing  ia  linown. 

Obs. — Oecurs  in  tlie  same  oryatala,  and  generally  the  eame  cavities,  witli  brewaterlinite.  This 
deuser  of  the  two  fluiäs,  aeeording  to  Brewstor,  oocupiea  tho  acgles  of  Jhe  cavitiea,  or  the  nBolia 
or  narrow  passagea  which  unite  twö  or  more  large  CBTitJea,  whüe  the  etiler  rarer  duid  floats  on  it, 
and  fllls  täiB  reat  of  the  caylty,  escepting  a  circular  vaouity,  oceupied  only  hy  this  fluiil  in  the 
gaEeouE  State,  if  at  aH. 

635.  HSSSÜNBERGITE.  Hessenbergit  Kmn^.,  Ber.  Ak.  München,  1363,  ii.  230.    Siderosen 
Smenb.,  Min.  Kot,  Ho.  7,  1866. 

Monoclinic.  C=89°  53'=  0  Ai-i;  /A  7=59°  27',  0  A  f  i=153°  SOf ; 
«  :  &  :  0=0-5984:3  :  1  :  0'57096T.  Obaeryed  planes :  0 ;  vertical,  I.  i4,  i-\, 
*-3,  i-% ;  elinodome,  j-l ;  bemidomes,  1-*',  \4,  3-^,  -14 ;  hemioetahedral, 

O  A  1=90"  3i'  «-3  A  »-3  =  119°  37'  i-i  A  f«,  calc.,=126''  43' 

ÖA«^3=90  6  ^-iA  3-^=150  51  *-»  aI-^,  oba.,=127  35 

OAl-i=li<^  6>A-1-*=149  8        ■     Ja  «4=150  16i 

Simple  crystale  nnknown,  Twina  :  compoaition-faee  -1-*;  JA  i^=150° 
39i'  i-i  A  i4^=llS°  2',  0  A  <9,=61°  44'. 

H.=7— 7'ö.     Lustre  adamantine.     Oolorleaa,  bluiah.     Tranaparent. 


Comp. — A  ailicate  of  undetermined  oonatitnenia. 

Pyr.|  eto. — In  a  cloaed  tube  jields  no  water,  andisunohar^ed.  In  the  platinum  forceps  whitens, 
but  does  not  fuse.  In  borax  nielts  without  intumescence.  Heated  with  cobalt  Solution  hccomea 
gray.    No  aotion  froa  muriatic  acid. 

Obs — Oecurs  implanted  on  crystala  othematite  {Msenrose}  at  MtFibia,  weatof  the  Hospiceof 
St.  Gothard.    Ihe  habit  a  little  after  tliat  of  euclase. 
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ifl  aller  F.  Hessenberg,  the  crjatallogropher,  of  Frankfort  oa  the  Main. 


Orthorhoinbic.  In  ^liIl^lte  rectangular  and  rhombic  prisms,  with  the 
planes  I,i^,i4;  lA  J=128°,  Ia  ^=116". 

H.=:5— 5'5.  Lustre  subresinouB.  Color  garnet-red  to  pitch-black  ;  thin 
edges  of  black  erystals  ■with  a  vuhj  translucenee,  a  httle  like  rntile.  Trans- 
Ineent  to  opaqiie. 

Comp.,  Pyr.,  etc. — In  the  matrasa  docrepitates  slightly,  but  doea  cot  appear  to  contain  waler. 
B.B.  in  tho  platimim  forceps  glowa,  fuses  witli  difflculty  on  Öie  edgea,  and  baeomea  paler.  In  borai 
diasolves  to  a  bead,  wMeli  is  yellow,  Irorn  iron,  while  hot  and  beoomes  colorleaa  on  cooling.  WiÜi 
Salt  of  phosphoras  gives  in  the  oater  Same  a  bead,  j-ellow  while  hot  and  oolorlesa  on  cooling.  In 
the  inner  flame  tlie  ijead  ^sumea  a  delicate  riolet  color  (diie  to  Litanic  add?),  Brush. 

Obs. — Oocura  imbedded  in  danburite  and  orthoclase,  and  only  in  vorj  minute  orjstals,  at  Bau- 
bviry,  Ct 

Shepard  made  tlie  crystallizatioc  erronoötialy  tetragonal.  There  are  alao  otbec  dlaccepaiieiea  in 
hia  dasoription,  which  m^ht  lead  to  the  suppoaiöon  thac  tbe  mineral  here  dascribed  is  a  diffsrenr 
mineral  ftim  Si«pard'a ;  but  the  evidence  to  the  contrary  ia  oomplete. 

837.  PTHKHITB.     6.  Eose,  Pogg,,  xlriü.  682,  1840. 

leonietric  ;  in  octahedrons,     Cleavage  not  obsei'ved, 

H.=6.     Lustre  vitreous.     Color  orango-yeilow.     Subti'anslucent. 

Pyr^  etc. — B.B.  infuBible,  but  blaclrens,  and  colora  the  flame  deep  jellow.  In  fregmenta  diffi- 
eultly  aoluble  in  salt  of  phoBphorus,  but  in  fine  powder  it  is  roadüj  taken  up  by  tbis  aalt,  aa  wdl 
as  by  borax,  forming  a  dear  glasa  wlien  oold  if  only  a  amall  portion  ia  used,  while  if  aatntated  it 
ia  yellowish-green,  beooming  somewhat  more  intenae  in  R.F.  Fuaad  with  aoda  on  charcoal,  it 
spreads  out  aod  i8  absorbed  by  the  ooal,  giving  a  slight  white  coating,  aomewhat  reaemblii^  a^d 
of  ainc;  it  jields  no  metaUio  spanglea  when  the  auräae  of  the  coal  Is  removad  and  rubbed  in.  Üia 
mortar.    Inaoluble  in  muriatio  acld  (G.  Boaa). 

Obs.— PyrrhitB  was  found  by  von  Parovski  of  St.  Petersburg  at  Alabaschka,  near  Mnrainakin 
tiie  Ural,  where  it  oooura  in  drusy  feldspar  oavities,  containing  also  lepidolite,  albita,  and  topaa. 
The  largeat  eryatal  waa  but  three  hnea  long, 

Hamed  !rom  Tu^/ifc,  yelUneish^ed  otßre-like. 

With  thia  apecies  J.  E.  TeBchemacher  identiflea  amall  orange-red,  monometric  octahedrons, 
found  with  albite  at  Uie  Motes  (J.  Sat  H.  Bost.,  It.  499,  1844 ;  Proo.  id.,  ii.  108,  1846),  along 
with  tetragonal  octahedrons  of  aiorite  (p.  761),  The  oiystals  are  a  half  to  two  linea  loi^,  and 
those  of  minute  size  are  trauapareut. 

According  to  Chemical  and  blowpipe  trials  by  A.  A.  Hayea  (Am.  J.  Sei.,  II.  ix.  433)  on  apeci- 
mens  furniäed  him  by  Mr.  Teacheraacher,  theae  crystala  oonaiat  of  eolumbate  of  airconia,  colored 
apparently  by  oxyds  of  iron,  uranium,  and  mangaiiese. 

B.B.  in  thfl  forceps,  on  the  flrst  inipulse  of  the  heat,  beoomea  darltec,  and  the  fine  oraage  color 
roturna  on  cooling,  evon  iE  the  heat  haa  been  high;  at  the  melfcing  point  of  caat  iron,  in  the 
reduotion  flame,  the  flame  beoomea  permanently  darker  and  brown.  With  bocas  (H  parta  to  1  of 
assay)  it  diaaolvea,  and  affords  a  clear  colorless  glass,  whioh  baeomea  instsntly  opaline  or 
opaquB  on  flaming;  tranaförred  to  the  osydating  Same  becomea  opaquo.  With  Salt  of  phoa- 
phorua  (in  the  aame  proporäon)  iu  the  inner  flame  givea  a  clear  ^ass,  and  when  cedaced  the 
glasB  ia  green;  but  in  tue  outer  becomes  yellow.  With  a  litöe  more  of  assay  the  ^aa 
remaina  äaar.  With  aoda  (12  parts  to  1  of  assay)  diaaolves;  aome  olear  portiona  are  aean  in 
the  globule  wbüe  bot,  bmt  on  cooling  opaoity  preoedea  the  orystaihzatton  of  the  globule ;  finally 
B  gray-brown.  slag  remains,  whieh,  cooled  fironi  the  onter  flame,  haa  a  green  color,  indicating 
oiyd  of  nianganese.  Decompoaed  by  mueh  soda,  and  the  resulüng  masa,  heated  with  nitrio  aeid, 
giTea  a  heavy,  white,  inaoluble  powder,  whioh  with  boiling  water  takes  a  white  flocculect  form ; 
the  powder  eshibited  all  tbe  ctbaracters  of  columbic  acid  (?).  The  aeid  Solution,  wben  mised  with 
carbonate  of  ammonia,  remaina  clear ;  heated,  aomo  oiyd  of  iron  faUs,  and  the  fluid  is  light 
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yellow;  with  oialio  aoid,  a  white  earth.  separates,  whieh,  teated  with  eiilphuric  add  to  destroy 
the  oialic  acifl,  dissolvea,  anä  tlie  iuid  forms  witli  potash,  beforo  complete  nautcaliaation,  a 
wliite  double  Salt,  wWiih  haa  ßxa  eharacters  of  ttat  fram  ziroonia,  Ijut  may  also  oontain  osyd 
of  cerium.  The  osalate,  when  firsl  formed,  did  not  afford,  whea  heated,  Üie  uionamon-lDtoWTi 
color  characteristie  of  doutoxyd  of  oerium.  Tlie  extremely  small  amount  of  tho  minoral  under 
exaniination  focbida  the  eipression  of  oertainty  reapecting  the  baae.  Althovigh  icdining  to  the 
opmiou  of  the  existenoe  of  cerium  in  the  miDeral,  frora  the  red  Dolor  of  the  crystals,  Mr.  Hajes 
observes  that  he  obtaiued  no  positive  proof  ou  this  point. 

834.  ALUEG-ITB.     Alni^t  BraÄ,  B.  H.  Z%.,  xnv.  336. 

Massive,  eousisting  of  Bcales,  rarely  haviug  au  hexagona)  outline.     Cleavs-ge  :  basal  eminent, 


LH  mnch  monganeae. 
Ocoarg  with  maaganese  ores  at  St.  Marcel  i: 
Kamed  from  dXoBpj'ii;,  pmple. 


«B,  Google 


LOCÄLITIEe. 


CATALOGUE    OF    AMERICAN    LOOALITIES    OE 
MINERALS. 

The  foUowing  eatalogue  may  aid  the  mineralogical  tourist  in  aelecKiig  his  routes  and  arranging 
täe  plan  of  hia  Jonruefa.  Oiilj^  important  localitieB,  afibrding  cabinet  specimens,  are  in  general 
iiioluded ;  and  the  namea  ofikose  min^rala  viMch  are  ofttoMaö/e  m  good  specimeas  are  dialinguiaJi€d 
by  ilaiics.  WJien  a  name  ia  not  italicized  täie  mineral  occiira  only  sparingly  or  of  poor  quality. 
When  tlie  speoiuiens  to  be  procured  are  remarkabiy  good,  aa  ezclamation  mark  (1)  is  added,  or  two 
cf  tiieaa  marka  {I  I)  when  tlie  specimena  are  quile  unique.  Tlie  more  exaot  poaition  of  loealitiea 
may  in  inoat  inatances  be  aaoertained  by  refetence  to  the  desoriptions  of  the  specics  in  the  pro- 
eeding  part  of  the  Treatiae. 

Eor  Vae  factH  inoluded  tte  couotry  ia  eapodally  indebted  to  the  various  Qeological  ßeporta  of 
the  aevcral  States,  the  American  Journal  of  Science,  and  the  Journals  or  Tranaaetiona  of  the  dif- 
ierent  Soisntifle  Sodetiea  or  Academiea.  The  author  is  under  apeoial  obligationa,  in  the  prepara- 
tion  of  the  CataJogne  for  this  edition  of  the  Mineralogy,  to  W.  W.  Jbffbris,  Esq.,  of  Westeheater, 
Fa,,  Prof.  0.  IT.  Shkpard,  Prot  A.  E.  Vberili,  Dr.  J.  S.  Kbwbbbbt,  Prof.  Wm.  P.  Blakb,  Prof, 
"Wu,  H,  Brbwbb,  Dr.  F.  A.  Genie,  Prof.  B.  Silloias,  Prof.  0.  C.  Minen,  Prof,  A,  Wdjokell,  Dr. 
QE0B6H  Smith,  of  Upper  Darby,  Pa.,  Dr.  T.  ß.  Ra-KD,  of  Philadelphia. 

MAINE. 

Ar^BASr.—Beryl  I  greea  amd  block  immnaline,  ßldspm;  rose  gwwfe,  rutile. 
,  Aeoostook, — Red  hemadte. 

Bath. — Idooraae,  gamel,  magueüte,  graphite. 

Sbimbu — (Mnamon  ganid,  caldte,  aphene,  beryl,  pyroiene.  hornbiende,  epidote,  graphite,  talc, 
pyi^te,  mispidiel,  m^netitfi,  wad. 

"RrNinnM — Masshie  pyrUe,  galenite,  blende,  andalusite. 

Blttb  Hill  Bäy. — Ars^kal  mm,  möhßdemler  galemie,  o^aiitel flvj»i(e!  bladk  tourmaline  (Loi^ 
OoTe),  blaok  osyd  of  manganeae  (Osgood's  &rm),  rhodonile,  bog  manganeae,  wollramite. 

BowDOiN. — Rose  Qawrh. 

BowDOiKHAii,— Sery/,  molybdenife. 

Bruhswick. —  Grsm  müa,  gairaei  I  HucÄ  Urarmalwe  I  moiybdenite,  epidote,  calcilä,  wascovite, 
feläspar,  beryl 

BnoKPiBL». —  Garnei  (estatea  of  "Watennan  and  Lowe),  iron  ore,  nmscüvitel  luagnetite. 

CiMDAOB  PiBM. — (ITear  tlie  tide  mills),  molybdenite,  wolframite. 

Cambbs'. — Made,  gcäemte,  epidcrte,  blaiä  tourmaline,  pyrite,  talc,  maEneüte. 

OiKHBL  (Penobsoot  Co.). — Stibnite,  pyrite,  maole. 

GORIBHA. — Pyrite,  as'semcai  pyrites. 

Desb  Islg. — Serpeiitiiie,  verd-o/nUqae,  asbestua,  diaUage,  magnetjie. 

Dbitbb. — Galenite,  pjrite,  blende,  chalcopyrite,  green  talc 

TirsTiMD. — Natäye  copperas,  graphite. 

Fabmibqtoh. — (Norton's  lei^e),  pyriie,  graphite,  bog  ore,  garnet,  staurolite. 

FaiEPOHT. — Rose  gwirte,  gamei,  feldspar,  aoapolite,  graphite,  muscoiiile, 

FRYEBDRe.— Garn«;,  beryl 

GBORaHTowB. — (Parker's  island),  l>eryU  black  tourmaline. 

Gbeeswood. — Graphite,  black  manganese,  beryll  fmpicM,  oaasiterite,  mica,  rose  guortü,  gamel, 
eorundum,  albite,  ziroon,  niolybdenite,  niagnetite,  copperas. 

Hebroh. —  Cassiteiiie,  miapieliel,  idocraae,  l^doliü,  ainblygortüe,  rvheMte  t  indiooüte,  green  /ottr- 
'maXine,  mica,  heryl,  opatüe,  aibiie,  chüdremie,  woiceile. 

Jbwkll's  Iblabd, — Pyrite. 

KiTAHDiN  iROH  WoBKB  ^Bog  icou  016,  pyrite,  magneöte,  quartz. 

Lbttür  E,  Osford  Co. — Staurolite,  maole,  eoppcraa. 

LiKNSOS. — HematiEe,  limonite,  pyrile,  bog-iron  ore.. 

IrrcHFiEtD. — Soäaiile,  amcrinile,  ekealiie,  m-coit,  spodumene,  muacoTite,  pyirhoüle. 
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Lbbeo  Lead  Mikes. —  Galeniie,  chrämpyrile,  blende, 

Machiaspoht. — Jasper,  epidote,  laumoiitite. 

Madawäsea  Settlbmbhts. — Yiijiimile. 

MmoT. — Seryl,  smoky  gnarU. 

MOHMOUTH. — Adänofite,  apalil«,  eheolüe,  zircim,  stanrolite,  plumoae  mica,  baryl,  rutile. 

Mt.  äbeaham. — Atidahmts,  staurolite. 

NORWAT, — Chrysdberyl  I  tnolybdenite,  heryl,  rose  quarh,  orlhadase,  cinnainon  garnet 

Orr'S  Isla»». — Stealik,  garnet,  amäaluaite, 

Oxford. —  Oamel,  beryl,  apatiie,  wad,  ziroon,  invscovite. 

PARia. — Oreenl  red!  WotiÄ,  and  SJiie  towmalinet  mica!  lepidoJile!  feldspar,  albite,  giHWß  e/ys- 
ta!s  I  rose  qaarlz,  casiMerüi,  omSij/jonüe,  aicoo,  brookite,  berjT,  amoby  qnarta,  apodumena,  cookmie, 
leucopyrite. 

Pahsonbfibld, — Jdovrasel  yeVaw  gwmet,  pargosite,  adidoria,  scapolile,  galenife,  blende,  dialco- 
pyrite. 

Fbrit. —  Oryalallized  pyrite. 

PHIPSBÜKG. —  TeUow  garnet  /  mangaBeaiangamel,idoiyrase,pargasile,  aamite,  lawnoniile !  chaba- 

FoLANS. — Idocrase,  smoW  quartz,  cinnsmon  garnet 

POBTLANB. — FrehnUe,  aobnolite,  garnet,  epidote,  ^ethysl,  caliate. 

PowsAL. — Blaek  iaarmaiine,  feld^iar,  Bcapolite,  pyrite,  acünolite,  apatite,  rose  quacta. 

Ratmohd. — MagruUie.  snapHile,  pyronxne,  lepidohle,  tremoUte,  horoblende,  epidote,  orthoclaae, 
yellow  garnet,  pyrite,  idocrase. 

BooELAHD. — Hematite,  tremolite,  qmirf^,  wad,  talo, 

ßuMFüsD.— I>i(oM;  gtNitel,  idocrase,  pyraxrme,  apatito,  Bcspolite,  graphite. 

RrTLAND,— Ällanite. 

Sandy  River, — Anriferoua  santL 

Sanjohd,  York  Co. — Idocrase!  albite,  oaldte,  ia<Jybdenite,  epidote,  black  tourmoline. 

Sbabsmomt. — Andalasile,  tonrmaliiie. 

SoDTH  Bbrwiok. — Made. 

Stebakbd  Modntais. — Bäryl/  blaeh  loiirmtMie,  mica,  gamel. 

ThOHABIOn. — CcUcile,  irennolite,  hontilende,  sphene,  araenieai  iron  (Owl's  head),  blaek  manganese 
(Dodge's  moantaiu),  t!iömmmi^  talc,  blende,  pyrite,  galonite. 

ToFSHAM. — Quarh,  galenite,  blend«,  tungatitel  beryl,  apatite,  molybdenite. 

TTbios. — Magneljte,  bog-iron  ore. 

Wales. — Axinite  in  boulder,  alum,  oopperas. 

Wa  TESTHiB.—  OrystalHaed  pyrite. 

WiNDEAM  (near  the  bridge), — Skmrolite,  spoditmene,  gamei,  beryl,  ameÖiyat,  cyaniie,  toarma- 
Ime. 

■Winthrop.— StoMroKte,  pyrite,  homblende,  garnet,  eopperaa. 

"WooDSTOOE. —  Graphite,  speixiiar  iroit,  prehnite,  epidote,  oaldte. 

York. — Beryl,  vivianite,  oijd  of  manganese. 

HEW  HAMPSHISE. 

AowoRTH. — Beryl !  I  mica  I  limmuäiae,  fddspar,  albüe,  rose  gwwfi:,  eolumliite ! 

ÄiSfBAB, — Mica/  !  albUe,  hladc  ümrinaUne, 

aWebst. — Idooraee!  yellovj  garnet,  pargasite,  calo  spar. 

BAKTtKTT.— Magnetit«,  speaäar  won,  brown  iron  ore  in  large  veica  near  Jackson  (on  "Bald 
fiiee  mountaiQ  "),  siüWfe!  erysiais,  smo!ty  quaa-lz. 

Bath. — Galenite,  chalcopyrite. 

Büiiows  Falls. — Oyanite. 

Bbüton. — Qamiii  cryslak. 

Camptom. — Beryl  l 

Canaas. — Gold  in  pyrites. 

Öhablestowh. — Slawolüe  maeh,  aadaiimle  macle,  bog-iron  ore. 

CoRNKH.— Stibuite,  tetrahedrite,  rutile  in,  guariel  (rare). 

Orotdew.— /oiifey 

EiTOB  (8  m.  S.  of).— Gidenife,  lleadel  bhalcopyrite,  limonite  (Sx  Mile  Pond). 

Franobstoh. — Soapslone,  arsenioal  pjrites. 

Feahoosia. — Hbrnfifeiafc,  siaanMtel  epidote!  eoisite,  specular  iron,  magrietiie.  Nach  aad  red  manr 
ganesian  gamets,  miipickd  !  (danaäe),  cbalcopyrll«,  raoljbdenite,  prebnite. 

GiLPORD  {Giinatock  ML). — Magnotic  iron  ore,  naü  -"'-'-■ 

Qosaas.  —  Orajihile,  blaok  tourtnaline. 
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GBiPTON. — Mica !  (estensively  quarried  at  GIsbs  'Eüü,  2  m.  S.  of  Orange  Summit),  alUls  I  bke, 
green,  andyellow  ienjlsl  (l  m.  S.  of  0,  Summit),  laarmaUne,  garaets. 

GaANTHÄM. —  Gray  stawroUtel 

Hanovbr. —  Gii/mel,  a  boulder  of  quarta  coatainii^  mUle !  Hack  tourmtdiaB,  gnarls. 

Havbehill. —  Giä'ndf  arseakal  pyriles,  native  arsenie,  galenite,  blende,  iroiiand  copper  pytitea, 
magnetio  and  white  irou  pycitea. 

HiLiBBOBo'  (Campbell's  aountain). — Gn^Mle. 

HiitSDALi;. — lihoilortüe,  black  ozjd  of  manganese. 

JACK80H. — DruBy  quaria,  tin  ore,  arsenopyriie,  native  srseuie,  fluovite,  apatite,  'mxignetite,  matyb- 
rfewife,  wol&flm,  ohalcopjrite,  acsenate  of  Irou. 

Jappbbt  (Monadnoct  Mt.). —  Oyaniie. 

Khbhb. —  Grophile,  soapslan&  miUcy  quroiz. 

LitfDAfT. — Jfolybdenile,  lead  and  irou  oras. 

LBBitJOW. — Boj-wwi  ore. 

liSBON.— StowoMte,  blaek  and  red  gamets,  gnmiAa/r  magneüie,  Ijonäiiaide,  epidote,  zaisäe,  epeculaT 

Ltmb.— Cyanila  {N.W.  part),  iilack  toumialine,  rutUe,  pyrite,  ehalcopyrlte  (E.  of  B.  vill^e), 

MBKRnliOK.-— ÄuKfe/  {in  gnsiss  nodules  in  granite  vein). 

MouLTOBBOROü&H  (Red  Hül). — Sombtende,  bog  ore,  pyrite,  tourmaline. 
Newpoet.— Molybdenite. 

OBAUaa.— S^ufl  berylst  Orange  Bummit,  oliryaobBiyl,  mica  (W.  aide  of  mountain). 

Obfobb. — Brown  towmalme  {now  obtained  "with  diffleulty),  sieaiile,  ruiile,  cyauito,  brown  irou 
ore,  natiye  copper,  malachite,  galenite. 

Pblh  am. — SieaUte. 

PlEHiiosT. — Micacewis  iron,  barite,  groen,  wbite,  and  brown  mica,  apatite. 

PLTSioora.— Oolmiibite,  beryL 

Eichmond. — loHlel  rüttle,  ateattte,  pyrite, 

Rtb. — Made. 

Sadbleback  Mt. — Black  tourmaline,  garnet,  apmcL 

Shblbobkb. — Galenite,  blaeliilende,  Salcopyr  ie  ijrtle  manganeie 

SPRiKfiFIELD. — Beryls  (very  lai^i  eight  inehea  diameter)  mangaiK:  an  girneti!  in  mies,  sluk^ 
aibite,  mim. 

SüiUTAH. — foiemMiines  (blaok),  in  quartz,  beryl  ? 

SuRBBT. — Amethyst,  oalcite. 

SWÄSZBi  (uear  Eeene). — Magjxlic  iiron  (im  mas'ea  m  grämte) 

Tämwobth  (near  White  Pond). — Galenite. 

UsTTY  (eatate  of  Jamea  Nesäj. —  tJjpper  tmd  wtm  pi/nies  fMomphylliie  green  mica,  radiaieä 
admolile,  garnet,  ütani/erows  iron  ore,  magneUle 

Walpoi^  (near  Beiiowa  Palla). — llacle. 

"Wabebw. — Cha!topyrile,  Netde,  epiMe,  quartz,  pv^^  ireaaoUie,  g<demie  roMle,  ialc,  molybde- 
nite,  einnom/wi  stone  I  p^oXient. 

Westhobeland  (aouth  part), — Molybdeaüe!  ajaiiie/  ll«e  Jetäspar  bog  manganese  {north  tü- 
lage),  naaHz,  ßjtorile,  ehaloopyrite,  oiyd  of  raolybdenum  andnranium 

White  MeS.  (noteh  behind  "  old  Crawford'a  houae  )  — &reon  octahedral  fluot,  quartz  crystalfi, 
blaclf  tourmaline,  cMaatolita, 

WiLsfor. — BeryL 

"WiMOHMßTBU. — Pyrolusite,  rhodooIiroBile,  psiioioeldut   ma^netit^  t,ranular  quarte. 


Addisoh. — Irott  aand,  pyrite. 

Albüboh. — Quartz  ciyatala  on  caldte,  pyrite. 

Athbbs. — Steaiiii,  rhomi  spar,  actinolite,  gnrnol. 

Baitimobb. — Serpenlme,  pyriUs  I 

Babset, — Graphite. 

Bbltjdbub. — Steatite,  ohlorite. 

Bbnninotoh. — Pyrolttsile,  browu  iron  ore,  pipe  day,  yeHow 


Bbthbl  — Acüitoliie !  tale,  chlorite,  octahedral  iron,  fjiKfe,  irowa  $pa/r  in  slealüe. 
Bbakdoh, — Braunit«,  pyroluaite,  psüormlaaie,  hmonila,  lignite,   white  day,  atatuary  m 
foaail  frnita  in  tbe  lignite,  grapbile,  ehaloopyrite. 
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Bbattlbboeodgh. — Black  tourmaiine  ia  quartz,  mica,  zoisite,  rutile,  adjuolite,  scapoiita,  apodu- 
mene,  TOofiug  slate. 

BaiD&BWATEH.— Jiifc,  dolomiie,  magmliU,  eteatite,  chlorite,  gold,natiYe  oopper,  blende,  galenite, 
Wue  epioel,  dialoopyrilie. 

Bhistol. — BaMle,  brown  hematJte,  mar^aness  ores,  magnetite. 

Bbookfuhji. — Mispickel,  pyrüe. 

Oabot. — Gamet,  stautolile,  homblende,  alb  k 

OjiBTLBTON. — Booßag  alafe,  Jasper,  manganete  ora"  oWonte 

Catbkdish. — Grämet,  serp^ine,  iale,  sleal  le  toTtr  iilvne  asbfMiis  tremolii' 

Chüstbe. — Äsbesias,  feldspar,  chlorite,  qum^ 

Chitiendbs. — PsUomelane,  pjroluaite,  brown  iron  ore  sjecjlm  atui  iiayjein,  iron,  galeoite, 
iolite. 

OoLOHssTEB. — Brovm  iron  ore,  iron  sand,  jaai  er  eIuid 

CoKiHTH. —  Copper  pyriks  (tma  been  mined),  pjnhot  te,  i  jnte,  nit  le,  q^narta 

CovBNTBY, — Rhodonite. 

OaATTSBUBY. — Mic»  in  concentric  ballB,  caldte,  rutile. 

Dbbbi. — Mica  (adarrtsäe), 

DuMMBKSTON. — RutUe,  rooflng  slate. 

Faikhaybs. — Rooßng  slate,  pjrite. 

Pletohbb. — Pyrite,  ootahedral  iron,  aoioiilar  toarmalino. 

ÖBAFTON. — The  sleaiUe  quarry  referred  to  Graflon  ifl  properly  iu  Athens ;  qaoaia,  actinolire. 

QuiLFOED. — SoBpolite,  rnöle,  roofing  slate. 

Haetfobd. — Caioite,  pyrilel  ayaniie  In  mica  slate,  quartz,  tourmtdine. 

iKASBDBaH. — Rhodonite,  psi!omel<m& 

Jat. —  OhiroTrdi:  iroii,  serperdias,  aTnianUius,  dolomite. 

LowBLL. — Pioroamine,  amianthus,  Serpentine,  cerolito,  talc,  ehlorite. 

Mablboeo'. — Sh/mü)  spar,  steoiile,  garnet,  magneUte,  clilorite. 

Mbndoh.— Octahedral  iron  ore. 

MniDLBBUBY. — Zircon. 

UiDDUESBX.— Rutile  1  (ezhausted). 

MONKTON. — Pyrolusile,  brown  iron  ore,  pipe  clay,  feldspar. 

MOKETOWK.— SniD/iy  gaarti  /  sUaiite,  talOj  wad,  ruöle,  Serpentine. 

MoMtiaTOWM. — (Menite. 

MOONT  HoLLT. — Aabestus,  oHorite. 

New  FANa — &lassy  and  asbesüjorm  adinoUte,  sleatüe,  grem  guarla  {oalled  chrysopraae  at  the 
loeality),  cbalcedony,  drusj  quartz,  garneS,  c/i/rot/tic  omä  ft'tonio  iron,  rhnnb  apar,  serpcnüne,  rutilo. 

NOBWICE. — Aeimolite,  /eidspar,  brovm  spar  in  talc,  cyanile,  zoisite,  ohalcopjrite,  pjrite. 

PiTTSFOKD. — Brown  iron  cre,  manganeae  ores. 

Plimoiith. — Spatbic  iron,  msguetic  and  speonlar  iron,  both.  in  oetahedral  cryetals,  goid, 
galanite. 

Plthptom. — MaasiTe  homblende. 

PürsBY. — Fluorite,  broum  iron  ore,  ruMe,  and  aotsite,  in  boulders,  staurolite. 

Readins. — Qtassy  aclmoUle  in  talc. 

Ebadsboeo'. — Glassy  actinolite,  steatiie,  hematite. 

Ripton, — Brown  iron  ore,  aagite  in  boulders,  octahedral  pyrite. 

EooHESTBE, — Rutile,  apecalar  iron  cryat,  magmtüe  in  ciJorite  slate. 

HocUMQBAM  {Bellow3i'allfl>— Qranite,  indieolite,  feldspar,  tourmaline,  fluorite,  calcite,  prehnite, 
staurolite. 

EosBOST. — Doltnnile,  talc,  Serpentine,  aabeatuB,  quartz. 

ETjrLANB. — Magnesite,  whitemarUe,  hematito,  aerpentine,  pipe  clay. 

SiLiSBUBT.—Brown  iron  ore. 

Sharon. — QjiOTiz  crystals,  (yanite. 

SsoKBeAM. — Pyrite,  blact  marble,  calcite. 

SHBBwaBüaT.— Magnetito  and  chaloopyrito. 

ÖTABKSBOBO'—Brown  iron  ore. 

Stielino, — Ghaloopyrite,  tale^  aerpentine. 

SlOOKBEIDGE. — Mispicbel,  magnetie  iron  oTO. 

SratPFOED.— Magnetite  and  chalcopyrite  (has  been  worked),  native  copper,  Jiomblende,  eop. 

Thbtpobd. — Blende,  galenile,  eyaaite;  chrysolite  in  baaalt,  pyrrhotite,  fe/dspar,  rooßng  slate, 
steatite,  garnet 

TowNSHBND — ActmoUte,  blaekmioa,  talc,  steatite,  feldspar. 

Thot. — Magiietite,  talo,  Serpentine,  picroamine,  amianthus,  steatiie,  one  mile  southeast  of  TÜlage 
of  Soulb  Troy,  on  the  farm  of  Mr.  Pierce,  eaat  aide  of  Miaaiaco,  chromic  iron,  zaratite. 

TüBsaiKB. — Pyrite,  clialoopyrito,  tourmaliae,  miapiekel,  quartz. 
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Wardsboho'.— 2()m(e,  toammlinB,  tremolüe,  hematite. 

■Wahren. — Actinolite,  magnetite,  wad,  serpantiiie. 

Waterhürt- — Miapickel,  chaloopyrito,  r!t(!^  guarlT^  aerpentin« 

Watehtillb. — Steatite,  actinolite,  taJc, 

WbathbbspihIjD. — Siealüe,  specdar  ifoit,  pyriie,  tremolite. 

WeIjLb'  Eivbb. — Graphite. 

VfEäisiEiÄi.^Sieatite,  ehromio  iron,  Serpentine. 

WüsiinNSTBR.— Zoisite  in  bouldera, 

WüfDHAM. —  Glassy  acimolile,  stealüe,  ga/rnet,  Serpentine. 

WooDBPRY. — Massive  pyrite. 

'Wooosioo^^QyO'rlz  crysials,  garnet,  zoisito. 


MASSACHUSETTS. 

Alford. — Galenite,  pyrits. 

Athol. — Alkmite,  fibroüte,  (?)  epidotet  babingtonite? 

AüBTJRN. — Mosomte. 

Baerb.— ffliiü!  /  miea,  pyrite,  leryl,  feldspwr,  gamet. 

Ghbat  Bäskisoton. — Tremolite. 

Bedford. —  Oa/met. 

Belohebto  WK.  — Allaüite. 

Bernakdexon.— Magnetite. 

Bbvbrly.— Oolumbite,  grem  fddspar,  oasslterite. 

Elanfokd,— S^fjwjiiMW,  an&u^hyllüe,  admolile  I  chromiU,  cyacite,  rose  quartz  in  bouldera. 

BOLTON. — Scapolile  I  •pistatiie,  apheite,  pyroaene,  nullalite,  diopaide,  boltonik,  apafile,  magnesite, 
rhomb  spar,  allamife,  yttroceritet  cerium  oclire?  (oa  tlie  soapolite),  spinel. 

BoxBOROTTGH.— Scopoito,  Spinel,  gwnet,  augile,  aeünolite,  apatite. 

Bmqhtok. — Aabestua. 

Broifieij»  (road  leading  t«  "Warren}. — Mite,  adularia,  molybdenite,  mioa,  garnet 

OARLiBLa.— TourmuHn«,  g<mieil  scapoUte,  actinolite. 

Csarlbstown. — Fräuidte,  laai/moiiiile,  stübite,  chabaaite,  quarta  crystala,  melanoEtB. 

Öhblmsford.— Ä;n[MiK(e  (ehelmsfotdite),  choadi-octak,  ilue  spinel,  oimianlkiis  I  rose  quartz. 

Chestbr. — S^rnblmde,  scapoUlti,  aoisile,  apodwnene,  itidicaUÜ,  apatite,  magneüte,  cbromite, 
BtQbite,  heulandite,  aaaldte  and  chabazite:  at  the  Emery  Uine,  OJiester  Factories. —  Corwuium, 
laarga/rite,  dia^ore,  epidote,  conindopLilite,  chloritoid,  tourmaline,  memaccamle  I  ntüle,  biotite, 
inüanlte?  aodesite?  cyamte. 

CHBSTBaFiBLD.— £&!«,  gretfO,  ami  red  tommalme,  cfemwiwwKto  (alblte),  lilMamica,  smohy  gvart^, 
misroUte,  spadv/meiie,  cyaTiUe,  apatite,  rosa  leryl,  gairaet,  gna^U  ergstok,  staun^üe,  caaaiterite,  colwn- 
bile,  zoiaite,  uranite,  brookite  (eumaaite),  scbeelite,  antliophjllile,  bomite. 

CoNWÄY. — Pyroluaite,  flnocite,  zoisite,  rwWfe  /  /  natjve  alum,  galenite. 

Cdmmüigton. — Rlu>doiiitet  cummingtonite  (homblende),  maroasite,  garaei. 

Dbüham. — AsbeBtua,  galenite. 

"■  D. — Chabazite,  heulandite,  stilbite,  amethjst,  catnelian,  cbaloedony,  agate. 

G  (Peai'l  Hill). — Beryl,  stawotile!  garaets,  moljbdenite. 

FosBOROüSii.— Pyrife,  anßis-acite. 

Franswh.— Amethyst. 

GosHBs. — Acts,  alÜle,  spod'umeiK!  lltie  and  green  toti'rmaline,beryI,  zoisite,  smoky  quartz,  colum- 
bite,  ün  ore,  galenite,  beryl  (goshenite),  pihlite  (oymatolite). 

GBEBKPiBtD  (in  aandstone  quarry,  half  müe  eaat  of  TÜlage). — Allophane,  white  and  greenish. 

Hatpibld. — itarito,  jcUow  quarK  crjstals,  galenite,  blende,  chalcopyrite. 

Hawley.— Mcfflcemifi  iroit,  massive  pyrite,  magnetite,  zoisite. 

liBArH, — Pyrile,  zoisite. 

HiNSDiLEi.— Brown  iron  ore,  apatite,  zoisite. 

HüDBAEDSlON. — Massive  pyrite. 

Läncästes. — Oyamie,  ckiastoläel  apatite,  staurolite,  pinite,  andalusito. 

LBE.^JVemoWw .'  spheml  (eaatpart). 

Lekoi. — Brown  hematite,  gibbsile  (7). 

LBVBHBrr. — Barite,  galenite,  blende,  chalcopyrite. 

Lbydbk. — Zoisite,  niiile. 

LiTTLBTOM. — Spinel,  scapolite,  apatite. 

LiBKfflELD, — Magaesits  on  Serpentine. 

Maetha'b  Vinetabd. — Brown  iron  ore,  amber,  selenite,  radiated  pyrile. 

Mbsboh. — Mca!  elilorito. 
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MlLBOBT. —  VermictiliCe. 
MONTiGUB. — Specular  iron. 

Nbwbuby. — Seijienline,  obtysolile,  epidoU,  massive  gwrwt,  siderite. 
NEWBUßrponT. — SerpeaUne,  nmrauKfe,  utBOiW. 
New  EaAlHTaBB. — Black  toarmoKne. 

HoEwiOH.— jlpaüfe /   bUuäc  touraiüiüie,  heryl,  spotlumene/   iripfi/jßine  (altered),  blende,  quailj 
crystals,  cEsaiterite. 
NoBTEFiEi,!).— CfakmWfi^  fibrolite,  cjanite. 
pAiaiKR  (Tbrea  Eivera). — FMspair,  prehnile,  calo  spar. 
Pelham. — AsbestiiS,  eerpentine,  quoii-bi  oryatah,  beiyl,  moiybdeniU,  green  Itormtone,  epidote,  aine- 

PLiiNPiBU). — CfiartmingUmiU,  pyrobiMla,  rbodoniie. 
EiCHMONB. — Brmim  iron  ore,  giblaiiel  cälophcsm. 

iloCKPOar. — Domalite,  cryoph^Mte,  aianite,  cyrloUte  (altered  areon),  ji-eere  aud  wMte  ortlwdase, 
RowE. — Spidote,  talo. 

SoüTH  ßOYALSTOH. — Bo'ylt  I  (oow  obtained  with  great  diffioulty),  mica!  I  ßldspiwl  allaaite. 
Fonr  miiea  beyoüd  old  loa,  on  farm  of  Sol  m      H     w  od,      'co  /  bsryl  I  feldspar  I  meDaocanite, 
Rüssel. — Schiller  apar  (diallage  7),  msca,     rp  b  ly    galanite,  chaloöpjrite. 

SALBU. — In  B  boulder,  oaucrimte,  sodali         ffi 
Saugus.— Porphyrj,  Jasper. 
SnEPFlEU). — Äab«stiis,  pyrite,  native  al  m  p 

SHBLBli  RHB. — Eutile. 

Shdtbsbüey  (east  of  Locko'a  Pond). — M      df-   te 

SOüTEiuPTOtJ. — Galeidts,  cerussite,  ang  v>  fi>       fl  orits,  barlte,  copper  and  iron  pyrite^ 

blende,  coriieous  leiid,  pyiotnorpbite,  aUilz  te  a. 

STEHLiNa. — ^odumene,  ckiastoUte,  spat         or  knde,  galenite,  chalcopyrite,  pyrile. 

SfONEHAM. — JTepAWte 

Stubbkidqb. — Gra^liMe,  garnet,  apatite  b  g- 

SwAMPSCOT. —  OriJdte,  feldspar. 

Taünion  (od«  miJe  soutb). — Paracolurabite  (titanio  iron). 

Tuenbk's  Falls  (Codb.  Eiver). — Chalcopyrite,  prehBite,  clilorite,  ckhrophmils,  spathio  iron,  mala- 
bbite,  magnetic  iron  sand,  anthracite. 

Tymnöhah. — Pjrojrene,  scapolita 

XJkbbidqb. — Galenite. 

Warwick. — Maeswe  gantet,  rcuKutoi  black  bmrmaline,  mag^ieUte,  beryl,  epidote. 

Wa  shisotoh. — Graphite. 

Wbbtpisld. — Schiller  ^ar  (diall^e),  serpeaüae,  steaUie,  cyanito,  aoapolite,  aotinolite. 

Wbstfor». — AndaMsitel 

West  Hampton'. — Galeoite,  m-genUiie,  psmiä/flnorphoas  qumiz. 

"Webt  Spkinqfield. — Pretmile,  aflkeriie,  satin  spar,  celesül«,  bltuminoua  ooal. 

West  Stookbridöb. — EetiMÜte,  ßbrous  pyrolusite,  spathic  iron. 

Weately. — Native  ci^iper,  galeaite. 

WiLLiiuSBüKO. — ZrisÜe,  paeudomorphoua  quartz,  apatite,  rose  aad  Binoky  quarlz,  galenite,  pyro- 
'luaite,  chaloopyrile. 

WiLLlAMSTOWK. —  Oryst.  qacar^. 

WiNBSOR. — Zoisiie,  «otinolita,  tvMIs  I 

W'OBOESTBR. — Mispickel,  idoCTase,  pyroxene,  garnet,  amianthiis,  booholKite,  spathio  iron,  gale- 
iBita. 


EHODE  ISLAND. 
Bmbtol. — Amethyst. 
Cranstos. — Actinolife  in  talo. 

Cdmbbbland. — Manganese,  ^ndote,  aciiitolite,  gamet,  titafliferous  ir 
icbalcopyrite. 

FOBTEB. —  Gyanile. 

ÖLouoEBTBR. — MagneiUe  in  cMorite  alate. 

Johnson. — Tale,  browB  spar. 

Natio. — See  Warwick. 

NawpoRi, — Sei'pentine. 

JOETSUOUTH. — Antkradte,  graphite,  asbestua,  pjril«. 
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SurrBprELD, — Dolomite,  cakiie,  bilter  spar,  nacriie,  Serpentine  (bowenito),  tremolite,  aaljestas, 
quartz,  magnetie  iron  in.  cMoiite  slute,  talcl  acatase. 
Wabitick  (Natie  vülags). — Maaonile,  garuet,  gcaphite. 
Westehlt. — Ilmenüe. 


CONifECTICUT. 

Bbblib. — "Barite,  datolite,  blendo,  quartis  cryatala. 

BoLTON. — Staurolite,  ehaloopyrite, 

BsAELBTViLLB  (LitchMd). — Laumontits. 

BttiSTOL.  — (JÄafcociis/  (äialaipiirüe,  barite,  tomüe,  talo,  olfojJÄane,  pyromorpiite,  ccäcüe,  mfda- 
cliife,  galenite,  quarta. 

Bbookithmi. — Galenito,  calamine,  Mende,  Bpolumcno,  pyrrhotite. 

Camaan. — Tremolite  and  wliite  augiie  I  in  dolomite,  canaanite  (maaaiye  pyroiene). 

CsiTHAK. — Mispickel,  smaltite,  eiilüanthite  (chathamite),  scorodite,  niecolite,  iffryl,  erythrite. 

Cheshibb. — B(m(e,  chaicocUe,  iondte  orysL,  malachUs,  kaoün,  oatrolite,  prehnite,  ohabaEile, 
datolite. 

Cbbbteb,— .ffiWinwinite/  zircon,  epidote. 

CORSW4LI#- — Graphite,  pyroxene,  aciinoUte,  spheTte,  acapollte. 

Danbort. — Danbiirile,  oUgoclase,  mnonstone,  brown  tourmaline,  orthoclase,  pyroiene,  para- 
tborice. 

FABUiNGTOB.—iVeAjiäe,  cluüiadie,  agate,  native  eopper. 

ßBAHBI, — Green  maladiite. 

ÖRBKSWIOH. — Black  Iowmaline. 

Haddasl —  Ohrysoberyl  I  beryl  I  «pidote !  towrmaline  I  feldspar,  gamet  I  -iotile  !  oUgodase,  chlo- 
TOphylHtel  OBiomaiHe,  wagnetife,  odvlaria,  apatite,  coltiimhite  I  zireon  (caljptolite),  mica,  pyrite, 
marcasite,  melybäenite,  allwiite,  hismuti,  bismuth  ochre,  biamutite. 

Hadlymb.— Chabazite  aud  stilbito  in  goeias,  wlth  epidote  and  gamet. 

Habtpobd. — DaloUte  (Rocky  Hill  quarry). 

Kbnt. — Broiiyn,  iron  ore,  pyroluaite,  ochrey  iroji  ore. 

lilTOHFlBLB. — Oyanile  wlüi  corundum,  apatite,  and  andaluaite,  mmuiceamte  (waaliingtooite),  cJibI- 
copjrite,  diaapore,  niccnliferouB  pyrrhotite,  margarodite. 

IiYua — Gamet,  aunstoue. 

Mbeidbb.— Datolite. 

MJDDLEFIBLD  FiiLa. — Da1«lite,  cMotitB,  etc.,  in  amygdaloid. 

MiDDLBTOWN. — Jfico,  kp'dolüe  with  green  sjid  rod  tourmaline,  albile,  fddspar,  cökunbite  I  preh- 
nite, gmnel  (sometimes  octahedral),  beryl,  topaz,  uranite,  apatite,  pitohblenda ;  at  lead  mine, 
gatmile,  chalcopyrite.  blende,  quarta,  caldte,  fluorite,  pyrite,  sometimes  capillaiy. 

MiiiFOBD, — Sablite,  pyroxeite,  asbestus,  EoisiK,  verd-antiqne  marble,  pyrite. 

Nhw  Haveh. — Serpentine,  aabeatus,  oliromio  iron,  sablite,  stilblte,  prehnite. 

NoRWiCH. — Sillimimite,  monfeätel  ab-con,  iolite,  corundum,  feldspar. 

Oxford,  near  HumphreyaTille.— (tarnte,  ehaleopyrite. 

Plymodih. — Galenito,  keabmdite,  flsorüe,  chhrophylUle !  gamet. 

EoAEnjG- Brook  (Chesbire). — Datolite!  oalcite,  prehnite,  Baponit». 

RBAMNa  (aear  the  line  of  Danburj). — Pyrosene,  gantet. 

RoxpoBT. — Spatkii:ir<m,  bleride,  pyrite!  !  gtdeniie,  quartz,  cbaloopyritB. 

Samsbdbt. — Brawa  iraa  ore,  ochrey  iron,  pj/rolusite,  triplite,  targite. 

Saybhook. — Molybdenite,  stilbite,  plumbago. 

SiMSBUBT. — Copper  gtance,  green  malaoliite. 

SoDTHBOBT. — Bose  quartz,  laumontite,  prelioite,  ealc  spar,  heaxy  spar. 

SoüiaiFöTOH. — Heavy  spar,  datolite,  asteriated  quarta  erjstala, 

SiAffFOBD. — Massive  pyritea,  aium,  eopperas. 

STOsraoTON. — Stilbite  and  chobatäie  on  gneias. 

Thatohbehfillb  (near  Brii^eport). — Stilbite  on  gneisa  babbrn^tou  te? 

ToüAHC.— Stautolite,  massive  pyritfls. 

Tbümbiill  and  UoNEOB. — OMorophane,  hpoitleryl,  äiafpam  p  rrho  e  jyrite,  scheelite,  wolf- 
Tomite  (pseudomorph  of  scbeelile),  ratile,  native  bismutb  t  ag  c  a  d  spathic  iron,  miapickei, 
argBDtiterous  galenice,  blende,  acapolite,  imiirmoiine,  gamiet,  a  b  e  aug  te  g    phic  telluriiim,  (?)miw- 


WiSBvswm^.— Triplite,  memtccoraffc/ (waahingtonite  of  Shepa  6)  rho iocl  rosite,  natrolite,  mido- 
Imüe  {New  Preslon),  oyanite. 
Watbbtown,  near  the  Naugatuck  — White  aalilite,  n 
"West  Paems. — ABbestua. 
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NEW  YOßK. 


ALBANT  00.— Bethlehem. — Caloite,  Btalactite,  Stalagmite,  caloareons  aiater,  snowy  gypsam. 

CobyMäm's  Landinq. — Gjpaum,  epaom  sali,  qua/rla  cryatala  at  Cryatal  Hill,  tliree  milea  aoiiüi  of 
Albany. 

GniLDEHLAND. — PctroleuiQ,  anthradte,  aod  caloite,  on  the  bauka  of  the  Normaii's  Kill,  two  milBH 
BOUiii  of  Albany. 

Wateevliet, — Qiiar^  cryslals,  yellow  druay  quartz. 

ALLEGHANY  CO. — Cuba, — Calcareous  tufa,  pelroleum,  3J  railes  from  the  village. 

CATTARAUGUS  CO.— Fkeedom.— PeSroieMm. 

CAYUGA  CO. — AuBüBN. — Oelestite,  caldte,  fliior  spar,  epaomite. 

Cätdqa  Laeb.— Sulphur. 

LuQLO  w  V  iLLffi. — Epaomita. 

Union  Spbin[>s. — Seleaiie,  gjpaum. 

Spkgjgpobt. — At  Tliompaoü'a  plasler  bede,  sulphw  t  selenite. 

ÖPRlKGviLLE, — Ni trogen  springa. 

s,  molybdeuite. 

CHATAUQtJE  CO. — Pbedokia. — Fe^olemii,  carbwätled  hyikogm. 
Laosa.  —Petroleum. 

COLUMBIA  CO, — AüSTERHXZ. — Eca'thyma«gimese,Yrnl?6täte,iAälc<xÄte;  Livingslonleadmine, 

Chatham. — Qiiarlz,  pyrita  in  cubio  ciyatals  in  slate  (Hilladale). 

Cakaas. — Chalcooite,  chalcopyrite. 

HnDSOH.— Bpidote,  selmiie! 

New  Lbbasos. — B  itrogen  aprings,  graphite,  authracil« ;  at  tiie  Aneram  lead  mine,  galenite,  barite, 
hlende,  mäfeaiie  (rarej,  chalcopyrite,  CHloareoua  tufa ;  near  tha  oity  of  Hudaon,  epsom  sait,  brown 
spar,  wad, 

DÜTCHESS  CO.— Ambhiä.— Dolomile,  Umanife,  Iwgile. 
Bbckman. — Dolontüe. 

DOVSE. — Dolomite,  tremolite,  ga/raet  (Foas  ore  bed),  staurolite,  Kimmüe. 

FiSHKU.li. — Dolomite ;  near  Peckvilla,  tale,   aabeatns,  graphüs,  Itornbkitde,   auglte,   acUnoliis, 
liydrous  antbophyllite,  ümonäe. 
HOBTH  Babt. — Ciialoocit*,  cbalcopyrite,  galenite,  blende, 
Pawumö, — Do  lomite. 

KeisbbEüe:. — Caloite,  green  feldapar,  epidote,  tourmaline. 
Union  Valb. — At  the  Olove  mine,  gibbsUe,  limonite. 

ESSBX  CO.— Albxahdria. — Kirb/a  graphita  mme,  graphite,  pyroxem,  ecapoUte,  spbene. 

Ceown  Point. — ApoMe  (eupyrehroite  of  Enrnwns),  brown  toutnnaimel  in  the  apalilc,  ehlorite, 
quartz  crystals,  pink  and  blne  cnictte,  pyrite ;  a  short  diatajioa  aouth  of  J,  C.  Hammond's  bouse, 
goimd,  acojwlife,  ohaloopynte,  aveaiainiae  felds^ar,  zirooc,  magnetio  iron  (Peru),  epidote,  mioa. 

Kbenb. — Soapolite. 

Ijiwis. — Tahalos'  «piw,  colopJumite,  gamet,  Itäiradonte,  homiiknde,  aetinolite ;  ten  milea  aouth  of 
tbe  village  of  Keeaeville,  miepickel. 

LONft  POKD. — Apatite,  gaimet,  pynxcen^  idooraae,  coccoliteü  sca^olite,  magnetite,  6fiiö  calcüe. 

MuInttre. — Lairadortte,  garnel,  magTieHte. 

MoRiAH,  at  äandford  Ore  Sed. — Ma^neUte,  apatite,  oibmite!  lanthaoiCe,  aetinolite,  and  feld- 
spar; at  lisher  Ore  Bed,  magnetic  irca,  feldspar,  quarta;  at  Hall  Ore  Bed,  or  "  New  Ore  Bed," 
magiieliie,  xirixnia;  on  Mill  brook,  cahüe,  pyroxene,  hornblende,  albite;  io  the  town  of  Moriah, 
magnetit^  W**  mica. 
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Nbwcomb. — LabmdoHls,  feldapar,  magnetio  iron,  hyperathene. 

Port  RESS.Y.—Bnmn  towmaUne,  mica,  rose  quark,  serpeaUne,  green,  and  block  pyroxäne,  born- 
blende,  orysS,  p])rüe,  graphite,  tabular  spar,  pjrrbotiiie,  aditlarial  pMogopiti!  at  Cheever  Ore  Bed, 
with  m^netit«  and  Serpentine. 

EociBR'a  Rock. — Qraphiie,  iabvtar  Bpar,  garaei,  celoplimite,  fddspa^,  adnlaria,  pyroxene,  spliew, 
coooolite. 

ScHHooH. — (MEÜe,  pyraxene,  chonäroäite, 

TicotmsROiiA.'— Graphite  I  pyraxene.  soMäe,  spliene,  blaok  tourmaline,  naeosene  ?(M[.  Deflanee). 

Wbbiport. — Labradorite,  prebaite,  magnetits. 

WlLLSBOEO'. — Tabular  ^ar,  colophomte,  garnet,  greea  cofxoUte,  homblende. 

ERIB  CO. — BiiLiooir's  Mills. — Catcareans  Ufas. 


CO. — Acid  Springs  containing  saJphurie  aoid. 

:)0.— Catskill.— Caicjfc. 
DlAMOMD  Hill. — Quartz  crjslala. 

HBRKIMER  CO.— FiiaFiBUi.— Ouoffe  (»-{(sfciJs,  fetid  barite, 

Lwti;b  FiLia. —  Quarii  orystals  I  barite.  oalcite,  antbraeite,  pearl  spar,  sriioky  quarla ;  oao  mil« 
sOuth  of  Little  Ealls,  calcite,  brown  spar,  feldspar, 
MiDELEViLLB. — Qmxrtz  orystais  I  caMie,  browo  and  pearl  spar,  anthraoite, 
HEWFOar. — Quoirh  crystoh. 

SiLBBOSY. —  Qumia  en/staisl  blenda,  galßaile,  Iran  and  eopper  pyritea. 
Stakk.— Fibroua  oelestiw,  gypsmn. 

HAMILTON  CO.— Lowe  Läse.— Eine  calcito. 

JEFFEßSON  CO.— Adams.— Fluor,  calc  tufe,  barite. 

ALESAjfDBlÄ. — Oll  the  S.E.  bauli:  of  Musooloi^e  Lake,  fluorite,  phlogopile,  chalcopyrite ;  on  Iligli 
Island,  in  tbe  St.  Lawrence  River,  feldspar,  towrinaime,  bornblende,  /n-thoclase,  oelestite. 

Ahtwkup, — Slirling  iron  mine,  specalar  iron,  cJuiloodile,  spalhic  wwi,  miBfrÜe,  red  Aömaüfe,  crjs- 
tallized  quarta,  yeüoio  aragtraite,  oiccoliferouB  iron  pjril«B|  qaarfi  orysiaU,  pjrite ;  at  Oibow,  cuJciie  / 
porous  coralloidal  beary  spar;  nearTrooman'a  lake,  aücitel  idoeraiäe,  jiWc^opsfe/  pyraxeme,  spheae, 
fluorite,  pyrile,  ohaloopyrite;  tiso  feldspar,  log-iron  ore,  scapolite  (fiirm  of  David  I^leaon),  serpea- 
(ine,  tourmaline  (yellow,  rare). 

BbowhsviHiB.- Oelestite  in  sleoder  erystala,  calwte  (four  miles  from  Watertown). 

ITiTOitiL  Bbidob. — Feldspar,  gieseckiü  1  sfeoüfc,  pseadomorphous  afler  pyroxeue, 

New  CoHNECTicur. — Spime,  l>rown  phkgopite. 

Omab. — Beryl,  feld^aa;  spetmiar  iron. 

Philadelphia. — GofTiets  on  Indian  river,  in  the  TÜlage. 

Pamblia. — Agaric  miiteral,  calc  tufa, 

PiLiAB  Point. — MaasivB  liemy  spoir  (exbauated). 

Thkrbsa. — i^taw,  coto'ie,  speoular  iron  ore,  horoblende,  gjHtrfe  crysiah,  aerpentine  (asaooiated 
with  tbe  specnlar  iron),  celestite,  strontianite  ;  tbe  Musoolonge  Lske  tocality  of  fluor  is  e^austcd. 

Watbrtown. — Treimlite,  agtwio  ininenü,  oalo  tu&,  oelestite, 

WiLNÄ.— One  mile  north  of  Natural  Bridge,  cakile. 

LEWIS  CO.— Diana  {looalities  mostly  near  jQnction  of  orystalline  and  asdimentary  roeka,  and 
within  tvjo  miles  of  Natural  Bridge). — Soapolite  I  iahUar  spar,  greeit  coccoHle,  fddspar,  tremolite, 
pyromeae  I  sphsiie  1 1  miea,  gaorfö  cryslals,  druBy  quartz,  ciyst.  pyrite,  pyrrhotite,  blue  cakite,  Ser- 
pentine, rensseiaerite,  zircon,  graphit«,  ohlorite,  apecular  iron,  bog-iron  ore,  iron  sand,  apalile. 

flRBiQ. — ifoffjiefife,  pjrite. 

LowTlLLB. —  Caki^  fluorite,  pyrite,  galenite,  blende,  cale  tufa. 

MABTuJBBtJBöH. — Wad,  galenite,  etc.,  but  mine  not  now  opened,  caicile. 

"WatbOW,  Brbubn. — Bog-iron  ore. 

MONROE  CO. — ßooHBSTBa. — Pea^l  spo/r,  cale  spar,  anowy  gypsuro,  fluor,  celeaüte,  galenite. 
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MOHTGOMBET  CO.— Cahajohabdi.— Anthracite, 

Pälatihe. — Qufw^  erystals,  druay  quartz,  anthracite,  homstone,  flgate,  geraeL 

EOOT. — Pearl  spar,  dnisy  Quarte,  btmde,  barjte,  stalacüte,  Stalagmite,  galenite,  pyrite. 

NEW  YOBZ  CO.— CoRMAlt's  HoOE.— Apatite,  brown  and  yellow  faldspar,  aphene, 
Kmgsbiudgb. — TremoUie,  pyroxeae,  mica,  toirmäMne,  pyrites,  rutile,  doloraite. 
Harlek. — Epidote,  apopbyJlite,  aiilbite,  tourmaline,  vivianite,  lamellar  feldspar,  mica. 
Nbw  Yoek. — SsyaiiMij!,  omiant/ms,  actiuoUte,  pyr/xeime,  hjdroua  anthoplijllite,  garnet,  stauro- 
lit«,  moljbdeuite,  graphite,  dilorite,  Jasper,  nei^imite,  feldspar. 

NTAG-ARA  CO. — Lbwistok. — Epscmile. 

LooKPOBT. — Gslesiite,  Äofcife,  aeieniie,  ankydrite,  ßttorile,  dolomite,  ilende, 

NiAffAKA  Falls. —  Calcite,  fluorite,  blende,  dolomüe. 

ONEIDA  CO. — BOOHTILLB.— Ctofcite,  tabalm-  spar,  coccoUte. 

Climtoh. — Bknde,  fenüculor  wgiSacma  iroji  ort;  m  rooks  of  tha  Clinton  Groop,  atrontianite, 
celestite,  the  foroier  covering  the  latter. 

ONOTIDAGA  CO.— Caiqllus,— Seleiiife  acAßirous  gypstim. 

COLD  SpKDja. — Axinite. 

MABLiüa — Gypäwm  and  fluop. 

Sykaoijsb. — Strpeatirie,  celeetite,  selenite,  barite, 

ORANGE  CO. — OOHUWALI, — Zirmn,  chondrodile,  hornilmde,  ^inel,  massive  fddspar,  fihrmis 
epidote,  hudaoaiie,  roenaccanite,  Serpentine,  ooceolite. 

Debr  Pabe. —  Gryst.  pyrite,  galenito. 

Monroe. — Mca!  spftsne/  gameS,  colophonlte,  endete,  ^umärodite,  aikmite,  bucholait«^  brown 
spar,  gpind,  hornblende,  talo,  menacoanite,  pytrhoUte,  pjrite,  chromio  iron,  graphiie,  raatoljte, 
moronolll«, 

Ät  WiLKS  and  0'Ni:it:  Mine  in  Monroe. — Aragonite,  mi^netite,  dimagaetita  (pseud.  1),  jenkinsite, 
asbestas,  Serpentine,  mica. 

At  Two  Fonds  in  Monroe. — Pyrixcene  I  chondrodite,  hombleade,  scnjNiKfe  /  sircoji,  splmie,  apatite. 

At  Geebnwood  Purnach  in  Monroe, —  Chimdrodiie,  pyroxeael  'atica,  hymileiide,  epwiei,  scapo- 
Ute,  biotite!  menaecanite. 

At  FoKBSt  OF  Dean. — Fyroxme,  spinel,  aircon,  scapolite,  hornblende, 

Town  of  Warwick,  TVarwiok  ViM^aH, — ^inell  awiwi,  serpenünel  hrovm  spar,  pyroxmtt 
homllmde I pseadoTTwrphous  steaUie,  fddspart  (Rflok  Hill),  menaooanite,  cMiOonUs,  tourmaline  (R. 
H.),  Tutüe,  spÄene,  molybdenite,  miapickel,  roarcasite,  pjrtte,  yellow  Iren  sintor,  quarta,  Jasper,  mica, 
coeoolite. 

Amitt. — Bpindl  garaei,  scopoUie,  horrMende,  iäoeraae,  epidoie  I  cHnianite/  magneMte,  tmirmaiitie, 
warwiokite,  apatite,  chauirod^te,  firic  /  pyroaisne  I  rutile,  menaccanite,  Jii/rcim,  connadsi/m,  feldsp<a; 
aphene,  oaio  spar,  Serpentine,  Bcluller  8par(?),  «Ivery  mica. 

Ebentillb. — ÄpaUie,  cliimdrodUel  Tudr-lrovm  harnllsnde  /  tremolite,  spinel,  towrmalms,  wmwich 
ite,  pyracene,  spliens,  mica,  /eJifopor,  mi^cM,  orpiment,  raUU,  menaccanite,  Bcorodite,  coppef 
pyrilea. 

WSST  Point. — liläspar,  mica,  scapolite,  sphem,  Tisnibtenäe,  allanite, 

PUTNAM  CO.— CiHUEL  (Brown's  qnany). — Antliophyllite,  seliillor  spar  (7),  orpiment,  raispiokel, 
epidote. 

CotD  Spring. — Obabaalte,  mica,  sphene,  epidote. 

Pattshson. —  White  pyroxene  !  eatc  spar,  osSesfas,  tremoUte,  dolomile,  massive  pyrllö. 

Phillipstown. — Tremoiäe,  amiamIMiSi  Serpentine,  iphene,  diopside,  ffreea  coccoUte,  1 
BcapoUte,  stilMte,  mica,  laumontite,  gnrhoBte,  calc  spar,  magnetio  iron,  chromita, 

PHiLiirpS  Ore  Bed. — Hyalite,  adinoUic,  massive  pyrite. 

EEHSSBLABE  CO.— Hoosic— Nitrogen  Springs. 
LAHSiNGBünen. — Epsomite,  qaarla  cryslala,  pyrite. 
Teot. — Qaar^  arystals,  pyrite,  aelsnite. 
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TtOCKLAND  CO.— Caibwell.— CafciM 

Grassy  Point. — Serpeatbe,  aotiuoUte. 

HAVERSian-W.— Z/oraSiömfe,  Ijarita. 

Lawsntowk. — Zircon,  malaclute,  cuprite. 

PiERMOHT, — Datolite,  stilbite,  apophjllile,  atellite,  prehnile,  tbomaonite,  oaloite,  ohabazite. 

Stohy  Point. — Cerolite,  laroellar  homblende,  asboalua. 

ST.  lAWRENOB  CO. — Oanton. — Massive  pyrite,  cakite,  brown  lourmalln^  sphene,  serpeoMne, 
tele,  reasielaeriie,  pjroxene,  speoolar  iron,  cbalcopyrite. 

Beeaiä — SöoiWeEiiö,  barite,  ßuorüe,  iremolits,  iov/naiäiae,  blende,  grapbite,  pyroiene,  quarta 
(spong/),  aerpeatine. 

Edwabiö. — Brovm  and  süvary  laical  scapolite,  apatite,  quarU  cryalcäs,  aotiaolite,  tremolite, 
apscalar  iroti,  Berpentine,  magaetite. 

FlNB. — Bloch  m/ica,  horablende. 

FowLBR. — Barite,  jitrarfe  cryatals !  specalar  iran,  blende,  galecite,  treiaolitB,  chaloedoof,  bt^  ore, 
Satin  spar  (assoo.  with  serpentiue),  iron  and  oopper  pyrites,  actiaolite,  reasaelaerile  (near  Somer- 
viUe). 

GouvBRHEUK. —  Cakite  l  efs-periliael  homlUnde!  scapoUte!  orthodase,  tcrurmoHn«!  idocraae  {oq,8 
mile  souch  of  G-.),  pyrozsne,  apatite,  remselaerii!,  Serpentine,  spfeenf,  üuorite,  barite  (Ihrm  of  Judge 
Bodge),  black  mica,  phlogopite,  tremoUte  I  asbestuE,  ^leciäos-  iron,  grapüite,  idocrase ;  (near  Somer' 
Tille  in  aerpenüne)  Sfröisi,  hoagliiCe,  seapolit«,  phiogopite,  dolornite ;  tbree-qnaners  of  a  mile  weat 
of  Sometville,  üAcräifc'odjfe,  spinel;  two  milea  nortb  of  Somerville,  apoMte,  pytite,  brmim  tour- 
maliite  !  I 

Haiimomd. — Apatitet  Mrcon!  (farm  ofMr,  Hardj),  orlhoclass {Ios.oIbsb),  paigasite,  barite,  pyrite, 
purple  äuorilfi,  dolornite. 

Hbbmon, — Quas-h  crystab,  ^ecvlar  iron,  spatMa  vron,  pargaäte,  pyroxene,  aerpentme,  tOMCoa^ 
Uro,  bog-iron  ore. 

JfAOOUB. — Bleade,  mioa,  galenite  (or  laud  of  Jamea  Averil),  Bplieiie. 

MiNEBAi  Point,  Morristown. — Pluorite,  bleRde,  galenite,  phlogapile  (Pope's  MiU^),  barite 

Oqpensbubg. — Labradorite. 

PiTCAiRH. — SatiR  spar,  aSBOclated  with  serpentine. 

Potsdam, — ffiwniJmiJe .' — eight  milea  Irom  Potsdam  od  read  to  Pierrepont,  feldspar,  ÄmrinaAiia, 
bkek  mioa,  bomblende. 

ßoasifi  (Iroa  MinesJ. — Barite,  ^eaalar  iron,  coralloidal  aragonite  in  mines  near  Somerville, 
limoRile,  qttoa-tz  (sometimes  Blalaotitic  at  Parish  iron  mjne),  pyriie,  pearl  spa«; 

ßOSSlB  Lead  Mine. — (hleitel  galeidte!  pyrih,  celestiie,  chalcopyrite,  spoihic  w<m!  ceroasite,  an- 
glesite,  ocia/iedroi  ^^wr,  block  pMogopite. 

Elsewhere  in  ROSSIB. —  Calciie,  barite,  qnartz  ciystals,  ehondrodilo  (near  Tellow  Labe),  feldspnir  ! 
pa/rgasäel  opoStte,  y^raww,  homblende,  aphene,  zireon,  mica,  üuorite,  Serpentine,  automolite, 
pearl  apar,  grapbite. 

BtjsseIv — FaTgaHte,  special  iron,  qwwh  (dodao.),  caleite,  serpenläne,  renaselaerite,  n 


SCHOHAEIE  CO.— Ball's  Cayb,  and  others.— Calräte,  stalaetites. 

OABiisLE. — Fibroas  anlphate  o/baryta,  crgsL  andßb.  earbofiale  ofUme. 

MiDDLEBDRT. — AnthraoitB,  oalcltB. 

BaARON.— Caleareoua  tufa. 

ScaoHAJUB. — Fibrous  oeleatite,  stroMmitä  !  cryst  pyrites  I 


V  CO. — Cano&a. — Nitirogen  Springs. 

SULLIVAN  CO. — Wbetzboro'. — Golenite,  TiUnde,  pyrite,  chalcopyrite. 

TOMPKItfS  CO.— Iteaoa.— Caloareoua  tufa. 

ÜISTER  CO. — EtLENTlLtB. — Oalenile,  Wonää,  ehakopyrilo.'  gucerl^,  brooMe. 
Marbletowk.— Pyrite. 

"WARREH  CO,— Calhwblu— Jfasme/eJifepar. 
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Chbster, — Pyrite,  tourraaline,  rutile,  cbalcopjrite, 
DlAHOHB  ISLK  (Lake  George). —  Gakile,  jworfe  crystals, 
Glenn'S  Paus. — Khomb  spar. 
JoBSSBUsa.—FljiiOrite!  'sinoni !  grapMie,  serpenUne,  pyrite. 


"WAYNB  CO,— ■WOLOOTT.— Batite, 

WESTCHBSTBR  CO, — ANTEoitY's  NosE.— J.j)([(üe,  pyrite,  caJafe  /  in  very  large  tabular  eiystala, 
grouped,  and  aometimes  iucnisted  with  Arusj  quartz, 

Dateheort's  Neck, — Seiyentoe,  gaxneS,  sphone. 

Eastohbsibr, — Blende,  copper  aad  iron  pjrites,  di ' 

Hastings. — TremoiUe,  vihäe  pynxi^ie. 

New  Bochellb, — Serpeaiim,  brucita,  quartz,  mica,  tremolitu,  garnet,  mflgnesite, 

PbbkskieJi. — Miea,  feldapar,  hombleode,  stilbite,  Bphana. 

Rtk. — Serpentine,  /dtloräe,  block  iawinalme,  tremolite. 

SuJOeiNi}. — Fyraxejte,  tremoUte,  pyrite,  beryl,  azurite,  green  malachite,  white  ioad  ora,  pyromi 
phite,  anglesite,  Tauquelinit«,  galenila,  oatlTB  ailyer,  otislcopyrito. 

West  Paems, — Apaüle,  tremoltte,  gsmet,  stiibite,  heulandite,  cba,bazitfi,  epidute,  sphena. 

YoNKBRS, — IVemoKte,  apatite,  ealeile,  aoaleite,  jj^ife,  tc 

ToBETOwH,— Ä'Ziimamie,  motumie,  m 


NEW  JERSET. 

Andovbr  Jsas  Mjnb  (Snasex  Co.). — Willemite,  brown  garnet 

AiLEfTTOws  (Moamoulli  Co.). — Vivi<mite,  dafreniie. 

Belville. — Copper  minefi. 

Bebbeh, — Chleiie !  datoUte  I  pectolüe  (called  atellile) !  anafcife,  opophylUte  I  prehmte,  aphene,  sWi- 
Ute,  «aMite,  beukiodite,  laumontite,  eÄaSasste,  pyrite,  pseudomorphouB  ateatite  imitative  of  apo- 
phyllile. 

BuinigwiOK, — Coppar  raines;  noMite  coppsr,  vnakKMe,  ■mmsrdam,  Itatkei: 

Brttam, — Clionärodite,  spinel,  at  RoseTilie,  epidale. 

Camtwbll's  BaiDOB  (Newoastle  Ca),  three  milea  weat, — Vivianite. 

DiNYitLB  (Jemray  Jump  lüdga), — Graphite,  ohondrodite,  augite,  mioa. 

Pleminotom'. — Capper  minea, 

Peahkpobt. — SetpenUne. 

FEiBKUH  and  ^BRMHO. — BpiiKll  gomeil  rhodonitel  wiUtanüe!  fraaldmifet  red  xmc  oret 
dysMlel  harMeade,  trmioUte,  chonda-odite,  wMte  saxpöUte,  llack  toarmalme,  epirfofe,  ywift  caleäe, 
mka,  acönolita,  augite,  saUite,  ooeeolite,  asbestus,  jefersaidte  (aagite),  oalamine,  grapSite,  fluorite, 
bMjl,  galenite,  serpenüne,  boney-colored  sphene,  quarfca,  chalcedony,  amethyst,  aircovi,  molybdeuite, 
vivianita,  iephroite,  rhodooliroBite,  aragonite.    Älao  algerile  in  gran,  limestone. 

pRAJlKUM  and  WarwicK  Mts. — Pyrite. 

Gkebhsboos. — Capper  minea 

GR188ST0WN'. — Oopper  minea, 

Hamboegh — One  mile  nottli,  spind!  towmdlme,  pMogopite,  Iwmblende,  Uimmile,  specolar  iron. 

HoBOKEN. — Serpentine  (marmolite),  ttracite,  fiemaMte  (or  fibvouB  brucite),  aragonite,  dolomile. 

BiTRDSTowN. — ApaU^  magnetio  pyiilea,  magneCite. 

Imlhytown. — Tivianite, 

LooKWOOB. —  Graphite,  chondro^te,  bäc,  am^te,  qiunrta,  greea  spiiteL 

MoNTvniE  (Morria  Co.). — Serpentiue,  ckrysaUle. 

Mdlwoa  Hill  (GlouoeBter  Co.). —  Viviardte  lioing  belemnitea  and  other  fossils. 

Newton. — ^inel,  blas,  pink,  and  white  corundam,  miea,  idocrase,  liornbl^ide,  iöwrmoJmö,  scopo- 
Ute,  rutile,  pyrite,  talc^  oaloite,  barite,  pseadonurrpliotts  steatite. 

Patterson. — DaioUte. 


PENNSYLVANIA, 
BERKS  CO.— MoRGANTOWN. — At  Jones'a  minea,  one  mile  eäst  of  Morgantown,  greert  moMrMle, 
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ckrysocoUa,  magneüle,  pyrite,  olialcopyrite,  aragonite,  talo;  two  inilea  N.B.  from  Jonea's  mino, 
graphit«,  Bphene;  at  Steele'a  mine,  one  mile  N.W.  from  Sk  Mary's,  Oheater  Co.,  magiieiite,  mioa- 
eeous  iron,  ooooolite,  brown  garnet, 

REAI1IB9.— £tao%  SMiwfe  orystaJs,  irfrcoü,  stilbite,  iron  ore ;  at  Eckbardt's  Furnace,  aUanüe  with 


BUOKS  CO. — BucEiNöHAM  TowDship. — Crjatallized  qunrtz. 

bOüTH  4JMPT0K. — Near  the  irillage  of  Peasterville,  ia  the  quarry  of  Geo.  Yan  Ai 
pyroseoe,  sahlite,  coceolite,  sphens,  green  mioa,  eaicite,  wollaatomts,  glaasy  feldf_ 
opaleseent,  phlogopite  blne  qnarL  garnet,  moljbdenite,  ziroon,  pyrite,  moroiite, 

CARBON  OO—SiMMiT  HiLi:  in  coal  miaea,— Ämiinsts. 

CHB8TER  CO — Bibhi-^shäm  ToffHSHiP. — Amethyst,  smßky  ^ua/rti,  Serpentine;  in  Ab'm  Dar- 
lington'a  iime  q  lanj   calcite 

Eäst  BasDFOBD  — I\e>r  BufBngton'a  brMge  on  the  Braadywine,  green,  blne,  and  gray  oyanile, 
the  gray  oyaüite  sfbuod  loosemtheaoilincrystals;  on  thefarnisof  Cr.  Elvrjn,  Urs.  Foulke,  Wm. 
Gibbons,  and  Saml.  Entrikio,  asiteih,yst.  At  Strode's  niill,  asbestna,  mt^negäs,  anthophyllitSi  oligo- 
dase,  drusy  quarlz,  coüyrite  ?  ou  Osbome'B  Hill,  wad,  mangaaiesiaa  gamet  (niBSBTB),  spheae,  sohorl  j 
aCOalab  Cope's  lime  quarry,  feUd  dobrntiie,  necronite,  gamels,  blas  cyauit«,  yeäom  aeänoKte  in  äi2s/ 
near  tbe  Black  Horss  Ina,  indwated  talä,  rulile;  on  Amor  Davis'  farm,  orlhilel  masaive,  from  a 
grain  to  lumps  of  one  pound  weight ;  aear  the  paper-mill  ob  tbe  Brandywiae,  ^rcoa,  aesooiated 
with  tilaaiferoiis  irort  in  blae  quarta. 

Webt  Brädford.— Near  Uie  viUage  of  Marahalton,  green  eyamie,  rutile,  Eeapolite,  pyrjte,  stau«>- 
lite;  at  the  ehester  Oounty  Foo^holl3e  limeatotie  ciuariy.  chesierKle!  fn  crjataleiraplantedoü  dolo- 
mile,  raMiel  ia  brilliant  aeiouiar  ciystala,  whioh  are  liaely  terminatcd,  caloite  ia  scaieuohedroiis, 
zoisit«,  dtmunirite  f  in  rsdiated  groaps  of  crystals  on  dolomite,  g«iH"fö  crystals. 

Charlestow«. — Pyromorphüe,  cenisaäe,  gtdeaile,  quarta. 

ÖDüTH  OovBHTaY. — lu  Chrismaa's  limeetoae  quarry,  near  Coveatry  TÜlago,  augite,  sphene, 
grapbile,  ^coa  in  iron  ore  (about  lialf  a  mile  from  the  village). 

Bast  PiiLowFiBLD. — Soapatoae. 

East  Goshbn. — Serpentine,  asbesias. 

Webt  Goshb3(. — On  tha  Barrena,  ona  milo  north  of  Weat  Cbealer,  araianthuB,  Berpentine,  cellnlar 
quartz,  Jasper,  cbalcedony,  drnay  quarts,  chlorite,  marmollte,  indurated  talc,  magnesile  in  radiated 
crystala  on  Serpentine,  hematite,  osfiesfits ;  aear  ß.  Taylor'a  iniU,  cbromite  in  octahedral  crystals, 
dew^lite,  radiated  magnesüe,  oragonile,  atmia-oiite,  garnet,  asljestua,  epidote;  amüe  aa  hornblende 
U  Weat  ehester  water-works  (not  accessible  at  present). 

New  G-iRDEN. — At  Nivin'alimtatonequairy,  brtrum  S^iirmaü««,  necroiw'fe,  eeapolite,  apatite,  brown 
aad  green  mioa,  rntile,  airagoYdte,  fibrolüe,  haolmite. 

KatiBBTT. — Äoönolite,  browa  tourmaline,  brown  miea,  gjidote,  tremoUta,  acapolita,  oiragoniU;  ob 
Wm.  Oloud'a  arm,  sansbmel  I  sphene.  At  Pearco'a  old  mill,  aolait«,  gnifote,  sumstime;  suQStone 
oocurs  in  good  apecimens  at  varions  places  in  tbe  ränge  of  hornblende  rocka  ruaniag  through  thia 
township  from  N.E.  to  S.W. 

LowBB  OzFOB». — Gamets,  pyriie  in  cubic  crystals. 

LoKDOH  Grote. — Rutile,  Jasper,  ohaleedony  (botrjoidal) ;  in  Wm.  Jackson's  limestone  quarry, 
jeÖDW  imeitnrdinB,  tremoUte;  at  PuBej'a  quarry,  rutile,  ireniöMfe. 

Bast  MAKUBOitonaH. — On  the  &iim  of  Baily  &  Brotbera,  pne  mile  south  of  tlDionville,  brigbt 
yeSovi  aad  nearly  white  tourmoMne,  chestes-iüe,  albiie ;  near  Marlborough  mceliiig-houae,  epidote, 
Serpentine,  aoicolar  blaok  tourmaiiae  in  white  quartz ;  zirara  in  small  perfoct  crystals  loose  in  the 
aoil  atPusey'saaw-raill,  two  mileaB.W.  ofUnionville. 

WnsT  Märlboboush. — Near  Logan'a  quarry,  staurolii«,  cyanite,  yellow  tourmaline,  rutile,  gar- 
neta;  near  Doe  Bun  village,  hemaüie,  acapolite,  tremoHle;  in  E,  BaÜy's  limeatone  quarry,  two  and 
a  half  miles  S.W.  of  UniouvUle,  ßbroiia  trenviUte,  cnaaite,  acapolite. 

Nbwlin. — On  tbe  aetpentine  barreas,  one  and  a  half  inilea  N.E.  of  UnionTÜle,  cormtdam!  roaa- 
äve  and  cryatallized,  alao  in  crystals  in  aSnte,  ölten  in  loose  cryatala  coiered  with  a  thin  coatiug 
of  Btealite,  talo,  piorolite,  bruolie,  green  taurmaline,  with  flat  pyramidal  terminations  ic  albile, 
vmonite  (''are),  ej^hylUte,  mioa  in  hBlL^;onal  cryatala, /eZiJ^ar,  beryl!  in  hexagonal  crystala,  one  of 
■which  weighs  61  Ibs.,  chromio  iron,  druary  quartz,  green  quarta,  aotinolite,  emeryUle,  ohiorotoid,  dial- 
läge,  oUgodase ;  on  Johnson  Pattetson's  farm,  maswve  ixnmdiim,,  titaoiferous  iron,  elmodüare,  mm- 
Tylite,  someiimes  oolored  green  by  ohrome,  albite,  orthoclase,  halloyaite,  margarite,  garaets,  beryi; 
oa  J.  Lesley's  tarm,  conmdam,  orystallized  aad  in  massive  lumps,  one  of  which  weighed  5300  Ibs., 
dia^aoreJ  I  ^rterylite!  e^hylHle  cryslcäüued  !  jireen  termraime,  transparent  cryatala  in  the  eupft^iWe, 
orthoclaae;  twp  milea  N.  of  Union  viile,  magnetik  in  octahedral  cryatala;  one  mile  E.  of  Unionville, 
h^naUte;  in  Edwards's  old  limeatoae  quarry,  purple  fluor,  rutile. 
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chalcedoay,  rJiodocIirBme  ;  at  tha  magoesia  quarry,  deweyUie,  marmolite,  magneslte,  leelite,  Serpentine, 
aand  chmme. 

East  Pikelasd. — Iron  ore. 

West  PiKBiuimi. — In  the  iron  minea  aear  Chestor  SpriEgs,  gilbdte,  zkam,  hydro-lwtnaiite,  hema- 
fo'te  (stalactitioal  and  In  geodes). 

Pens. — Garnels,  agalmatolite. 

Pbnnsbotlt. — Od  John  Craig'a  farai,  brown  ganiBls,  Tiiiöt;  on  J.  Dilworth'a  fann,  near  Fairville, 
muscontel  in  heKagonal  prisms  from  one  qnarter  to  seven  ioohea  in  diameter;  in  the  village  of 
Pflirville,  Bwristime;  near  Brinton's  ford  OQ  the  Brandjwine,  cJuBuJrodife,  sphene,  diopside,  OMgite, 
coccolite ;  at  Mendenball'B  old  limestone  quarry,  feiid  tpioirts,  sucstooe. 

FOCOPSOK.— Od  the  farjus  of  John  Bntrikia  aad  Joa.  B.  Darlington,  a/metltyst. 

SiDBBüRT, — RuMlsl !  splendid  geuieulated  cryatals  are  foucd  looae  in  t]ie  soll  for  seven  milea 
along  the  Valley,  and  parlicnlarly  near  the  village  of  Park esbw^,  wherethejsometinieaoccurweigh- 
iog  ODB  pouai  doubly  geaieulaled  and  of  a  deep  red  eolor;  cear  Sadabury  village,  ame^yst, 
tonrmaline,  epidote,  miikquaiiz. 

ScHUTLEiLL. — In  the  railroad  tunnel  at  pBoginEFiLLE,  dolomile !  aometimes  coated  witb  pyrile, 
quarla  erjBtals,  jellow  blende,  brookite,  caldte  in  heiagonal  orystals  enclosiog  pyriie ;  at  the 
WaBATLSTT,  Bbookdalb,  aud  Chbstbr  CooMTr  LBAB  MiNES,  one  and  a  half  miles  S.  of  Phteniivüle, 
pyrginn^hiie  I  cerussüe!  gaimite,  anghsitel  I  quartz  crystala,  ohalcopyrite,  barite,  fiuorite  (white), 
stoMte,  waJfertüet  caiamijie,  ■aanMUnäe,  bieade!  miTneienel  native  copper,  malachite,  assurüB,  limo- 
nite,  caleiie,  miphuir,  pyrite,  iadigo  copper,  blaek  oside  of  copper,  phosphoohalcite,  geradorSte. 

I^OifflBuaT. — On  Joa.  H.  Biinton  s  farm,  muscovite  containing  aeioular  crystala  of  tourmaline, 
rufüe,  tilaniferouiS  iron. 

TREDTPfsiK.— iVrtte  in  oubio  erystalB  loose  ia  the  aoil, 

ÜWCHLAH. — Massive  Wue  guarla,  groiptdte. 

"Wärrbn. — MeUmiU,  feldapar. 

'WnA.isaoifs.—MagnMe,  diromiU,  aotiuolite,  asbestue. 

TVbst-Towii. — Od  the  serpsDtine  rocks  3  miles  S.  of  West  ehester,  ölinochlore .'  jefferisite !  mica, 
asbestus,  actinolite,  magnesite,  talr^  titaniferoua  iron. 

EiST  WHiTELiND. — PyTüe,  IQ  vory  perfcot  cubio  crystala,  is  found  on  neariy  everj  farm  in  thia 
township,  quarta  orystals  found  loose  in  the  aoil. 

West  Whitblanu. — At  Gen.  Trimblo'a  icon  mine,  stoiacUtical  hemaSite !  vnrnidUte  /  I  ia  radlated 
stalaetitsB. 

Warwigk. — At  the  Ehzabeth  mine,  and  Keira's  old  iron  tnine  adjoining,  one  mile  S.  of  KoauBr- 
towD,  aplmite  garaell  Id  briDiant  dodeeahedrons,  flosferri,  pyrrniene,  iMcaaoita  iron,  y^iein  bright 
octahedral  crystala  in  calial«,  chalcopyri»  massive  and  in  ^gle  tetrahedral  crystala,  magnetite, 
/iwcMU&w  fto™6fenife/  homite,  oialadiite,  bnnim  gaim^  ealdte,  byssolitel  Serpentine  ;  near  the  vil- 
lage of  tit,  Mary's,  magnetite  in  dodecahedral  crystals,  meUmiü,  gamet,  actinolite  in  small  radiatod 
nodules;  at  the  Hopewell  iron  mino,  one  mile  N.W.  of  St.  Mary's,  magneHie  in  octahedral 
orystals. 

COLUltBIA  CO.— At  Webb's  mine,  jellow  blonde  in  calcite;  near  Bloombuij;,  oryst  magne- 
tite. 

DAUPHUT  CO. — Hbak  Huuubhstows, — Green  garnela,  eryat.  smoky  juarfe,  feldspar. 

DELAWARE  CO. — AsiON  Towbbhip. — AmetJi^st,  corv/tidv/ni,  emerylite,  staurolite,  fiT/roiiU, 
black  tonrmaline,  pearl  mica,  samlone,  asbesias,  anthophyllite,  steatite ;  near  Tyaon'a  mill,  gamet, 
Btavirolite ;  at  Peter'a  mill^lam  in  the  creek,  pyrope  gäimet. 

BiBiOMöHAM. — Mbroiüe,  kaoUn  (abiindant),  eryatäls  of  ratile,  amethj/sl;  at  Bullock'a  old  quany, 
zircon,  McJuihite,  nacrite,  yellow  cryatallizeil  quarta,  /öii&par. 

Blub  Hili,. — Green  quartz  crystals. 

Chbstbb, — Amethyst,  bkielc  iomTnaUne,  beryl,  orystals  of  feldiipar,  ganwi,  ajit  pyrite,  molyli- 
denite,  molybdic  ochre,  ohaloopyrite,  kaolin. 

Chiohbsteb. — Near  l^iner's  raill-daro,  heryl,  toucmalioe,  crystala  of  ßld^iar,  kaolin ;  on  Wm. 
Eyre's  farm,  tourmaline. 

COHCORD. — Orystals  of  mica,  m'ystaU  offeldspar,  haolin  abundanti  ämsy  gua^  of  a  blue  and 
green  color,  raeerschanm,  atellalfld  treawHie,  some  of  the  rays  6^  in.  diameter,  aailu:^hyUite,  flbrolite, 
acicular  crystals  of  ruiUe,  -pjvope  in  quartz,  amethyst,  aetiuoUtfl,  ma'iigaliosian  girnieC,  beryl  ,■  in 
Green's  creek,  pyrope  gwrnet 

Dahby. — Bhie  and  gray  cyanile,  gamet,  staurolite,  zoisite,  quarta,  beryl,  chlorite,  mica,  limonite. 

Edgbmont. — Amethyst,  o:xiie  of  manganese,  crystala  of  feMspar;  one  mile  east  of  Bdgemont 
Hall,  r»täe  in  qoana. 
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Grbbn's  Cbebk. —  Gamet  (so-caUed  pyrope). 

MiBPLB. — ToiirmaMim,  anädlwsite,  amechjat,  acünaUte,  (mihophyUüe,  talo,  radiaied  admoUie  iE  talo, 
chromilB,  dnisy  quarlz,  torjl,  cryat.  pyrite,  iiSomc  mm  m  gtiarla,  olilorite. 

UmDLKTOWH, — Arnetlirjisi,  beryl,  blaok  mica,  inica  with  reticulated  magnetite  betweeu  the  plates, 
mango/aesian  ga/mete  I  large  trapezolieii'al  orjslals,  aome  8  in.  iu  diameter,  iodurated  talc,  hexa^nal 
oystais  cif  ruüfe,  orystals  ofmica,  grem  gvarlzl  tmihofihyUiie,  radiated  tourmaline,  staurolite,  titanic 
iroQ,  fibrolite,  aerpeDÜne;  at  Leaal,  chlärite,  greeD  and  bronze Mermicuiiie/  green  feldspm' ;  at  Min- 
eral Hill,  flneoryätals  oTayrandwm,  one  of  which  weigha  IJ  iba.,  acUnoliie  in  great  variety,  bronzite, 
grem  feÜ^ar,  moon^tom,  smi^tone,  graphio  granite,  magoesite,  oMiedral  aryslals  of  claymtiie  in  great 
quantity,  beryl,  chalcedony,  asbestus,  ßbrous  homblende,  mtile,  Btaurolite. 

NEwrowN.---3BrpeaciQe,  hematile. 

Uppbk  Providbnob. — AjithopkyUiie,  tremoUle,  radiaied  asbe^tus,  raäicUeä  acUiwlite,  tonrmaiine, 
heryl,  green/eldspor,  a/methysi  (pue  fooud  ooMoi^n  Hanl«r's  f arm  weighingoser  7  Ibs,),  aadahis-itB  f 
(one  terminated  cryatal  found  oq  the  ferm  of  Jas.  Wopall  weighs  7i  Ibs.);  at  Blue  Hill,  very  öne 
ciystals  of  biae  gua^  in  chlorite,  amimiikiis  in  Serpentine. 

LOWBB  PbovideNCE. — Amethyst,  greenmica,  garaet,  large  crjstala  olfeldspaä'I  (some  over  100 
Ibs.  in  welght). 

Radhob. —  ßamei,  mannolite,  dewejlite,  cbromite,  asbestus,  magne^te,  talc,  blue  quarts,  piuro- 
lile,  limonite,  magnetite. 

SpaiNGFiEbD. — Avdahiaile,  levrimMne,  berjl,  titanio  iron,  garaet ;  on  Fell'a  Laurel  Hill,  beryl, 
gamet ;  near  Beatüe's  mill,  ataurolite,  apatite  i  near  lewia's  paper-mill,  tourmaline,  mica. 

and  on  the  ade  üf  a  bill, 


LÄUOASTBB  CO.— Deohorb  Township.— QuartK  crystals. 

FoiiTOM. — At  Wood'a  ohrome  mine,  near  tha  viilage  of  Teiaa,  bruaHe!/  zaratite  (emeraid 
viekel),  peimile!  ji^idolite!  kamm^erile!  balHwioH^  chnmiii:  iron,  m\lis,maile,  chrysoliie  f  raarmo- 
lite,  pifrolite,  hjdromagnesite,  dolomiSe,  maeneate,  wagonite,  oalcäte,  serpentinB,  hematite,  menacca- 
nits,  genthilfi,  chroiiife.garnet,  bronäte ;  at  Low's  mioe,  hyiirtfinaffnesiie,  briidSe  (lanoasterite),  picnh 
lile,  magnesite,  viüHamsite,  chs'omic  iron,  Wlo,  zaratite,  balümorite,  serpentine,  hematite ;  od  M. 
Boioe's  iarm,  ona  mQe  N.W.  of  tha  vill^e,  pyrile,  in  oubas  and  varioua  cüodiOealiona,  cmihaphylliie : 
near  Bock  Springsi,  cholcedimy,  camelian,  inoss  a^ate,  greea  ftm/moMw«  in  talc,  titanic  iron,  octdhedral 
jnagnelüä  in  dhimite;  at  Beynold'B  old  mine,  calcit«,  tok,  i^orolile,  chromile. 

Gap  Mitras.— Chaloopjrite,  pyrrhoUte  (nioooliferooa),  milleriie  in  botrjoidal  radialäons,  vivimite  I 
(tare),  sctinolile,  pyroxene  eryatala,  sideriie, 

pEQuBi  VitriBT. — Eight  mDea  south  of  Lanoaster,  argentiferoua  galenite  (said  to  contain  360  to 
300  OK.  of  silver  to  the  ton?),  vaiiquelinite  at  Pequeamino;  four  mileB  H.W,  of  Lanoaster,  on  ÜlB 
Lanoaater  aud  Harriaburg  Eailroad,  coiamine,  galenite,  blende ;  pyriie  in  cubic  crystals  is  found  in 
great  abuudanoe  near  the  city  of  Lancaster,  at  the  Lanoaster  zIdg  minea,  rjütmüiie,  blanäB,  teanant- 
ite?  smithsoidte  (pseud.  of  dolomite),  awtclialciti 

LEEANOK  CO.-—Goiarwi.VL. — MagrieMc,  pyijte  (oolialtiferous),  chaloopjrite,  tiaiive  cr^er, 
mtinte,  mataehile,  chrysooalla,  eupnte,  aUophaae,  brochimiite,  aerpentme,  quartz  pseudomorpha,  jale- 
mte  (with  octahedral  cleavage),  fluorite 

LEHIGH  CO. — PHIEIIEM3TIL1B. — At  the  zino  minea,  caJamine,  smithsomtf,  hydro?inoite,  marana 
blande,  sulphid  of  oadmiam,  quartz,  allophane,  iinciferuua  cliy ,  near  AUentown,  magnetite,  pipe- 
iroQ  ors;  near  Bethlehsm,  od  8.  Mountain,  alianltf,  With  zu'con  and  altered  spbene  in  ayenite, 
mi^netite,  black  spinel,  toarmaliue 


MONTGOMEßY  CO. — Conshohockbs. — Fibrous  tourraaline,  litanio  iron,  aveuturiae  quart?, 
pliyllite ;  in  the  quarry  of  Geo.  Bullook,  aiMte  in  hexagonal  priama,  aragonite. 

Lowes  Peoyidenoe.— At  the  Perhiouien  lead  and  eoppor  tainea,  near  the  viilage  of  Shannonville, 
azurile,  bknde,  joteiis'fe,  pyromorphite,  eeruaate,  wulfenite,  anglesite,  barite,  oalamiDe,  ohaleopyrite, 
mnlaobite,  chrysooolla,  broum  spar. 

Wbiih  Marsh, — At  D.  0.  HitneHs  iron  mine,  flve  and  a  half  railea  frora  Spring  Mills,  limonlte 
in  geodes  and  alalactites,  gäifdte,  pyroluaite,  wad,  lepidoaroeite  ;  at  B%e  Hill  Street,  North  Penn- 
Bylvania  Eailroad,  titanic  iron;  one  mile  S.W. ofHitner'a iron  mine,  limmdie,  velvety,  atalactjtio,  and 
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fibrona,  fibrea  three  inches  long,  göihiie,  pyrolusite,  velioet  immgomese,  wHd  j  near  Marble  Hall,  at 
Hitner's  marble  quarry,  white  marble,  granulär  barite,  resembliug  marble ;  at  Spriug  Mills,  limon- 
ite ;  &i  Fiat  Rock  Tunnel,  opposil'ä  ManayuQk,  sUlbite,  heuiaiidite,  chabasile,  beryl,  f^idspav,  mica. 

KORXHÜMBERLAHD  CO.— Oppoaite  Sblim's  Gflova— Calamine. 


PHILADBIPHIÄ  CO.— Fbinepord.— Oq  the  Philsdelphiä,  Trenton  acd  Connecting  Hail- 
road,  basinite;  at  the  quarries  on  Frankfard  Creek,  stUbite,  moljbdenite,  hornblende;  on  tbe  Con- 
neoting  Railroad,  wad,  aarthy  cobalt. 

FAlitMOüNT  Watbh  Wohsb, — In  the  qnamea  oppo^te  rairmount,  Jim«  warnte  I  copper  wanite, 
erystals  of  feldspar,  berj!,  pseudomorphs  aller  beryl,  tounnaliae,  albito,  wad,  menaooanite. 

GoBUAs'  and  Creäsi's  Laus. — Tonrmalins,  oyanite,  ataurolite,  hornstone. 

HeStOHttllb. — Alunogen,  iron  alam. 

Hbke's  Mill. — Alunogen,  tourmeline,  eyanite,  titanie  iron. 

Mahayühs. — At  the  soapstone  quarriea  sbove  Manayunk,  talc,  steoMte,  cMorlte,  TenoiculiK, 
imtliophyUite,  staurolile,  dolomite,  aptite,  aabestua,  brown  epar,  epsomite. 

Masaeöb's  Paper-mili. — Staurolite,  titanie  iron,  hyalite,  apatite,  green  mica,  iron  garneta  in 
great  abundance. 

McKiNNEY'a  Quarry,  on  Eittenhouao  Lane. — Feldspar,  a^aHte,  sUibite,  natrolito,  liealundite,  epl- 
dota,  hornblende,  etubeacite,  malachite. 

SCffCIYLKlLL  CO. — Tamäqda,  near  Potisvillb,  in  eoal  mbea. — KaoUnik. 


DELAWARE. 

HBWCASTLE  CO.— BEiHorwura  Springs, — BuchoMte,  ßbroUte  abundant,  sahiits,  pyroxene; 
Brandywina  Hundred,  muaoOTite,  enolosiog  retieulatad  magnetite. 

Dikon'3  Feldspah  Quakrieh,  eix  miles  N.W,  of  WilmingtOD  (these  quarriea  bava  beeu  worked 
for  the  manufacture  of  porcelaia). — AiMairia,  oibüe,  oUgoclose,  heryl,  apaUie,  ciniiamon-sbme  !  I  (both 
granulär  like  that  Crom  Ceylon,  and  cryatalliaed,  rare),  magneaitä,  Serpentine,  asboslua,  black  taur- 
malme  1  (rare),  MicoHlel  (rare),  aphene  in  pyroiece,  pjauita. 

Ddpomt's  Powbbr  Millb. — "  HyperstlieDe." 

BAfiTBUEK's  LotESloSE  QrARBlBS,  near  tlie  Pennsylvania  line. — Tremolüe,  bronaiie. 

QuABRTVTLLB. — Gamet,  apodumene,  fibrolite,  MllimanitB. 

Fear  Hkwabk,  on  the  railroad. — Spharosiderite  on  druay  quartz,  jaaper  (ferruginoua  opal),  cryst 
Bpathie  iron  in  tbe  caTities  of  cellular  quartz. 

Way'S  Quarry,  two  rai^ea  south  of  Centreville. — Fddspar  in  flne  cleavage  massea,  apaUte,  mica, 
devieyUie,  grarmlar  gtwwfe,' 

WnüiKOTOB. — In  Chriatiana  quarries.  metoMoidal  diaüage. 

Kekbett  Tuknpikb,  near  Centreville. — Cyanite  and  garaet. 

HÄKFOKD  CO.— Cerolite. 


SÜSSES  CO.— Near  Cape  HbnIiOPBN.— TlTlanile. 


MARYLAND. 


BAi/rmoitE  (Jousfl'a  Falle,  14  milaa  fVom  B.), — Cbabazite  (haydenite),  heulandite  (beaumontite  ol 
Levy),  Pyrite,  lentioular  oarbonate  of  iron,  Wis'ca,  eüMte. 
ßixteen  miles  from  Baltimore,  on  the  Gunpowder. — Graphite. 
Twenty-lhree  miles  from  B.,  on  tha  GHnpowder.- KiJc 
Twenty-Sve  milea  from  B,,  on  the  Gunpowder.-— JfasJwiite,  spJiene,  pyenite, 
Thirty  miles  from  B,,  in  Montgoniery  Ca,  on  farm  of  S.  Eliot. — Gold  in  quartz. 
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Eight  to  twentymÜBB  north  of  B^  In  limestope. — Tremohte,  augtte  pyrde  biowu  and  jellow 
tourmaliaa. 

Fifteen  miles  north  of  B. — Sky-blue  chatceikray  in  granulär  hmeatone 

Eighteen  miiea  north  of  B.,  at  Scott'a  milis. — MagtieHie,  ojanite 

Barb  Hills. —  Ghrimdte,  asbestas,  fremöKfe,  ialc,  liomblende,  serpeatme  ehaloedony,  meerschaum, 
baltimorite,  eliakopi/rile,  magnetite. 

Cape  Sablb,  near  Magothj  E. — Amber,  pyrite,  alura  slate 

Carboll  Co. — Naar  Sykesville,  Liberty  Mines,  gold,  niaguehle  jü/nfe  (pctaJiedioyi')  rjtakopyri^b, 
linniBite  (earrollite) ;  at  Patapsoo  Minea,  near  Finkabarg,  bomite  maiaüiiie,  siegemte,  hmueite,  rem- 
inglffmte,  magnetite,  ckakopyrite ;  at  Mineral  Hill  mine,  bwntii!,  cüalcopynte,  ore  of  nickel  (aee 
above).  gold,  magnetite. 

Ceoil  Co.,  north  part — CkntmitB  in  Serpentine. 

CoopTOWS',  Harford  Co. — Olive-colored  taurmtdiiie,  diaMage  iah  of  green  blufi,  and  roao  colors, 
liffnifiirm  asbestas,  chromiie,  serpentme. 

Debb  Crsbbi. — MoffOBiite !  in  cblorite  alate, 

PasDBRiOK  Co. — Old  Liberty  mine,  near  Liberty  Town  blaolc  copper  malaoliite  chalcocite,  spe- 
cular  iron ;  at  Dollyhyde  mine,  Ix/ndts,  dialcopyrite,  pyrite  argentiicrous  galenite  m  dolomite. 

MosiaoHBRY  Co. — Oxyd  0/ mangtmese. 

Somerset  and  Worcbster  Cos,,  nortli  part. — JBog-iron  ore,  mmamSe 

St.  Maet's  BiVBR. — Gypsma!  in  day. 

VIRGINIA  AND  DISTEICT  OF  COLUMBIA. 

AI3BKAELB  Co.,  a  little  weat  of  tlie  Green  Mts. — SteaUfe,  grqpMte,  galena. 

Amhehst  Co.,  alorg  tbe  west  baae  of  Buffalo  ridge.— Ccjiper  t»™,  etc. 

Amusta  Co. — At  Weyer'a  (or  Weir's)  eave,  sixteon  miles  northeast  of  Stauntoa,  and  eiglity-one 
milea  nortbweat  of  Btcbmond,  calcite,  stalactitea. 

BuoKiHöHAM  Oo.: — Gold  at  Garnett  and  Moaeley  minea,  alao  pyrite,  pyrrhotite,  calcite,  garaet ; 
aC  Bldridge  mine  (now  London  and  Vir^nia  mines)  near  by,  and  tlie  Buokingham  mines  near 
Mayaville,  gold,  auriferoua  pyrite,  chaleopyrile,  t«nnantite,  bmite;  eyaMte,  lourmcdmis,  actiatoUte. 

Chesterfield  Co. — Near  tbis  and  Bichmond  Co.,  bituminous  cool,  Dative  coke. 

CüLPEPPBE.  Co.,  on  Rapidan  river.—Gold,  pyrite. 

PitAMKLiN  Co.— Grayiflb  ateatito, 

Fatooiee  Co.,  Barnet's  mills. — Asbealaa ;  gold  raines,  larite,  caloile. 

FLurAHUA  Co. — Gold  at  Stookton's  mine;  alao  tetradymile  at  "Telluriimi  mine." 

Phekix  Oopper  mines. —  Chalcepyrite,  ote. 

Ghoeqetown,  D.  C. — EulQe. 

GoocHLANE  Co. — Qold  minea  (Mosa  and  Busbj'a). 

Haepbr's  Ferst,  on  bothaidea  of  the  Potomac. — Thuringite  (oweaite)  witli  quarta. 

Jefpbbson  Co.,  at  Shepherdatown.— Fluor. 

KENAwai  Ca — At  Kenawha,  peiralsum,  brine  Springs,  oannel  coaL 

LoonON  Co.— TaSutor  qnarts,  proAi,  pyrile,  talc,  chlorile,  soapstoae,  asbestns,  cJavmite,  acHnoUte, 
gaorfe  eryslaU ;  mKOceovs  mm,  bornite,  maiaohite,  epidote,  near  Leeabar^  (Potomac  raine). 

LOTJISA  Co. — Wallon  gold  mine,  gold,  pyrite,  ohaleopyrito,  argentiferoua  galeaite,  siderito,  blende, 
anglesite  ;  bouiangerite.  blende  (at  Tinder's  mine). 

STelson  Co. — Galenib,  cbalcopyrite,  malaobite. 

Obamqe  Co. — Weatern  part,  Biue  Eidge,  apecular  iron ;  gold  at  the  Orange  Grove  and  Tuucluso 
gold  minea,  worked  by  the  "  Preehold  "  and  "  Liberty  "  Mining  Companies. 

BocKBRiDGE  Co.,  tÄree  railaa  southwest  of  Lexingion. — Barite. 

Shenandoab:  Co.,  near  Woodatock. — Finorite. 

Mt.  Alto,  Blue  Bidge. — Argillaceoua  iron  ore. 

SporSTLTANlA  Co.,  two  milrä  northeaat  of  ChanceUorviEe. —  Cyaniie;  gold  minea  at  the  junction 
of  the  Bappahannocfc  and  Bapidan;  on  the  Eappahannocli  (Marahall  mine);  Wbiteball  mine, 
aflbrding  alao  tetradymite. 

Staffokd  Co^  ei^it  or  teo  milea  from  Falmouth.— Micaoeous  iron,  gold,  tetradymite,  ailver, 
galenite,  Tivianite. 

Washisöton  Co.,  eighteen  milea  from  AbiogdOD. — Rock  eaU  with  gypsimi. 

■Wyteb  Co,  (Änstin'a  mines), — Cemssite,  mimum,  plumiic  acJwe,  blenda,  ccäamine,  gcäenite. 

On  the  Potomac,  twentj-äve  miles  norib  of  Waaliington  city. — Native  stUphw  in  gray  compact 

FOBTH   CAROLINA. 
ASHE  Co. — Malachite,  cbalcopyrite. 


«B,  Google 


782  AMEEICÄK  LüCÄLITIES. 

BnNCOMBB  Co. — Conindnin  (from  a  Iwalder),  mas-goHte,  oorundopiiilite,  gas-net,  chromite,  barite, 
fluortte,  nitrile,  irou  ores,  osjd  ofniBiiganese,  liram, 

BuBKB  Co. — Gold,  moiiazite,  zircon,  beryl,  corwiuiam,  garaet,  apheüe,  grapMte,  irou  OfBa 

CiBinitus  Co, — Phenix  Mine,  go!d,  barite,  diakopyräe,  aiirifarous  pyrite,  quarlE  peeudomorph 
after  barlta,  tetradjmltej  Pioneer  minea,  gdid,  limooite,  pjroluate,  baraharitiU,  viölfrwin,  sefteeto'te, 
tuQgatate  of  copper,  tUDgstite,  Uiaroond,  oiirjsoeolla,  ciialoocifa,  molybdenite,  chaieopyrite,  pyrik ; 
White  mine,  aeedle  ore,  chalcopyrite,  barile;  Iiong  and.  Huae'a  mine,  argentiferous  galenite,  pyrite, 
chaloopyrite,  limonite;  Boger  mine,  tetrad jniil« ;  Fink  mine,  valoable  ooppec  ores;  Mt.  Makins, 
tetraliedrite,  magnetite,  talc,  blende,  pyritea,  ptoUBtite,  galenite ;  Bangle  miae,  acheelile. 

Oalbwbll  Co. — Chrom  ite. 

Chatham  Co. — Mineral  ooal,  pjrite, 

Cherokeb  Co. — Irou  ores,  gold,  galenlte,  corundum,  rutile. 

DAvrosOH  Co. — KlDg's,  now  Washington  mine,  native  silver,  oerusaite,  acglcsite,  scheelite,  pyro- 
morphite,  galenite,  blende,  malactiite,  black  copper,  toaveUitf,  garuet,  stilblte;  five  miles  fcom 
WashingCott  mine,  on  Paust's  farm,  gold,  (sfriM^nite,  oxyd  of  biamulh  and  tellurium,  ehaicopyrite, 
limonite,  Bpsthic  iron,  epldote ;  near  Squire  WaM's,  gold  io  cfjstals,  eleotrum. 

Franklts  Co.— At  Partig  mine,  diaroonds. 

GiSTOS  Co. — Iron  ores,  corundum,  roargarit« ;  near  Crowder'a  Mountain  Qa  what  was  formerly 
Lincola  Oo.),  lanaiile,  cymiile,  gamei,  graphite;  also  twenty  miles  northeaat,  near  soutb  and  of 
Clubb'a  Mtn-,  laaulite,  cyanite,  talo,  nitile,  topaz,  pyrop}syUite. 

GuruDRE  Co. — McCuUoch  copper  and  gold  miae.  tweWe  miles  from  Greensboro',  gold,  pyrile, 
(Aafcop^te(workedforeopper),5Hc»*,spatIi!Oiron.  TheMorth  Carolina  Copper  Co.  areworkingtha 
copper  ore  ac  the  old  Fentress  mine;  at  Deep  River,  compact  jijrapTifÄfe  (worked  for  slate-penolls). 

Hbnubrk  k  Co  — Za  mr  sphene  (santhitane). 

Jaokson  Co  — All  nogen  (  at  Sraolty  Mt ;  at  Webster,  Serpentine,  chromile,  gentbite,  chrysoUie, 
talc 

LiscOLit  Co — Diamond    at.Sandleman'B,  anD^hysl!  roso  quarta. 

MacOS  Co  — Chromite 

McDow  BLL  Co  — Brookite  monazite,  corundum  in  small  erystala  red  and  wliite,  xlrcons,  garnet, 
beryl,  sphene,  xenotime  rut  le,  eJaatic  sandstone,  iron  orea,  pyromelane. 

Meoklehbdbö  Co  — Near  Charlotte  (Ehea  and  Cathay  inines)  and  elaewhere,  (Äafcöpsrite,  gold; 
cbaleotrichlte  at  McOinn'a  mme;  barnbardtite  near  Charlotte ;  pyrophjUite  in  Cotton  SWne  Moun- 
.  tain,  diamond ;  Flowe  mine,  scbeelite,  wolframile ;  Todd'a  Branch,  monazite, 

MoNTGOMERT  Co. — Stflels'a  mine,  ripidolile,  albil«. 

Moore  Co, — Carbonton,  compact  pyrophyllite. 

EowAH  Co. — Gold  Hill  mmos,  thirty-aight  milea  nortbeast  of  Charlotte,  and  fourteen  from  Salia- 
bury,  gold,  anriferous  pyrite ;  teu  milea  itom  Saüsbury,  feldspar  in  oryatala,  MmmUhiTiA 

EtrrHBBFOED  Co. — Gold,  graphile,  bismuthic  gold,  diamoiid,  endaee,  pseadojii/xipJiow  guurfe,  cbal- 
cedony,  cocundom  in  amall  crystals,  epidok,  pyrope,  brookile,  zircon,  monaaite,  rutherfordite, 
Bamaräkite,  gntmix  crystoia,  itaeolumite ;  on  the  read  lo  Cooper's  Gap,  cyanite. 

Stoki»  and  Surebt  Coa — Iron  ores,  graphite. 

DmoH  Co. — Lemmond  gold  mine,  eighteen  mQes  from  Concord  (at  Stewart'a  and  Moore's  mine), 
gold,  quarla,  blende,  argentiferous galenite  (eontainiiig  29-4  oz,  of  gold  and  865  oa.  of  alver to  the 
ton,  Genth),  pyrite,  aome  ehaicopyrite. 

Tahoby  Cc. — Iron  ores,  amianthus,  c!i/romiie. 

SOUTH  CAROLIKA.    ' 

Abbsvillb  DisT,— Oakland  Groye,  gold  (D( 

Amdbbsoh  Dist. — At  Pendleton,  aciimlite, 

CHARtESTOK. — Sdenitä. 

Chbowee  ¥allbt, — Galenit«,  tourmaline,  | 

Chbsterpieij)  Dist.— Gold  (Brewer'a  mine 
carbonato  of  bismuth,  red  and  yell 

Dablihuton. — Kaolin. 

EDOEFiEia)  Dist. — Psilomelane. 

Gbeenyillb  Dist. — Galenite,  phosphate  of  lead,  kaolin,  chalcedony  in  buhraione,  beryl,  plum- 
bago,  epidote,  toaimtiäiine. 

Kerssaw  Dibt. — EvMle. 

lANOASTEs  Dist. — Gold  (Uale'a  mine),  talc,  chlorito,  cyanite,  elastio  sandstone,  pyrito;  gold  a!ao 
at  Blackman's  mine,  Masaey's  mine,  EaeH's  mine, 

Kbwbebrt  Bist.— Leadhillite  (?). 

PieKBNS  Dist. — Gold,  manganese  ores,  kaolin. 

"  — -■^--,_ — Cliiastfllite,  noTaculite, 


.ccy  Google 


Claek  ark  GoA,   xe  com  ec  g 

Dad  H  Eis   g  P  w 

Jan        C  la  oo       te 

IlABBKi     M  0  d,  pe  t«e      fe 

aoapato  liülf  ea  to  ta 

Hill  L«.     Gold,  q    rtz,  k  o     ,       in 
HiNOOOK  Oo. — Agate,  ohaloedony. 
Hbabd  Co. — 3fbb/hd!te,  quarte, 
Lincoln  CO^-^I^ulite  t  I  rutiiel  I   hematitSj  cyunilie^  meuaocaDito,  pyrophyUife,  gold,   itacolu- 

Ltjupkin  Co. — At  Field's  goM  mme  near  Dalilonega,  gold,  telradyrnüe,  pyrrhoüt«,  chlorite,  me- 
naRcaoite,  allanite,  apaüte. 
Raedh  Co.~Gold|  chahjpyrüe. 
"WASaiHaTOH  Ou.,  near  &iijnder3ville. —  WaveMie,  fire  lypoL 

ALABAMA. 

BlüB  Co.,  Ccntreville. — Tron  ores,  marble,  iarite,  eoai,  CQbalt. 

TusoALOoai  Co. —  Cbu^  galenile,  pyrite,  vivianite,  limonjta,  caloite,  dolomite,  oyanite,  steatite, 
quarCz  orystala,  manganrae  orea. 

Bbhton  Co. — Antimonial  iead  ore  (boulangerite  ?). 

FLORIDA, 

ne,  sulphur  springa,  ciialcedony,  carnelian,  agate,  ailicifled  sliella 


KENTUCKY. 

Anderson  Co.— Galenite,  barite. 

Clintos  Co. — Geodea  of  quanz. 

Criittenden  Co. — Galenite,  fluorite,  calcite. 

CuMBBKLiND  Co. — At  Uammoth  Cave,  gypswmroseUes !  oaWte,  stalacütes,  nitre,  epaomite. 

FAYm^E  Co. — Sis  miles  N.K  ofLesington,  galenite,  barite,  witherit^  bleode. 

LrviKOsrONE  Co„  near  the  line  of  Union  Co. — Galenite,  ch^oopyrite. 

Mbbobr  Co. — At  UoAfee,  flnorüe,  pyrite,  oaloite,  barito,  celestite, 

OwBH  Co. — Galenite,  barite. 


Beown's  CasEK. — Galenite,  blende,  barite,  celestite, 

Carter's  Co.,  foot  of  Roan  Mt. — Sahiite,  magnetlte. 

Claibounb  Co. — Galamme,  galenite,  amithaopite,  cMorite,  ateatlte,  m 

CooKB  Co.,  near  Bruah  Creek. — Cacoxene  !  kraurite,  jron  aiiiter,  stilpnoaiderite,  brown  hematite. 

DAViDäON'  Co. — Selenite,  with  granulär  and  snowy  gypsum,  or  alabaater,  orystallized  ajid  eoi 
paot  /mhydnte,  ßuorite  in  erjstals  ?  caMte  in  crjstals.  Near  Nashville,  blue  celesUte  (cryatalliz« 
fibroufl,  and  radialad),  with  Imil«  in  limeatone.  Hayaboro',  galonile,  Wende,  with  barite  as  t 
gangne  o(  the  ore. 

DiCESON  Co. — Manganife, 
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Jbppebsoh  Co. — Calamim,  galenite,  fetid  barite. 

Knos  Co. — Magnesian  limeatone,  Jtaäve  ircm,  variegated  murines  / 

Mauky  Co, — Wavallitfl  in  limeatone. 

M0E9AN  Co. — Epaom  sait^  nitrate  of  lime. 

POLK  Co.,  Ducktown  mines,  Bontheast  oomer  of  State. — Black  copperl  obaloopyrite,  pyrite, 
native  oopper,  bornite,  rutile,  zoisiis,  galenile,  harrisile,  alisonite,  blende,  pyrxcene,  ^emolite,  «li- 
phate3  of  copper  omA  iroa  in  atalactites,  allopbaDe,  rabtite,  cbalcocite  (äucktowDite),  cbalcotrichiCe, 
azurite,  maUohile,  ptjrrhßtitx,  limonite. 

BOAII  Co..  eastero  declivity  of  Cumberland  Mta. — Wayellite  io  limeatone. 

SaviBR  Co.,  in  cuTeros. — Epaom  aalt,  soda  alum,  aaltpetre,  nittate  of  lime,  'bnciAa  mcwifc. 

Smith  Co. — Fluorite. 

Smoky  Mt.,  od  deolivity. — Hornblende,  garnet,  staurollte. 

White  Co. — MVre. 

OHIO. 

Bainbeihgb  (Copperaa  Mt.,  a  (ew  niilea  east  of  B,). — Calcito,  barite,  pjrite,  copperaa,  alum. 

Cabfield.— öjpsitm  / 

DüOK  Ckbbk,  Monroe  Co. — Petroleum. 

Li.KB  BKn]. — Strontian  Island,  ceXesUU  I  Put-in  Bay  Island,  celesUte  !  miüßhvtr  I  ealcite. 

LlVEBFOOI. — Petroleum. 

M*iiiEiTA. — Argillaccoüs  Irou  ore;  iron  ore  abundant  also  in  Soioto  and  Lawrence  Coa. 

OpTiWi  Co.— Gypsuin. 

roLABD. — ßypsmn  I 

MIOHIGAH, 

Bb^  {Monroe  Co.). —  (Mdie,  aniethystine  quartz,  apatite,  oelaatits. 

Gkahd  Eapids. — Selenüe,  fib.  and  granulär  gypsum,  colcifc,  doloniile,  aahydntii. 

Lake  Supeeiob  Mininö  Rbuion. — The  four  prinoipal  regions  are  Keweenaw  Point,  Isle  Royaie, 
tbe  Ontonagon,  and  Portage  Lake.  The  minea  of  Keweenaw  Point  are  along  two  raages  of  eleva- 
tiOQ,  One  known  as  the  Glreenslone  Easge,  and  tbe  otber  as  tbe  Soutliern  or  Bohemian  Kanga 
(Whitney).  The  copper  ooeurs  in  tbe  trap  or  amj^aloid,  and  in  the  assoiäated  onnglomerale. 
NaUve  copper!  noMiie  süverl  chaleopyrite,  born  ailver,  gray  copper,  manganeae  eres,  epidote, 
prehnite,  ktumonUte,  ddoUta,  beulandite,  ortbooiaae,  ancäaite,  cbabazite,  compact  datolita,  diryao- 
colla,  mesotype  (Copper  Falls  inine),  fcoijuirdife  (ib.),  mtaieüe  (ib.),  apophylliie  (at  Cliff  niine),  wof- 
laabmite  ^h.),  calcaparl  süorfö(incryBtalsatMinnesotamine),  compactdaWlite,  orthoobise{Superior 
mine),  aapimüe,  block  oxyd  of  copper  (near  Copper  Harbor,  bot  exhausted),  obrysocolla ;  on  Cho- 
colate  River,  galenile  and  sulphid  of  copper;  äiaJcopyrite  and  native  copper  at  Prseq'  Isle;  at 
Albion  mine,  domeyhtle,'  at  Prince  Vein,  barite,  coidte,  o/methyat;  at  Micbipicolen  Ids.,  copper 
nickel,  Btilbite,  analcita;  at  Albany  and  Boston  mine,  Pottage  Lake,  preknäe,  om/ücite,  orthociase, 
cuprite;  at  Sheldoo  locatton,  domeyMte,  whüaeyite,  algodonite;  Isle  Eoyale  mine,  Portage  Lake, 
compact  datolite ;  Qulncy  mine,  oaldte,  compact  datolite. 

UARQDErrB. — Manganite,  gaienite ;  twelva  milea  wesc  at  Jacfcaon  Mt.,  and  otber  mines,  ItemaÜte, 
liiiumi^,  götMte  I  magnetite,  jaaper. 

MotJsoa — AragoBite,  apatite. 

PoiST  AUS  PBioa  (Monroe  Co.). — Ameihystiiis  guork,  apaMte,  celeatite,  ca&ife. 

SaOInAW  Bay. — At  Alabaater,  gypsam. 

Stont  Point  (Monroe  Co.). — Apatite,  ametbyatine  quartz,  ceieatite,  ealcite. 

ILIINOig. 

Gallatijt  Co.,  on  a  brauch  of  Grand  Pierre  Creek,  s 
down  tbe  Ohio,  and  from  balf  to  eigbt  milea  fVom  tbia  rivi 
stone,  barite,  galmite,  blende,  brown  iroD  ore. 

Hahooce:  Co. — At  Waraaw,  quariz  geodes!  oontaining  ealcite  I  chaicedony,  äolomdie,  blende  l 
brown  apar,  pyrite.  aragonile,  gypsum,  bilumeu. 

Haroih  Co. — Hear  Roaidare,  «afcife,  galenile,  blende;  Sve  miles  back  (Vom  Elizabathtown,  bog 
iron ;  one  mQe  north  of  the  river,  between  Blizabethtown  and  Rosidare,  nifrö. 

Jo  DAYiaa  Co. — At  Oaleua,  ytdemie,  caloita,  pyrite,  blende ;  at  Maraden'a  digginga,  gaienite ! 
bUnAe,  cervieeiie,  pyrüe  1  in  atalactitic  forma. 

JowBT. — Miwble. 

QuiNcy. —  Galciiel  pyrito. 

ScALBa  MoüKc. — BaHte,  pyrite. 
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LiHESTONE  Catebns  ;  Corydon  Cavea,  etc. — i^om  salt 

In  raost  oC  the  aouthweat  counties,  pyrüe,  salphate  of  irm,  and  ßatiter  atwm, ;  oa  Sugar  Creek, 
pjTLte  and  suipAafe  of  iron;  in  sandawne  of  Lloyd  Co.,  near  the  Ohio,  gypnm;  at  the  top  of  tha 
hlue  litnesUinB  fonnaüou,  braum  spar,  coidte. 

MINNESOTA. 

NOMH  Shoäb  or  L.  SHTEMOE  (ränge  ofbills  n 

from  Fond  da  Lac  Superieure  to  the  Eamanistiqut  , ,  ,  

prehnite,  stilbite,  lawmonMte,  heulandile,  karmotome,  thoraaonite,  jWrjfe,  barile,  tourmaUne,  epidote, 
homblecde,  calcite,  quaita  cryatala,  pjrite,  magnetile,  atentite,  blende,  black  oxyd  of  ooppet,  mala- 
ehile,  native  copper,  chaloopyrite,  amethyatine  quarla,  femi^oua  qoBrtz,  cfeafcs^oB^,  Cornelia», 
agate,  druay  quartz,  hyalita?  librons  quartii,  Jasper,  praaefin  the  debria  otthe]ake  ahore),  dogtooth 
spar,  augite,  native  ailver,  spodumeiie?  arsenate  of  cobalt?  oWorite;  between  Pigeon  Pomt  and 
Fond  du  Lac,  nearBaptiam  River,  eaponite  (thalile)  in  amygdalold. 

KuTTüB  EivBB  Tr4P  EANGa — Epidote,  nail-head  caloite,  ametbyatine  quartz,  oaldte,  undetec- 
mlned  zeoliteB,  aapODite. 

Stillwatbr.  —Elend  e. 

Falls  of  tkb  8t.  Caoix. — Greoa  oarbonate  of  eopper,  native  copper,  epidote,  nail-head  spar. 

Raint  Lake, — Aetinolite,  tremolite,  flbrous  hornbleade,  garuet,  pjflte,  aiaguelite,  ateatitB. 

WISCONSIN. 

Rie  Bull  Falls  (near). — Bog  iroa. 

Blüe  MoDUiis. — Gemalte. 

Lao  EU  FLAMBBitr  E. — öamet,  oyanite. 

Lbm  Hand  R.  (near  small  tributary). — Malachite,  chaloooite,  native  copper,  red  copper  ore, 
earth/  malachlte,  epidote,  chlorite!  quartz  cijalala. 

Linden. — ffoteraife,  smithsomte,  hydiroziiiciü. 

Mineral  PoiHTaadTiMnity,— -Copper  and  leadürea,ohrjsocollE,osiwn'fe/  chalcopyrite,  malachite, 
gahniU,  cerusaite,  angleate,  blende,  mrite,  baiite,  caküe,  miwcasäe,  smithsomte  I  (ao-called  dry-bone). 

MoHTBBAL  Riter  PoBTAöa — GaleEite  in  gaeisaoid  granite. 

Sank  Co. — Specuiar  iroc !  malaohits,  ohaloopyrite. 

SßULLSBüRö. — GoieiiHel  blende,  pyriEe;  at  Emott's  di^lnga,  galsidie  and  pyrite. 

IOWA. 

Du  BuQUB  Lead  Mines,  and  elsewhere. —  Goleaitel  cdldte,  iTeade,  Hack  oxyd    f  m    fc  t 

Ev/ing'B  and  Sherard's  digginga,  smithsonäe,  caiamine;  at  Des  Moines,  quartz      y     1        1      t 
Makoqueta  R,,  braum  iron  ore;  near  Durango,  galenite. 

Cedab  River,  a  branch  of  the  Des  Meines. — Sekniie  in  crystals,  in  the  bitum  hl      f  th 

coal  meaBures;  also  elaBwhere  on  the  Dea  Moines,  gypaura  abundant;  aipU  ce  n 

spathic  iron;  oopperas  lu  erystals  on  the  Dea  Molnea,  above  the  moutli  of  Saap  and  elsewhere, 
pyrite,  blende. 

Fort  Dodgb. — Oeleaiile. 

Makoqueta. — Hem  atite. 

Nbw  Galbna. — Ootahedral  galenite,  acgleaite. 

MISSOURI. 

BlRMlNöSAM. — Limoniie. 

Jepfebsoh  Co.,  at  Valie'a  digginga. —  Galmite,  cemssiie,  anglesite,  calainine,  chalcopyrite,  mala- 
chite, szurite,  witherito, 

Mike  a  Bürton. — Galeniie,  cerassite,  anglesile,  barite,  oaldte. 

Deep  Diaoiuea. — Ourbonate  of  copper,  cerassite  in  ciyalala,  and  manganese  ore. 

Mabisok  Co.— Wolframite. 

MiNB  LA  Motte. — Oaleräiel  malachite^  earthy  cobalt  and  mcM,  bog  manganese,  sulphuret  of  iron 
and  nickel,  «enisaife,  caledonite,  pluraboguinmite,  wollramite,  siegemie,  amaltite. 

ÖT.  Feabcis  Ritbh. — Wolframite. 

Pbrkt's  DiQÄiNOS,  and  elaewliere. — Galenits,  etc. 

Forty  milea  weat  of  tha  Miaaissippi  and  ninety  aouth  of  St.  Louis,  the  iron  mountaina,  speiralari 
h-on,  limonite;  10  m.  eaat  of  Ironien,  wolframite,  tungstite. 
50 
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AEKAKSAS. 

Batestille. — In  bed  of  'White  ß.,  Bome  miles  above  Batesville,  gold. 

Gbesbn  Co. — Near  Gameaville,  ligaite. 

Hot  SPKiijas  Co. — At  Hot  Spriogg,  thnringite ;  Magnet  Cove,  brookiie  f  sdwrlomite,  elieoKfe, 
magaetite,  quartz,  green  coccolite,  garnet,  spaiite,  perotesküe,  rutile,  ripidolite,  IhomBooite  (ozarkite). 

Inbepesdesoe  Oo. — Lafferay  Creek,  psilomelane. 

LiWEBWOB  Oo. — Hoppe,  Bath,  and  Koch  minea,  smilhsomk,  dolomite,  galenite  ]  nitre. 

MiKiOH  Co. — Wood'a  raiiie,  amithaonite,  hjdrozincitB  (maiionile),  gaJenil«;  Poke  bajou, 
hraimiie  t 

OüACHiTA  Bpbisgs. — Qjto/rlzl  whetstonea, 

Pdljbki  Oo. — Kellc^g  mine,  10  m.  north  of  Little  Sock,  tekahednie,  termcmUte,  naorite,  galeuita, 
Wende,  quarlz. 


CALIFORNIA. 

The  prinoipal  göld  rtdnes  of  California  are  in  Tulare,  Preano,  Mariposa,  Tuolumne,  Calareras,  El 
Dorado,  Placer,  Nevada,  Tuba,  Sierra,  Butte,  Plumas,  Shasta,  Siakiyou,  and  Eel  Norte  countiea 
although  gold  ia  found  in  almoat  ererj  countj  of  tbe  State.  The  gold  ocours  in  quartz,  aesociated 
with  anlphidB  of  iron,  cupper,  zinc,  and  lead ;  in  Calaveraa  and  Tuolomne  countiaa,  at  the  Mellones, 
Stanislttua,  Golden  Knie,  and  Rawliide  mlnea,  aaaociated  with  lellurids  of  gold  and  ailver;  it  is 
also  lai^ely  obtained  from  placor  di^ngs,  and  further  it  is  ibund  in.  beach  washinga  in  Del  Norte 
and  Elamatk  counttea. 

The  copp&  mmes  are  prineipally  at  or  near  Copperopolis,  in  Calaveras  eounty;  aear  Genesee 
Talley,  in  Plumaa  eounty ;  near  Low  Divide,  in  Del  Borte  connty ;  on  the  north  fock  of  Smith'a 
River;  at  Soledad,  in  Loa  Angeles  countj. 

Tbe  mereury  mwias  are  at  or  near  New  Almaden  and  North  Almadon,  in  Santa  Clara  connty ;  al 
!Nevr  Idria  and  San  Carlos,  Mouterey  eounty ;  iu  San  Luis  Obiapo  eounty ;  at  Pioneer  mine  aud 
other  localidea  in  Lake  eounty ;  in  Santa  Barbara  eounty. 

Alpine  Co. — Morning  Star  mine,  enargite,  stephanile,  poljbasite,  barite,  quartz,  pyrite. 

Amabob  Co. — At  Voloano,  chalcedony,  hyaiite. 

Alaiibda  Co. — Diabolo  Eauge,  magnealte. 
■  BuTTB  Oo. — Oherokeo  Fiat,  dia-mond. 

Oalateeas  Co.— Copperopolis,  cÄafciipsrffci  malaohite,  oaun'ie,  serpöniröie,  picroJ^iialJvecopper, 
near  Murphy'»,  Jasper,  opa!  i  albite,  with  gold  and  pyrite;  Mellonea  mine,  coÄMimfe,  _peMfe, 

CoNTRA-OiBTA  Co. — San  Antonio,  chalcedony. 

'  Lbl  Noete  Co. — Oeseeat  City,  agate,  carnelian ;  Low  Divide,  clialcopyrite,  bornite,  malaohite ; 
on  tbe  coast,  iridoamine,  platinnm. 

El  Dokai«  Ca — Pilot  Hill,  chalcopyrite ;  near  Georgetown,  bessite,  from  placer  dig^gs; 
Eoger's  Claim,  Hope  Valley,  grossular  gaTnei,  in  oopper  ore ;  Coloma,  chromile ;  Spanish  Dry  Dig- 
.ginga,  gold. 

JEESNO  Co.— Chowchillaa,  andohmte. 

Iboo  Co. — Ingo  dlstrict,  goienite,  cemssite,  dolomite,  iarite,  atacamite,  caloite,  grossulwr  gometl 

Lake  Co, — Borax  Lake,  boraxl  boiie  acid,  glauberiie;  Pioneer  mine,  cinnabar,  native  mercury, 
■selenid  of  merouiy ;  near  the  Geyaers,  aulphur,  hyalite. 

Los  Anöbles  Co. — Heor  Santa  Anna  Eiver,  ankyiiriie;  William'a  Pass,  chalcedony;  Soledad 
mioea,  ohalcopyiite,  gamet,  gypaum ;  Mountain  Meadowa,  gamet,  in  copper  ore. 

MASlPOSi  Co. — Chalcopyrite;  Cenlrevilla,  lannabar;  Pine  Treemine,  letrshedrite ;  Burns  Creek, 
■limonite ;  Geyer  Guleh,  pyrophyllite ;  La  Violoria  mine,  asairite  I  near  Ooullflrvillei  dwwiixw,  gobi. 

Mono  Co. — Parlaile. 

MoNTBRBT  Co.^Alisal  Mine,  arsenio ;  aear  Panechea,  chalcedony ;  New  Idria  mine,  cinnabar ; 
.near  New  Idria,  ohromite,  zaraljte,  chrome  gamot ;  near  Pachecca  Pass,  atibnite. 

Net  ADA  Co.— Graea  Valley,  goldl  in  quartz  veins,  with  pyrite,  chalcopyrite,  blende,  mispickel, 
■galeoite,  guarii,  biotite ;  near  IVuckee  Paas,  gypaum ;  Escei^or  Mine,  moljbdemte,  with  molybdilo 
and  gold;  Sweet  Land,  pyrolusite. 

Placer  Co. — Miaers'  Ravine,  qndoie  I  with  quaris,  gold. 

Plümab  Co.— Geueaee  Valley,  chalcopyrite;  Hope  minea,  bmTiiie,  aulpbur. 

Santa  Bahbaba  Co. — San  Aroedio  Cafion,  stibnite,  aaphaltam,  bitumen,  maltha,  petroleum,  oia- 
Tuabar,  iodid  ofmeroury;  Santa  Clara  Eiver,  sulphur. 

Sak  Disqo  Co.- Cariaao  Creek,  gypaum ;  San  Isabel,  tourmaUne,  orthoelaae,  gamet. 

San  FaAHCisco  Co. — Red  laland,  pyroluäte  and  manganeae  orea. 

Sabta  Clara  Co. — New  Aimaden,  cirmaim;  ooMte,  aragonite,  aerpentine,  ohryaolite,  qnarta ; 
North  Almaiien,  chromite ;  Mt.  Diabolo  Range,  n 
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Sah  Lüia  Oeispo  Co. — Aaphaltum,  cbnabar. 

Sah  Bbenardino  Co. — Colorado  River,  agate,  trona ;  Temesoal,  caasiterit« ;  Suas  Diatrict,  gale- 
nite,  eeruBsite;  Francis  mine,  eerargyiite. 

Shasta  Co. — Noar  Shasta  Cilj,  hematite,  in  lai^e  massee. 

SiSKiYon  Co.— Surprise  Valley,  eelenite,  m  large  slabs. 

SoNOMi  Co. — Aoünolite,  garaela. 

TuLAitB  Co. — Hear  Viaalia,  magoeaite,  asphaltum. 

TuoLUMNB  Co. — Tourmnlitl©,  tromolite;  Sonoraj  gra/phiie;  York  Tent,  ohromite;  Golden  Bule 
rniQe,ydMfe,  cakmrile,  altaite,  iieaaite,  magneaite,  tetraiiedrite,  gold;  "Whiskey  Hill,  goldl 

■  Xbqhtt  Co. — CaBsiterite,  a  aingle  apecimen  founi 

LOWBB  CALIFORNIA. 
La  Paz. — Ouproscheelite.    Lobetto.— Nalrolite,  Biderite,  selenite. 
NEVADA. 

Cabsou  TiU^EY. — Chryaolite. 

CHoaoHiLL  Co.— Near  R3gtK>wDf  goy-lu$site,  trona,  common  aalt. 

COMSTOOK  Lona — Gold,  «oft««  süver,  orjejrfife,  st^h/mik,  poh/basiie,  pjrargj-iite,  proustlte,  to- 
trahedriW,  cerai^rite,  pyrite,  ohalcopjrite,  galenite,  blende,  pyromorphite,  araenical  antimony, 
arseiiolite,  qoartz,  calcite,  gypsum,  oerusaite,  cuprite,  wulfenite,  ametbyat,  küstelite. 

EaHBBAijjA  Co. — Alum,  12  m.  north  of  Silver  Oreek ;  at  Aarora,  fliiorite,  stibnile ;  near  Mono 
lake,  aaüve  eopper  and  cuprite,  obaidian ;  Colunibus  diatrict,  borate  of  lime ;  Walkef  Lake,  gyp- 
Bum,  hematite ;  Silver  Peak,  sali,  saltpetre,  sulphur,  aller  orea. 

HuMBOura  DlSTBlCT.— Sheba  mine,  jiaUve  siker,  Jamesomiie,  stibnite,  ieirahedirit^  prouatite, 
blende,  cerua^te,  calcite,  bournocite,  pyrite,  galenite,  malachite,  xanthoeone  {?). 

Mammoth  District. — Ortkoclase,  turquois,  hüfmerüe,  scheelite. 
■  Ebbsb  Sxvsa  DiSTBiCT.— Native  silver,  probate,  pyrm-gyrüe,   stephanite,   blende,  polybasite, 
rhodoctirosite,  embolite,  iel/raheiirite  I  oerargyi'ite,  einbolite. 

Sah  Antobia, — Behnoct  mine,  sietefeldtito. 

Sns  MiDB  CaSoh. — Selmile. 

■  Ormsby  Co. — W.  of  Carson,  ^idote, 
Storei  Co. — Alum,  natrolite,  scolezite. 

ARIZONA. 

On  and  near  tha  Colorado,  gold,  silver,  and  oapper  mines;  at  Bill  Williama'a  Fork,  chrjsocolla, 
malaohite,  ataeamite,  broohaotite ;  DayWn  lode,  gold,  fluorite,  cerargyrite ;  Skinner  Lode,  octahe- 
dral  fluorite;  at  variona  placea  in  the  southem  part  o!  tha  territory,  aUvor  and  eopper  minea ; 
Hejutaelmann  mine,  skomeyerite,  ehaloodte,  tetrahedrite,  ataoamite. 


Gold  !a  öbtained  from  beaoh  wasbings  On  tlie  southem  noaat ;  qiiartK  minea  and  ptsoer  mim 
tbe  Josephiue  diatriet;  also  on  tbe  Powder,  IJurnt,  and  Jolin  Daj's  rivera,  and  other  place 
eastero  Oregon ;  platinnm,  iridoamine,  on  tbe  Bogue  Biver,  at  Port  Ürlbrd,  and  Cape  Btanco. 


In  the  Owjhee,  Boise,  and  Flint  diatricls,  jodi,  also  extensive ailver  minea;  Poorman  Lode,  cen 
gp~ite!  prousHle,  pyrm-gyrite!  naHve  silver,  g(M,  pyromorphite,  qnartz,  malaohite;  polybasite; 
Jordan  Creek,  streara  tin ;  Bi^ng  Star  mine,  siephoMtk,  iwgentih,  pyrargyrite. 
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iBofthe  gold  ia  assoolated  with  veiaa  of  pjrite  andohalcopyrite;  süver  and  lead  mines  areat 
—  /i . — j^  Clear  Creek  Co.,  and  to  the  westward  in  Sunimit  Co.,  od  Snakeand  Bwan 


ra  [  WilliB  Gulch,  near  Black  Hawk,  enargile  with  pyrite,  fiuorife,  scorodita  1 


ABBROBOiraiE, — Labradorite. 

Ba¥  St.  Padl. — Msaacconüe .'    p  t  te    11  hl  (     b     k  t  7) 

AuBEHT. — Gold,  iridoEmina,  pl  ti     m 

BOLTOB. —  Ohromite,  moffnfMe,       pet       p      It      fttltt       p      wd. 

BODOHBETILLH. — Augüe  in  trap 

Bbokb. — Magntlite,  elialeopjr  t      plet!     m      ccamta,   i*yl]  t         d  1 1 
ohloritoid. 

Ohamblt. — Aualcime,  oJiabazite  and   al  t        tr    h  t    m 

Chateau  RiOHBB, — L^adartle,  I  ypf   tha         dt 

Dailleboüt. — Blue  spiae!  with   linto    te 

Grbntillii. — TaMar  spar,  spken'  id  craa       al   te   lyr  te  tt     ( 

(oinnamou-atone),  xiram,  grapkiP-  ecapol  le 

Ham.— diromita  in  Serpentine   lUfc        i        yl  ii  !  k  le,     1 


Lakb  St.  JRAwcia — Änicdusti       m  ea   1  t 

Lasdsdowni.— Bonfe. 

Lbbds. — Dolomite,  tlialoopjtite,  g  Id    Ä(         d 

MiLLB  ISLKS. — LiAradoriiel  menaecaDite,  hyperathene,  andearte,  E»wn. 

MOHTKBAL,— CWcöB,  aagiie,  aphene  in  trap,  dlrjEOlite,  natrollte. 

MouiN. — Splieae,  apaüte,  liämidoHie. 

Okford. — White  garneti  chrome  gantet,  mtleriU,  Serpentine. 

OlTAWA, — Pumxeae. 

POWON. — Chromite,  sieaUie,  Serpentine,  armajilhtts 

liODGEMONT  Mts. — Augite  in  trap. 

Shbbbrookb. — At  Suffleid  mine,  oJMfe  /  jwriiae  sj/iW   argentite  chaleopyrite,  Wende 

St.  Ahmakd. — Slicaceoua  iron  oro  with  quartz,  epidote 

St.  PKAsgoiS  Bhauob. — Gold,  platinmn,  nidoaminB,  ilmemte,  magnetite,  Serpentine,  ehromite, 
Boapatone,  TiariK. 

St.  Jhbome, — Sphme,  apaiüe,  cüumdrodile,  phlogvpiie,  toarmahne,  etrcon,  molybdemlB,  magneUe 
pyritm. 

St.  Norbert  — Amethyat  in  greenstona 

Stukblei,— Serpentine,  verdHinUgiie  l  ediQler  spar 

%msxis.—MagnäiU  in  flne  cijstalH,  apecuior  ww,  rvliie  dolnjuite,  magwsde,  cliromilerona  Mn 
bitter  spur,  steatlta. 

Uptoh.— -Chalcopyrite,  malachite,  calcite. 

VAOBRBaiL. — LilQOnite,  Yivianiie, 

Yahaska. — Sphene  in  trap. 

CANADA  WEST. 

BalbamLake. — MohjMoiiU,  scapolite,  quarte,  pyioxene,  pyrite, 

Brantfobd. — Sulphuiie  add  spring  (4-2  parte  of  pura  sulpWic  acid  in  1000). 

Bathurst. — Barile,  ftincÄ  towmaiine,  perthüe  (orthoclaae),  perüterite  (albite),  hylownile,  pyroxene, 

BnoMB. — Magn  etite. 

Brticb  MiNES. —  Caicäe,  dolomite,  quarte,  chalcopyrite. 

läoEQESS, — Fyroxeae,  albite,  inica,  sapphire,  sphene,  cTialcopyrlte,  apaUle,  Uack  ^inel !  spodu- 
mene  {in  a  boulder),  Serpentine. 

Bytown. —  C'aleiie,  hytovmile,  ehondrodite,  apioel. 

Cape  Jppbrwash,  lake  Huren. — Oxalite  in  ahales. 

Olarenboh. — Idocrase. 

Daleoübie. — Hornblende,  dolomite. 

Drüumond. — Labradorice, 

Blmsley.— Pjrosono,  sphene,  feldspar,  tourmolme,  apatite, 

FiTznoY. — Amber,  brown  tov/pmaiim,  in  quarta, 
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GtHENBÄTJ  RiTEE,  Blasdell's  Milla.—Calcite,  apatite,  tourmalitie,  bornblende,  p. 
Ö-iUND  OiLUMET  ISLiND. — ApoMle,  pMjgopite  I  pyroaen^ !  apbene,  idoörase  1 1  sorpentine,  tr 
Ute,  scapoUte,  browü  and  blaek  iowToaüael  pyrite,  loganite. 
HiSH  Falls  of  thh  MiDAWASEA,— JV-wshs/  bomblende, 
HuLL, — Magneüie,  garuet,  grapbiCe. 

HüHTEESTOWK. — &Mpoläe,  iiphem,  idocrase,  gamet,  bmwa  towmaUnef 
HuiiTJsaDON. — (McUe  I 
iBNisKiLLSN. — PetToIeum. 
KiSßSTOS, — CeteeUle. 

Lad  des  Chats.  Island  Porlaga — Brmim  towrmalme  I  pjrite,  caicite,  iiuarta. 
Lakahe. — Eapbilite  (hornblendej,  serpentjoe,  aabeslus. 
IiUJDSDOWN. — Barste  /  rein  2T  in.  wide,  and  fice  orjstals. 
Madoc. — Magnetite. 

Masmoba.— Magcetite,  obalooliW,  gameii  epsomite,  speoalar  iroa. 
Maimakse.— KfcÄiismte  (coracite). 
McHab.— Spaotilar  iron,  barite. 

MiCHiPicoTEN  IsLASP,  lato  Superior. — Ztomq/Mfe,  'KicmMk,  gmtkiie. 
Nbwboeouoh. —  GhoTidrodile,  graphlte. 
South  Crosbt. — Chondrodile  in  liniestone,  magnolLW. 
St,  Adele. — Chondrodit«  in  limealonB. 
Ht.  Igsace  IstAND. — Cahäe,  native  eoppar. 
S  YDENBAU. — Oelestite. 

TSEEAOB  CovB,  Lake  Superior. — Molybdenite. 
Wallaob  MmE,  Lake  Huron. — Speculaa-  iron,  nickel  ore,  nickol  vitJ-iol. 


NEW"  BRUNSWICK.* 

Albbbt  Co. — Hopewall,  gypaum;  Albert  miaes,  coal  (albertiie);  Sbepodj  Mountain,  alunite  in 
olay,  caldtB,  iron  pyrites,  mangcmile,  psilomelane,  pyrohsile. 

Cabletok  Co. — Woodstoek,  clialcopyriw,  hematite,  liraonite,  wad. 

Charloiib  Co. — Campobelio,  at  Welchpool,  blende,  chalcopyrile,  boraite,  galenite,  pyrite;  nt 
head  of  Harbor  de  Lnte,  galenite  i  Deer  Island,  on  west  lüde,  caicite,  magnetite,  quartz  crystals ; 
Digdi^nash  River,  on  weat  slde  of  entrance,  caicite  I  (in  coaglomerate),  chaleedony ;  at  RoUiug  Dam, 
graplute ;  Grandmanan,  between  Northem  Head  and  Dark  Harbor,  agate,  aniethyat,  apophyüile, 
caidte,  hemalite,  heulandile,  Jasper,  magnetite,  natrolite,  siiSnie ;  at  Whale  Coye.  cöJoife  /  heuland- 
ite,  laumonl^te,  stilbite,  semi-opol!  Wegagoadavio  River,  at  entrance,  azuiite,  chalcopyrite  ia  veins, 
malachite. 

Gloücebt BB  Co. — Tete-a-Goaohe  River,  e^hl  milea  from  Bathurat,  cbaloopyrit«  (mined),  oxyd  of 
mangaatese  !  I  formerly  niined. 

Kings  Co. — SuBBes,nearCloat'8mllIs,onroadtoBelleisle,  argentiferous  galenite;  one  mils  north 
of  Baster'a  lan,  sjiecuim-  won  in  orystals,  linionite ;  on  Capt.  MeCready's  farm,  sel^iiie  1 1 

Restibodchb  Co. — Bollednae  Point,  colcilel  serperaime,  verd-antigjie ;  Dalhousie,  agate,  earnelian. 

Saiht  John  Co. — Blaek  River,  on  ooast,  caicite.  ohlorite,  clialcopyrite,  liemaUtel  Brandy  Bpook, 
epidol^  horjAUmäe,  qnartz  cryatals ;  Carlelon,  near  Falls,  calinte ;  Chance  Harbor,  caicite  in  quart^ 
veins,  cblorite  in  argillaceoua  acd  talcose  alate ;  Little  Bipper  Harbor,  on  west  side,  in  greeualcne, 
Bmetbysl,  barite,  quartz  er^tata ;  Mooaepath,  feldspar,  homblende,  muacovite,  black  tourmaline ; 
Musquaati,  on  eaat  aide  harbor.  copperas,  graphite,  pyrite;  at  Sbannon'a,  cbryaolite,  aerpentine  ; 
east  aide  of  Musqua^  quarta  crysiois!;  Fort^and,  at  the  Falla,  graphite;  at  Port  Howe  Hill, 
calcüe,  graphil«;  Craw's  Nest,  asbeatua,  ckrysoliie,  magnetite,  serpeDMji£,  ateatite;  Lily  Lake, 
white  av^ileä  eliijsolite,  graphite,  Serpentine,  steatlte,  talo;  How's  Road,  two  milea  out,  epidote 
(in  Syenite),  steatite  in  KmeBtone,  treiaoUte;  Drury'a  Cove,  graphite,  pyrite,  pyrallolite?  indurated 
lalc ;  Quaoa,  at  Ijghthanae  Point,  lai^  bed  osyd  of  manganese ;  Sheldon'a  Point,  actinoUte, 
aabeatua,  caicite,  epMrfa,  maiaohite,  speoular  iron ;  Cape  Spencer,  asbestus,  caicite,  chlonto,  speeuioir 
iron  (in  cryatala) ;  Weatbeaeh,  at  eaat  end,  on  Evans'  fertn,  cblorite,  talc,  gaarfo  orystals ;  half  a 
inile  west^  cblorite,  chalcopytite,  msgnesite  (vein),  magnetite;  Point  Wolf  and  Salmon  River, 
aabestaa,  cblorite,  chrysocolhi,  cbalcopyrite,  bomite,  pyrite. 

ViOTOKiA  Co. — Tabique  River,  agale,  ciwr^lian,  Jasper ;  at  mouth,  aouth  aide,  galenite  ;  at  mouth 
of  Wapskanegan,  gypaum,  aalt  apring ;  three  milea  above,  atalactites  (abundaut) ;  Quisabis  River, 
blue  Phosphate  of  iron,  in  clay. 
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Wbstmoeblahd  Co. — Belleyue,  pyrite;  Doreester,  on  Tajlor'a  farm,  canEel  coa!;  e!ay  iron- 
Btoiie;  oa  Ayrea'a  fann,  asphaltum,  petroleani  spring;  Grandlanoe,  apatite,  seleaite  (in  lai^a  erys- 
tala) ;  Memramcook,  eoa!  (albertile) ;  Siiediac,  four  miles  up  Scadoue  River,  coal. 

ToRK  Co. — H"ear  Fredoricton,  aübnite,  jamesonite,  barthierite ;  Poiiiock  River,  stibniie,  tin 
pynie  ?  in  granite  (rare). 


SOTA  SCOTIA. 

Ahkafolis  Co. — Gbute's  Gore,  opopliyUile,  natrolite;  Qates's  Mountain,  analcite,  magnetlte, 
meaoUtel  nabvUie,  stilbite;  Martial's  Coye,  analdle!  cbabazite,  heulimdiie;  Moose  Biver,  beds  of 
m^netile;  Nietau  River,  at  the  Falls,  bed  of  hematite;  Paradlse  River,  black  tounnaline,  mnoky 
gwwkl  I ;  Port  George,  faröelite,  lauraontite,  mesolite,  stilbite;  eaat  of  FoctGeoi^,  on  coaat,  apo- 

fihjllite  oontaining  gyrolite ;  Peter'a  Point,  west  side  of  Stonock'a  Brock,  apophyMie  I  oalcite,  heu- 
andite,  toumimüfe  /  {abuaiMit),  native  copper,  stilbile ;  St,  Croix  Cove,  chabarite,  heulandite. 

CoLOHESTBB  Co. — FiTe  Islands,  Bast  River,  baritef  ealdte,  dolomite  (ankerite),  hematite,  ohaloo- 
pyrite;  Indiao  Point,  malachite,  raagnetite,  red  copper,  tetrahedrite;  Pinnacle  Islands,  analcite, 
calcite,  chahazitet  natrolite,  alieeouB  ainter;  Londondeny,  on  braneh  of  GreatVillage  River,  ba/rile, 
ankerite,  hematite,  llmoDite,  magnetite ;  Cook's  Brook,  ankerite,  hematil« ;  Martin's  Brook,  hema- 
tite, liraouite;  aC  Fol];'  lüver,  below  Fslla,  ankerite,  pyiite;  on  high  land,  eaat  of  river,  entcerile, 
hematite,  limonite;  on  Arehibald's  laud,  ankerite,  barite,  hematite;  Salmon  River,  BOuth  braadi  of, 
ohalcopyrite,  hematite;  Shubenacadie  River,  anbydrite,  calcjte,  barite,  hematite,  oxyd  of  manga- 
nese ;  at  the  Oanal,  pyrite ;  Stewiaoke  Biver,  barite  (in  limeatone). 

CiJMBBBMHi)  Co,  —  Cape  Ohi^necto,  barite;  Cape  D'Or,  omaküe,  apophylUtel  t  cbabazite, 
faröelite,  laumontite,  mesolite,  malaebite,  ttairoUte,  naüüe  copp^,  obsidian,  red  copper  (rare),  vivian- 
ite  (rare);  Horse-shoe  Cove,  east  aide  cf  Cape  B'Or,  analcite,  caliüte,  atilbite;  lale  Haute,  sonth 
eide,  aaaicite,  i:^(ipJiyiUte  t !  caloite,  }ieuhmdile! !  natrolite,  mesolite,  stäbitel  Joggins,  ooal,  hema- 
tite, limcnile;  m^adiiteand  tetrahedrite  at  Seaman'a  Brook;  ParWidge  Island,  analcite,  opopkyl- 
Ule!  (rare),  ameßiyst!  agate,  apatila  (rare),  cakite!  1  ohabaEite  (acadiolite),  chalcedony,  cat'a-eye 
(rare),  gypaum,  hematite,  'heakimlitel  m^oeüte, sfsffiifc /  /;  Swan'a  Creek,  west  äde,  nesr  the  Point, 
caloite,  gypsnm,  hetdamdäe,  pyrite;  east  aide,  at  Waeacn'B  Bluff  and  vimnity,  analcite! !  apophyl- 
litel  (rare),  cafcite,  chabomie!  I  (acadiolite),  gypsum,  hwlimditel  l  nab-oütet  silieeona  anter;  Two 
Islands,  moss  agal«,  analcite,  calcite,  chabadte,  heulandits ;  MdKey's  Head,  analcite,  calcite, 
henlandite,  süiceovs  sititer! 

DiSBT  Co. — Briet  Island,  native  copper,  in  trap;  Digby  ITeck,  Sandy  Cove  and  vidnity,  agate, 
aimd^yst,  cofcife,  chabaziie,  hemaUtel  lavmmaite  (ahundant),  magnetite,  stilbite,  quartz  erystals; 
Gtulliver'a  Hole,  maipietile,  sUSiitel;  Miok  Cove,  amethyst,  cliohimitel  qnartz  cryatala ;  Nichol'a 
Mountain,  aouth  aide,  amethyat,  magneüteli  Willjam's  Brook,  near  aouroe,  chnbazite  (green),  hen- 
landite, stilbite,  quartz  cryatals. 

GoTBBOBo'  Co. — Cape  Canaeau,  aiidalusiie, 

Haufax  Co. — Gay's  river,  gaJenite  in  limeatone ;  Bouthweat  of  Halifax,  gamet,  staurolite,  tour- 
maline ;  Tangier,  gotd !  in  quai-tz  veins  in  clay  slate,  aaaooiated  with  anriferous  pyritea,  galenite, 
hematite,  mispicliel,  and  magnetite ;  gold  has  also  hcen  found  in  the  aame  formation,  at  Gountry 
Ibirbor,  Fort  Clarence,  Isaac's  Harbor,  Indiaa  Harbor,  Laidlovi^s  farra,  Lawrenoetown,  Sherbrooke, 
Salmon  River,  Wine  Cove,  and  othei  places. 

Hants  Co. — Oheverie,  oxyd  of  manganeae  {in  limeatone)  ;  Petita  River,  gypsum,  oxjd  of  man- 
ganeae ;  Wüidsor,  calcite,  cryptomorpbiie  (boronatrocalcite),  howlite,  glauber  aalt.  The  last 
three  minerala  are  found  in  beds  cf  gypanm. 

Kmes  Co. — Black  Rock,  centrallaaaite,  cerinite,  cyanolite ;  a  few  miles  east  of  Black  Rook, 
prehnite  7  stilbite  I ;  Cape  Blomidon,  on  tbe  coaat  iietween  the  cape  and  Cape  Split,  the  foUoming' 
minerala  occur  in  many  places  (aome  of  the  best  looaliliea  are  nearly  oppoaito  Cape  Sharp) :  anal- 
cite!  !  agate,  amelhystl  apophyllUe!  calcite,  chalcedony,  chabaaitB,  gmelluit»  (ledererite),  hema- 
tite, heittandite/  laumonüte,  magnetite,  malachite,  m^KoZi^  native  copper  (rare),  natrolite  I  pailome- 
lane,  sHlbite !  thomsonite,  fMöelite,  qaar& ;  Forth  Mountahia,  amethyat,  bloodst«ne  (rare),  femi- 
gitwas  gaar^,  mesolite  (in  soil) ;  Long  Point,  five  miles  west  of  Black  Bock,  Iteukmdite,  lavmontite !  I 
stilbite  1 1;  Morden,  apophyUHk,  mort&iile ;  Scot's  Bay,  agate,  ameüiyst,  chalcedony,  meaolite,  natro- 
lite ;  'Woodworlh's  Cove,  a  few  miles  west  of  Scot's  Bay,  agate  I  chaleedimy  I  Jasper. 

LuNENBOBO  Co  — Cheater,  Gold  Biver,  gold  in  quarla,  pyrite,  mispiokel ;  Cape  la  Have,  pyrite ; 
The  "  Oven,?,"  joü,  pyrite,  mispiokel!  Petii»  River,  gold  in  elate. 

PiOTOu  Co. — Pictou,  jef,  oryä  of  manganese,  limonita ;  at  Roder's  Ilill,  aii  miles  west  of  PIclou, 
barite ;  on  Carribon  River,  gray  copper  and  malaclüte  in  lignite ;  at  Albiou  minea,  coal,  hmonite  ; 
Eaat  River,  limonite. 

Q0BBN8  Co. — Westfield,  gold  in  qiiartz,  pyrite,  mispiokel;  Fivo  Rivers,  near  Big  Fall,  gold  in 
qntirtz,  pyrite,  tt"-"-'-'  ■" "- 
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RiOHMOND  Co.— West  of  Plaister  Gore,  liarite  andcrfdteinsanclatoiie;  neMerth6Ctove,oftloIte, 
flaoTÜe  (blue),  aiderite. 

SHELBUBNß  Co. — Slielbume,  near  ntouth  ot  barbor,  gameta  (in  giieiBB);  uear  üie  biwa,  rose 
quartz ;  at  Jordaa  find  Sable  Eiror,  atawölüe  (abunäant),  adiüler  spar. 

STDHBr  Co. — Hüls  east  of  Loehaber  Lake,  pjrite,  ohaloopyrite,  aiderite,  bematite ;  Morriatown, 
epidote  in  trap,  gypsoni. 

TiBMOura  Co. — Cream  Pol,  alsoTe  Cranberry  Hai,  gold  in  quarta,  pjrite ;  Oat  Eoi&,  Foodm 
Poinf^  asboatus,  caleite. 

NEWFOUNDLÄND. 

Antohy'b  IgLÄNB. — F^riiü. 

OiTALiNA  Habboe.— On  the  shore,  pyrile  I 

Ch4IiEY  Hill. — Feldapar. 

CoPPBR  Island,  one  of  the  "Wadbam  group, —  Ght^eopyrUe. 

CosoBPTiüN  Bay. — On  tbe  störe  south  of  Brigus,  boraite  and  gray  eopper  in  trap. 

Bay  of  ISLABiÄ— Southern  sbore,  fyrils  in  slate, 

LiWN.— Gofenii«,  cera^gyriie,  proasüte,  airgeyiiiie. 

Plaobntia  Bay.^AI  La  Manche,  two  miies  eaetward  of  Little  Southern  Harbor,  galemle  I ;  on 
ßie  oppOBlte  eide  of  the  isthmus  from  Placentia  Boy,  barite,  in  a  large  vem,  oocasionally  accorn- 
panied  by  ehalcopyrite, 

Seoal  Bay. — Souöi  of  St.  John's,  ohaleopyrite. 

Tbinity  Bay. — Western  eitremity,  barite. 

HakbOK  Gbiat  St.  Lawbehob. — West  Eide,  fluorite,  galeoite. 


FOREIGE  lOOAUTIES. 

With  reference  to  foreign  loealitias,  conault  for 

BuEOPB  geueraliy,  Leonhard's  Topogr.  Min. 

Grbat  Beitaih,  Greg  k  Lettaom'a  Min. ;  Brooke  &  Miller's  Min. 

Fbancb,  Dufrenoj's  Min. ;  Descloizeam's  Min. 

SwiTzeaLANB,  Xonngott's  Min.  der  Schweiz. 

GnauA^  Hauamann'a  Min. ;  Qnenatedt's  Min. 

AnsntiA,  Zepharovioh'H  Min.  lex. 

SwHDEN,  Hisinger's  Min.  Sohwed. 

FiNLAND,  A.  E.  Nordensiiiöld'a  Fiel.  Min. 

EuBSiA,  Kokscharof  B  Min.  ßuaal. 
For  the  füll  tiüea  of  the  works  here  reforred  to,  See  pp.  xxziz-My. 
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This  Supplement  contains  deseriptioas  of  some  epedes  imperfeetly  known,  and  noücos  of  new 
OT  deseribed  speoies  wiich  eame  lo  liand  too  late  to  be  insertad  in  tlie  preooiüng  part  of  thla 
work.     The  numbera  afSsod  to  tiie  spedes  indicate  their  placos  in  tho  arstam. 

Q  of  four  doselj  agreeiiig  analyasa  by  Marignae  (Sil),  Univ. 

6b,  fi    an       *li        Oe     ta,Üi    t"       fe      Ca      ign. 

6l-i5     0-18     15-76     18-49     5-60     1'12     3-17     3-75     l-0T=H9-53. 

G,=B-23,  Tlie  amount  of  metellin  adds  varied  lietweBn  Bl'16  and  5i'75.  Analyses  of  the 
metaJlie  add  gaye  the  xeiation,  Ob  29-31,  Ti  22'14,  differing  materially  IVom  Hermanc'a  results. 
Marignae,  haring  prcyiously  examined  the  adds  of  eiisenite  (see  p.  522),  condQdes  that  the  rela- 
tion  bstween  the  metalüG  adda  is  the  aame  aa  in  leachynite,  anil  that  thes©  two  mintrala  differ 
mainlj'jii  the  cbarscter  of  the  bases  tbeyconMin;  and  that  both  oiay  be  lepresented  bythe 
general  formula  5  R  Ti  +  2  S'  Ob. 

AGtrasiTB.  Carbonate  of  Bismuth  W.  Macgregar,  Sowecby's  Bngliah  Min.,  Beiid.,  Tr.,  ii.  S75, 
IBS'i;  AguesiteÄ  &  M.  Min.,  691,  1852.  An  earthy  ateatite-üke  minerat  ftom  St  A^esia  Oom- 
wall,  havii^  0-.=4'31,  made  by  Macgrcgor  toconaiat  of  C  61-3,  Bi  28-8,  fe  2-1,  SlT-ö,  9i  fl-7,  fl 
3  6=10(1  ]  wMeh  remilt  is  pronounced  by  Beudant  aa  probably  "  quolque  grande  oneur,"  and  so 
provBd  by  Thomson  (Min.,  ü.  594),  who  atatea,  aftcr  personal  trials,  that  it  did  "  iwt  Blferyesee  with 
aoids,  and  eontained  only  a  traoe  of  biaanith  " ;  and  also  tij  Grag  and  Lattsom,  who  eiamined  a 
Bpedmen  in  the  late  Mr.  Allan's  colleolion,  from  Mr.  Macgregor,  with  the  same  result  as  to  effer- 
vesoenee,  and  say  that  it  may  be  an  impura  bismuth  oohre.  Allan  appeara  to  have  xhought  it 
nnworthy  of  a  place  in  bis  etUtion  of  Phillips'  Mineralogy  (1837),  and  doea  not  even  allude  to  it 
under  bjsmuth  oohre. 

Ai/TArrK  (48,  p,  44).  This  rare  epscios  haa  baea  identified  at  tha  Stanislaua  mine,  Cal.,  and 
F.  A.  Genth  has  also  ohserved  it  in  minute  quantitiea  assodated  with  petaito  at  the  Golden  Rule 
mine,  CaL  (Am.  J.  Sd.,  II.  sIt.  311).  The  mineral  from  the  former  loeahty  is  tjn-white,  with  a  yel- 
lowiah  tinge,  tarniahing  to  bronze-yallow ;  atreak  gray ;  with  H.=3,  and  haa  a  diatinoHy  cuhio 
cleaTage.     Compoaition,  after  deducting  in  1,  l'Oä  p.  c,  and  in  3,  1-98  of  quarta  ; 

1.  Te  37'31      Pb  60-Tl      Ag  I'IT      Au  0-26=99-45. 

2.  [37-00]  47-84  11*30  a-8a=:OO-0O. 

Ko.  1  ia  Ihe  first  oomplete  analysis  of  Ihis  spedes,  and  conflrms  the  asaumption  of  Boae  that 
it  is  a  compoTind  analogous  (o  hessite.  Cr.  Genth  oalculafea  No.  I  to  contain  99-25  p.  c.  of  alCalte 
and  3'20  of  heaaite;  and  Ho.  2,  77'42  altaite,  and  23-11  p.  c,  hessite.  An  earlier  resiüt  on  another 
apecimen  obtmned  by  Genth,  after  aeparatmg  carbonatea  and  eieluding  8  p.  c.  free  gold,  and  3-45 
qnartz,  gaveTe  (37'14),  Ag44'49,  Pb  18-37=100-00,  Thismayrepresent  70-85  hessite,  and  23-36 
Mtaite.  The  mateiial  appeared  to  be  pure,  hut  Genth  stetes  that  ihrther  inrestigation  ia  needed 
to  aacertain  whether  there  ia  a  tellurid  of  sUver,  or  teUurid  of  silyer  and  lead,  wMch  has  a  white 
color  and  cubio  cleaTBge, 


Ca  16'41    fl  ir.  =  10055.    G.=3'007, 
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Il  41'05     Sl  48-6< 


la,  afforded  T.  Peterson  (Jahresb. 
■41=100-28.     0.=2-923. 


Anohihite  (310,  p.  3Sl).  liinJiiie  is  referced  to  anoröiite  on  p,  331,  on  the  auüiocjty  of  Descloi- 
zeaux,  who  hae  found  them  to  have  the  Same  forma  of  crystals  and  angles  (Meni.  Soo.  Min.  St. 
Pet,  IL  ii  1867).  DesRloizeaus  also  publishes  (!.  o.)  the  foUowing  acalysea  of  tankitety  Piaani: 
äi  43-49,  äl  3i-n,¥B0-U,  Sig  0-30,  Öa  15-83,  Sa,  Li  1-60,  £  0-63,  fi,F  4-80=101-08 ;  wtLenoe 
the  oiygen  ratio,  B,  S,  Si,  1  ;  3  ;  4.  Tha  mineral  is  from  the  iron  minea  of  Arendal,  Morway, 
where  it  was  originally  obtained  by  Mr.  Tanlt. 

Aaorthite  ctyatals  from.  tlie  Juvenas  moteorite  hare  boon  measuted  by  v.  Lang  (Pogg,,  cxssiii 


Proi 

a  CBblarn,  Styria 

7A/=liri0'38 

1-i  A  1-t,  top. 

Freibei^,  Sai. 

111  27 

Breitenbrunn,  Sax 

111  29 

HAH,  top. 

"        111  30 

Eiaeaerz,  Styria 

"         111  40 

Joaehimstlial 

"       lli  10 

HAH  top, 

Ataoauitb  (163,  p.  131).    The  following  ai 
Artif.— Field  haa  showu  (Phil.  Mag.,  IT.  i 


e  additional  ohaeirations  on  this  apeciw: 
iv.  123)  that  wheu  an  alkaliue  hypocWorite  isaÖded 
l«  a  boiling  Solution  of  the  sulphate,  nitrate,  or  chloril  of  eopper,  the  lattor  boing  in  eicess,  the 
precipitate  prodaced  hes  the  formula  S  Öu  S+Cu  ClÄ.  Tiie  same  is  formed  mhen  potash  is 
added  to  an  e:i:ceas  of  chlorid  of  eopper.  It,  in  the  Sist  ease  ^ven  abore.  Üie  time  of  ehullitionia 
too  Bhorc,  tlie  precipitate  hax  the  oompoaition  S  Cu  Ö!  +  Cu  Gl  fl;  +  2  aq.  Keld'a  analyaiH  gare  öa 
49-86,  Cu Cl  2802,  fl  22-13,  agree!Dg Tery  dosely,  as  he  observed,  with  that  of  Berthier (anal.  1) 
fromCobija,  Bolivia.  The  formula  requires  Cu  49-66,  CuCl  28-01,  Ä  22-43  =  100.  This  is  also 
the  compoaition  of  botallacitito.  Tield  States  also  that  atacamite  is  formed  in  Chili  at  a  seashore 
looality  by  the  action  of  aalt  in  the  soil  on  chalcopyrite. 

Debray  flnda  tbat  cryatals  may  be  obbüned  by  heating  to  200°  C,  Cu'N  with  a  eoDcentrated 
Solution  of  common  salt ;  or  to  100°  C.,  ammoniacal  sulphate  of  eopper  witii  the  same. 

BabixotOniie  (242,  p,  227).     The  small,  blaok,  brtliiant  cryafeila  from  Athol  referred  to  babing- 

touite  by  Sliepard  {p.  228),  do  not  afford  very  nearly  tho  angles  of  that  spociea.    Theyare  uaually 

implanted  on  green  epidote,  and,  alHiough  bladl,  they  appear, 

61*7  under  a  glasa,  to  paaa  ao  gradually  into  the  underlying  minoral 

that  the  flpst  jmpression  is  naturally  that  they  are  ouiy  a  blaelc 

variely  of  epidote.    Tet  they  differ  also  from  this  specjes  in 

angle.     The  author  has  attempted  to  malie  new  measvirementa, 

but  the  oryBtals  for  the  purpose  were  so  minute  (jV  of  an  inoh  in 

lengtk)  that  they  requLre  further  study  for  satisfaotory  resulta. 

The  anthor'a  figure  and  "  approximale  raeasurementa  "  from  tlie 

last  eflition  of  this  worli  are  eonsequenüy  here  added  witbout 

modificatiOD,  or  even  the  cbacge  in  the  lettering  that  ia  requb-ed 

a  parallelism  with  the  flgures  of  babingtonite.     0  A  7=90°— 91°,  O  a  1'  = 

'     '  — ■•- ,  J"A!Vä=139°,  r  Ai-a=130°  30',  0A-I  = 


135°  40',  OA  1  =  186°  30',  OA 


i°  30',  /A  i= 


Babshasdmb  (79,  p.  61).  A  apecimon  of  this  mmeral  from  Bill  Williams  Forlt,  Arizo 
■with  metallio  eopper,  cuprite,  chalcooite,  pyrite,  ohrysocoUa,  malaehite,  and  brodiantite 
S.  Hig^na,  acoording  to  Ganth  (Am.  J.  Sei.,  II.  xlv.  319),  S  38-96,  Cu  60-41,  Fe  20-14 
showing  &  allght  adimxture  with  d   '' 


n  aaalyais  by  T.  Petersen 
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BBEBBLtuniB  (60,  p.  46).  Aocording  to  A.  E.  NordenskiÖld  ((Efv.  Ak.  Stockholm,  1866,  361, 
J.  pr.  Ch.,  di.  456)  berzelianite  oeeucs  at  Skrikerum  aa  a  blaek  to  blackish-Mao  powder,  diaaeminatcd 
througli  a  coarsB  crystallma  ealcite,  showing  no  traeas  of  oryataUine  atracture,  but  Bometimea 


D  tamialiea.     0,  — ö'71. 


a  metallio  iustre  and 


53-14         4-73 


0'38=98-64. 


1,  1857.     A  fumace  product  (Am.  J.Sd,,IL 


Ib  Magnesia  tribaeique  et  hjdratS  BolHem,  Les  Mondes,  April  1863, 
nai;  Bobiecrite  I>a?ia  (523A). — MonocUtiiOi  in  six-sided  prismatic  formB.  Cryatala  minute,  and 
forming  crystaliine  ^gloraeratioi«,  imbedded  in  guano,  lookiüfc  Ul^  white  spota  in  tho  guano. 
Oiystals  colorlesa.  G>niposition.  acoording  to  Bobierre  (Lo.),  Jäg'P-withivater.  It  ia  inaolubie 
in  water.  but  easilj  soluble  In  adda  wiijioiit  eftbrreacence.  Contains  not  a  traco  of  lime. 
From  Üie  gtiano  of  Mexillonea,  od  Üie  Peruyian  Coaat. 


18'11  26'8] 

19-:7  U-iä  54' 

18-89  ai-87  57- 

18-64  £4-31  5S- 


10-49    27-72 


Po 

(r.=100  B.  BorJcky. 
ir.=98-55  B.  Boricky, 
0-84,  Ag  O-as,  Zn  0-47  =  100-01  Helmhaoker. 
1-46=99-47  Boricky. 

Fe,  M»  0-08,  Cu  0-22,  Ag  0-84:^99-74  Helmh. 
13    007=9911  Boricky. 

5,  Ag  0-06,  Zn  0-34=99'89  Helrahaeker. 
=  100-27  Boricky. 
7  =100-oe  Boricky, 

3,  compact,  iritli  subconetoldal  fraoture,  G-. 
,  1,  aaaociated  witb  a  coarse  granulär  to  &brou3  g^eoits,  6. 
=5  809 ;  5,  fouod  in  nefita  in  galeaito,  G.=5  69 ;  6,  G.=6-08 ;  7,  in  ßhortj  felt-like,  capillaiy 
cryatalg,  with  quarta  andoaleite;  9,  assoolated  wilb  quartz,  G,=5-52. 

F.  A.  GeDth  obtaiaad  for  boulacgerite  from  Echo  District,  Union  Co.,  Nevada  (Am.  J.  Sei.,  II. 
ilv.  Sao,  1868),  S  n-91,  Sb  26-85,  Pb  54-82,  Ag  0-42=100,  Oeoura  in  indistinet  aoioular  steiated 
orystala,  in  white  quartz. 

Brochamtitb  (701,  p.  664).  F.  A.  Genth  has  found  thia  mineral  in  minute  cryatala,  showiM; 
the  planes  I,  i~l,  and  1-i,  with  tha  oopper  orea  at  Bill  Wüliama  Forls,  Arizona.  For  analyaoB  of 
apecimen,  miied  with  ataesmito,  ohrysocolia,  eto.,  aee  Am.  J.  Sei.,  II.  ily.  S-Jl,  1868. 

CAtATBKlTH  F.  A.  Gerdk,  Am.  J.  8d,,  II,  sly.  314,  1868.  {98A.)  A  new  teUurid  of  gold, 
from  the  Stanialaus  miae,  CalaTeras  Co.,  Ca!.  It  oecura  massive,  without  cryatalline  atrueture; 
oolor  brODEe-yellow ;  Btreak  yellowish-gray ;  brittle ;  fraotare  uaeveu,  inoUning  to  subconchoidaL 

Compositioa. — Au  Te,=Te  55-53,  Au  44-47.    Atialyses  I,  2,  from  2  1-45  p.  c.  qiiarta  deduotad; 


2.  [56-00]  40-92  3-08=100. 

B.B.  on  charcoal  barns  with  a  bluiab-green  flame,  yielding  globulea  of  Tery  yeHow  gold.  Dia- 
solvea  in  nitro-muriatie  acid,  with  aepacaläoo  of  ohlorid  of  silver. 

Calaverite  is  frequenüy  associated  with  petzite,  to  which  a  portvon  of  the  silver  in  the  analyaea 
is  attributed.  In  a  comparison  of  the  teaulta  of  analyaes  of  aylvanite  from  Transylvania,  Dr. 
Genth  makes  the  auggestion  that  the  so-oalled  "gelb^"  (aee  anal.  8,  9,  p.  82)  is  nothing  elae 
than  impuie  calaverite, 

Calowe  (715,  p.  670).     Voiü  Eath,  in  hia  elaborato  papera  on  caleite  (Pogg.,  csk  "" ' 
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besides  tha  plsnea  pvea  from  Wm  on  pp.  GIS,  G14,  &JS,  the  Boalenotedron  -§}!'t  whioh  haa  for 
tlie  Bügle  OYcr  its  loager  edge,  155°  43',  aiiorter  ei^  101'  35',  middle  edge,  114°  Ö4' ;  and  Vae 
rhoraboliedron  -%  liaving  R  a  i;=142°  B6',  and  0  A  J?=158°  28'. 


Oatlinitb.  C.  1.  .Taeksoa  (Am.  J.  Sei,,  ixiv.  388)  thua  namod  the  red  clay  from  the  Coteau 
de  Ptairiaa,  in  the  Upper  Missouri  regioD,  where  it  forms  a  bed  of  considerahle  exteiit,  referred 
by  Hoydec  to  the  Oretaceous  fonnatioii.    Analyses : 


It  is  a  rock  aad  not  a  definite  miueral  species. 

CEmRALLASSiTBflöm,  Bd.N.  PML  J.,  X.  84, 1859,  (341i.)  Sadiatedmaseive,  the  Öhres  or  oolumna 
lamellar  andaeparahlei  H.:=3*5;  GI-.=2-45— ä'46;  lustre  pearly;  eoloc  white  orjellowieh-white; 
thiu  IsmiiiiB  transparent  |  graduating  into  an  opaque  white  variety,  snbreainoas  in  luatre ;  brittle. 
The  mineral  was  found  in  a  nodule  &om  amygdaloid,  near  Black  Eook,  Bay  of  Pundy,  aad  eonati- 
tuted  tlie  portion  between  a  thiu  outer  layer  (iiamed  by  How  cerimle)  and  an  inner  bluiah  maaa, 
called  by  him  cyanoUie.    How  obtaiued,  as  a  mean  of  two  KDolyses  (1.  c.)  i 


■    SU-Ii        %0-16        Ca2T-92        ICO'59        S  lX-42. 


Chauoisiib  (469,  p.  511),  An  oöliüo  mineral,  near  ehanioiBite,  desoribed  hy  Pouillon  Bohlaje 
(Mem.  Mu3.|  kv.],  haa  bcen  called  Bavoiiie.  It  haa  IL  about  4;  G.=3  9(l|  Delesse;  color  greeiiish- 
black,  bliiisli,  or  grajlah;  powder  greenish-g^tay  or  blaok,  to  reddiah-brown ;  and  B.B.  fusiblo 
witb.  difficulty  to  a  bkck  magnetic  Ecoria.    Analyaes :  1,  Berthiec ;  2,  Delesae ; 

gi       äl     €r        JJe         Je        Ca       a        0      C!ay 

!.  Quintin       11-0     13-3       03       48-8       23-4 3-2=:10n  Eerthier. 

2.         "  6'50     7-50     0-60     65-45     IS-iäS     0-45     4  85     1-30     0-20=100  DeleaHe. 

Porms  beds  in  old  schiatoae  rocfcs  in  different  parta  of  Brittany,  espeeially  in  tbe  forest  of 
Lorgea,  a  locality  tbat  supplies  furnaces  ai.  Pas  near  Quinän,  in  the  vlcinity  of  SL  Erieno,  Eept. 
of  Cfites-du-lSrord;  also  at  tbe  Chapel  St.  Oudon,  near  Segrö,  Dept.  of  Maine-et-Loice ;  and  elsa- 
wiere.  Huot  aad  othcra  derive  the  uame  bavalile  from  Bavalon,  a  locality  of  it ;  hut  Desdoizsaui 
aaya  no  auch  place  ei^sta  in  BritCany ;  but  that  a  depreaaion  in  the  ragion  wbece  it  is  eiplored  ia 
o^od  the  bas  vaHon — an  absurd  origin  for  a  name. 


55).     Friachman  on  twin  crystals  of  chryaoberyl,  Ber.  Ak.  München, 


3-21= 

Claühbttth.     Pristnatio  Arsenious  Add  F   C     de     P  h.  Soc  8    Ch   H"  w       yii. 

128,  1868;  Claudetiteltona.    (221 A.)    Ort  mb  o,  and       ai    ph        wj        al      in        while 

dimorphoua  with  araenohte.     Obaerved  in  th  aera    m%        mto     H,  85. 

Instre  strongly  pearly. 

Composition  Aa  0',  aa  for  araenolite,  heing  easentially  pure  arseiious  aoid.  Clandet  obtamed  in 
Bn  analyaia  about  41  p.  c.  of  tbia  aoid  with  other  metaUio  aubataucea  aa  impuritiea. 

Ocoura  in  aeams  in  an  ore  of  araeniwil  pyritos,  at  tbe  San  Tinmingn  mines,  Portugal, 

It  heada  tbe  Valontinite  group,  p.  184:. 

Claosthäutb  (45,  p.  42).    Jor  analysis  of  this  mineral  from  Cacheuta,  ae«  under  Buoaihixe, 
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.  Haädam       41-11    10-17    25-74    ü-40    0-2ö    14-0. 

1.  Bodanmaia    35-49     as-lä    16-33    0-30   14-i: 

:.  üreenlaül    38'27      0'6S    39-13      Ir.     IB-Ö! 


HanoMm.  is  tere  copied.  in  making  the  metallio  acids  to  oontain  3  of  osygen.  Analysia  1  ia  a 
j-eriaioii  of  anal.  4,  p.  611. 

Hermann  makes  thiee  Tarietiea  of  columtiite  t  (1)  Twitalum-columbito,  witU  density  above 
6-90.  (2)  Coiumbium-colambite,  with  G.=5-5t)-6-90.  (S)  Ilmeniiim-columtiite,  with  G,  below  5-50. 
He  thuadaima  ihat  the  GreerJaüd  mineral  ia  Umeniwii-i^l'umbüe  (G.=6-40),  wliile,  aocording  to 
tho  receut  careful  reaeßrches  of  Elomstrand  (anal.  25,  p.  618),  it  coatMna  oiüy  columbic  and  taa- 
taiic  ad  dg. 


1.        lB-59      3-07      37-la      2-4S       39-06      2-41=l(IO'S3. 
■2.        1&-64      6-37      33-99      2'31       37-48      4-^2=99-51. 

Aa  cobaitite  was  assooiated  'with  tha  miiieral,  Qentli  ragards  tlie  Co  and  As  HS  duo  to  tllis 
speeiea,  and  deducts  tliena,  makiagin  anal.  1,  ß"79  p.  o  cobaitite,  aud  in  3, 11-88  p.  c,  giviag  for  1, 
S  15-27,  Bi  41-76,  Pb40-32,  Ag  3-65;  and  for  2,  S  16-23,  Ei  42-77,  Pb  38-79,  Ag  33!;  Gorrespond- 
nigmithüie  formula  2  (Pb,  Ae)S+Bi'S',m^ing  theniineralaiameaonitoin  wiiiob  the  antimony 
Is  replaaed  by  biamuth.  E.B.  coBalite  reSßts  for  eulpbur,  lead,  and  bismuth,  and  with  soda  on 
charcoal  jielda  a  rainate  globulo  of  BÜver.  Pound  aasociated  with  qaarta  and  cobaitite  in  a  ailver 
mine  at  CoaaJa,  Provinee  of  Sinaloa,  Mexico. 

Cbtolitb  (164,  p.  121).  Orystala  of  oryolito  havo  bean  deacribsd  and  figured  by  Websky 
(Jalirb.  Min.  1867,  810).  Hia  measureraeDts  mako  tho  form  tridinic.  The  geueral  fomi  of  the 
orystals  and  tlie  planes  ate  aa  in  f.  180.  The  foEowing  are  bis  measured  angles,  using  the  letter- 
ing inthatfigura;  /A  7=68°  S'  and  91°  67',  OAl-f,  Ieft,=I24°  36',  OAl-l  ftont,=126°  54'— 
125°  57',  0^  l-t,baclt,  =  12B''  2S'-125''  33',  0  A  I,  r%ht,=9ü°  24',  0  A  I,  lett,  90°  l'-90°  10', 
and  89°  58',  T,  rigbt,  A  1-^  front,=124°  30',  ^  left,  A  1-t,  front,=124°  14';  I,  right,  A  1-1,  bai^  = 
126°  '20'.     Two  kinda  of  twins  are  desorihed :  1,  compoaitäan-fnee  i-s ;  and  2,  c-fäua  0. 

Websky  also  describes  the  opHcal  cliaraeters  of  tba  crjstaJs. 

Cyasolitb  Ebw,  Ed.  N.  Phil  J.,  ^  84,  1859.  (S41B.)  Amorphoa 
lustrs,  andnearly  opaque;  H.=4-5;  G.=3-495i  B.B.  fiiaes  ouly  or 
beads  with  tbe  fluzes.    Two  aualysea  by  How  affordad : 


^2-52  1-24 

Probably  the  same  mlnsral  with 
cbfllcedony,  impure  with  centraUasalte. 

cnrs  in  the  mountain  of  Paracatas,  1 

Bhah&ith  (132,  p.  107).  Oooiirs,  aocording  to  B.  W.  üoot  (Am.  J.  Sei,  H.  slv.),  at  tbe  Moming 
Star  mine.  Alpine  COt  CaL,  both  maasive  and  in  bdibU,  briUIaat,  blacfc  erystals,  asaocjated  with 
pyrite,  quarta,  aad  manacoanite.  H.=4;  0.=4'34.  Moon  of  two  aoalyaes,  S  81-60,  Aa  13-70, 
Sb  603,  Pe,  wilh  trace  Ti,  0-12,  Ca  45-9B,  Si  1-08=99-14. 

BnLANiTB.  Erlan  Breüh,  Handb,,  606.  Snppoaed  to  be  a  rock. 

EtTOÄlRllB  (43,  p  39).    Aecording  to  A.  E.  Nordenskiöld  (CEfT.  Ak.  Stoetbülm,  1866,  361,  ia 
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J.  pr.  Ob.,  cä.  456),  thia  spedes  ot 
nated  in  serpcntiiio, 
7-48-T-äl.    Analyse! 


2.        32'01         36-83         44-21         0-36  ii: 

agreoing  witt  the  formula  (ßn,  Ag)  Se  or  €a  Se  +  Äg  Se 

Bomeyko  has  examined  the  Belenids  from  1  uta  a  the  i  ovinee  of  Mendoz»,  Chili  (C.  E,, 
Isiü.  1004),  aud  conaidera  tliem  to  eonsist  of  m\x  u  e  -iml  nationa  of  tliroe  scluuida  :  (A)  A 

Compound  analogoua  to  eucairito  ;  (B)  a  sol  n  d     1  col  alt     n  1  iron ;  and  (0)  a  aclenid  of  lend. 

Se  Ag  Cu  Fe      Co        Pb  tbü    Gangue 

1.         BO'OO  21-00  1-SO  2-20        70  4    50  =99-2. 

ä2-40  20-85  12-91  3-10     1-26      6-80           83-68      ^100. 

tO-80  9-80  10-20  1-30  3-80  31  10               6-5         =98-4. 

S-13  13-80  3-3B  1'97  21-30  I5'25       1-40= . 

J3-60      0-80  67-80  10-90       3-fl0=98-6. 

No.  1  had  a  brigtt  bluish-gray  ecJor  and  mataUio  luatre,  was  aomewliat  pocous,  and  occuired 
with  aUioate  of  copper  and  oarbonate  of  lead,  wbicb  last  was  aeparated  beforo  analjaia.  &.= 
6-8,  No.  2  -was  Bimiiar.  In  3  and  4  the  ailTer  ia  parüj  replacod  by  copper.  Uo.  5  ia  almost  pure 
selenid  of  lead.    G-.='I-6, 

G-AHOMATITH  Breith.,  Char.,  109,  1833.      (ö-änseköthigerz  Germ.,  Gfoose-dung  Ore,  C 
Ute,  Dana,  Min,,  Ist  ed.,  216,  1837.)    The  malerial  thus  named  ia  in  part  an  impurc  ii 
containing  aome  osjd  of  cobalt,  etc.     That  of  Joachimstbal  is  a  yellowish,  incrustatioa,  oocurniig 
■with  Bmaltine.    That  of  Andreasberg  ia  a  miiture  of  oiyda  of  antimony,  acseoic.  and  iron,  with  a 
little  araonoua  aeid  (Ramm.  Min.  Ch-,  903). 


8  As        Hi        Co        Fe       Mn    Ca     Mg    InaoL 

20-01     34-45     21-59     6-32     13-12     033     Ir.     0  66     2-Jl  =  99-19, 
IB-TS     36-84     ä3-lB     6-64     11-02     0-33     ir.     0  66     2-60-ll}0. 

Gbohykici™  (797,  p.  739).  The  autbor  learns  fiirtherfromL.  Lesqaer6ui(March  4,  1863)  thaf^ 
aa  esiating  speoies  of  ÜiefamilieaPopuZus,  Myrica,B,adLaaiiis  ara  wax-bearing,  waxmayliayebeen 
afforded  to  the  Gesterwite  beds  by  the  apocies,  uow  foaaU  in  that  basin,  Cmnamomum  Bossmäss- 
leri  Heer,  Gaittiera  ligmtum  Web.,  Lawms  primigewia  and  L.  Lalages  Heer,  and  apeoiea  of  Saasa- 
fräs;  aod,  aa  Ceraiopetaia'nt  myricimeni  of  de  Ia  Harpe  ia  probably  a,  Myrioa^  tbia  also  may  liave 
been  one  of  Üie  wax-yieldingapecieaof  theera.  And  although  no  Populua  has  jefbeenidenüfled 
ftom  the  basin,  apeciea  ar©  common  iu  tbe  Tertiary  of  other  pOTta  of  Europe  and  of  America,  and 
plante  of  the  gonus  probably  eoniributed  largely  towards  theae  liguitio  beds. 

GiLBEETITH  Tkom.,  Min.,  1,  236.    Perhaps  an  inipure  kaolinii 
G.=2-65.     Lehunt  obtained  (L  o.)  Sl  45-15,  Sl  40-11,  t&  2-4S,      ^ 
Üi©  lode  of  Stonagwyn,  near  St.  Auatle,  Cornwall. 

Gbkojjditb  (373,  p.  418).  Vom  Ratb  mentions  Frauenberg,  near  Fulda,  aa  a  new  locality  of 
this  rare  mineraL  He  apeata  of  the  ibrm  aa  a  tetragonal  octahedron,  and  obtained  for  the  angie 
botwecn  two  planea  ovora  basal  angle  61°  SJ-',  61°  4',  whioh  givea  for  the  terminal  edge  ilS°  56^', 
118°  66'.    The  cjjstals  are  in  druaoa  in  baaalt  with  phillipsito. 

Glaoook)!  (96,  p.  80),  Occura,  according  to  Tacliermak  (Ber.  Äk.  Wien,  xt.  18(57)  and  v. 
Kobell  (J.  pr.  Gh.,  oii.  409),  at  Hakansbö  in  Sweden.  The  oryatals  hat-e  the  new  plane  2^. 
Basal  cleavage  leas  perfect  Üian  in  the  Chilian  yariety.    G.=5-973,  Taoh. ;  6-06,  v.  K.   Analjsea  . 
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a  oopper  pyrites  in  tlia  region  of  Blaok  Bay,   on  the  north 
Ueepigon  and  Thunder  Bay,  aa  observed  by  Chapman,  and  silrer 
,     The  rocks,  ChapiDiiii  remarfcs,  are  not  laurentian  or  Azoio, 
netamorphio,  but  altared  SUurian,  or  "  identical  in  generü  age  with  the  gold-boaring 
flteni  Canada  and  NoTa  Scotia." 
D.  Fotbea  haa  publiahed  analyses  of  Welsh  gold  (PhiL  Mag,,  IT.  xsxiv.  340)  : 
Au  Ag  Je       Quarta. 

1.  Oogan  90-16         9-2G  Ir.  OSZ,  Gair.~69-1i. 

2.  "  89-83         9-24  Ir.  0-1i=9S-&l. 

.  8.  Mawddach  E.        8489      13-99        0-34        0-43,  Cu  ir.=99-65. 

Kos.  1  and  a  wera  ftom  a  quartz  veic,  sESoiäated  with  tetradymite,  pjrite,  ehaicopyrite,  galenite, 
cMorite,  oaicite,  dolomite,  aokerite?  aiderite,  and  ijarite.  G.  of  1  =  11-26.  Ko.  3  was  Btreaiogold 
aaaoGiated  with  menaucanita.    G.=  15-19. 

Gold  from  the  Stanisiaus  mine,  Cal.,  gave  Genth  Au  83'G3,  Ag  11-31  {Am,  J.  Sei.,  II.  liv.  31). 

HAiiiiOTOua  (390,  p,  439).  Deadoizeaus  haa  aubjected  eiystala  of  the  roorvenite  variety  to  a 
new  examination  (L'Institut,  J868,  35),  and  finda  that  they  are  optiesüly  numodmic  instead  of 
orthorhombic ;  and  observea,  consequently,  Üiat  thejarenothemiliedralaa  suggested  by  Gadoüo, 
and  aa  stated  on  p,  440. 


from  fho  former,  a 

}E  (58,  p.  60).    Analysea  of  hessite  from  ttte  Stanisiaus  mine  by  F.  A.  Gentli  (Am.  J.  S 


e  eiolnded,  of  which  4-22  was  free  gold  and  the  balanee 
quartz ;  and  in  No."  2,  23-60  p.  c,  including  6  p.  c.  free  gold.  Gonth  conoludea  that  the  mineral 
18  a  miiture  of  heaeite  with  altaite  and  bis  new  apeeiea  melonite  (Nia  Tsj)  |  anal,  1  giving  73-11 
heaaite,  2-67  altaite,  and  20'03  melonite,  while  2  haa  92-82  heaBile  and  6-56  melonite. 


HDYsaBNiTE.  Eiaenstaasfurtit  Mvyssen,  Bei^geist,  x.  87,  1B6B,  Jahrb.  Min.  1865,  S2Q  Stj'S 
fiirtit  Bisckof,  ib. ;  Huysaenite  Dana.  (597 A.)  Thia  berate,  briefly  alluded  to  on  page  516 
appeara  to  bd  a  diatinct  apeoies,  and  haa  the  following  charactera  : 

Massive,  and  in  nodular  concretionary  forma.  G.  — 2'53  ;  but  after  removal  of  mixed  chlond" 
3-09.    LuBtte  feeble.    Oobr  greenish-gray,  baooming  yellow  on  espoaure,  from  the  iron  prcaent. 

OompoBition  according  to  Bischof :  Mg»  B' 40-36,  JvB*  50-05,  Mg  Cl  9-59=100,  correspoudmg 
to  the  formula  (i  Mg  -t-i  te)'  B'. 

Ocöurs  at  the  aalt  mine  of  Staaefiirt,  witJi  stassfurtite,  which  it  mubh  reseniblea ;  its  nodule^ 
cODtain  usually  a  nuoleus  of  common  aalt,  -while  those  of  ataaafurtite  hare  one  of  red  eainalhte 


HrDSOsttioraE  ti.WalL,  Tulk.  Geat.,  30B.  (349Ä.)  An  amorphous  substance  or  crust  from 
Palagonia  acd  Aci  Oaatello,  Sidly,  which  afforded  y.  "Walterahauaen  8i  44-90,  lüg  4-60  La  33  32 
Sa  2-11,  fil-8e,S  13-21=100;  and  anothar  "varletj-,  Si  43-31,  Sl  3-U,  Mg  8-66,  Oa  28-70,  Ha  K 
1-10,  fi  14  48=100.     Correapondsnearlyto  the  formula  SSi+H. 

Eoot  haa  ohtained  (priv.  contriti.)  for  houghita  from 


ETDHOTALOnB    (214,    p.    179). 

E.  W.  K 

£l 

% 

1.              21-90 

31-01 

2.             21-61 

31-62 

Meait      21-76 

81-34 
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of  4-43  Si  and  4-S6  uiideeomposed  tuvoa,  eto 

HTP021BTHITB  Eown^,  Sd.  F.  PM.   J.,   H.  ii.   308,   1855;   Sieiina   Ecrth. 
yellow  ferruginous  elay  or  ochre,  probably  oaly  clajey  yellow  ochre.     G.=3'i 
obtained  Si  11-14,  Äi  B-4t,  Se  66-35,  Öa  0-53,  %  0-03,  S  13-O0:^99-Ö2. 


0(x:urs  in  fiue  fibrous  plates  aud  lenticular  masses  in  granulär  galemte. 

809.  JiBLiKGiTB.  Ft.  of  Jaulingite  «.  ZepTiarovick,  Ber.  Ak.  Wien,  arvL  866,  1855.  Amor- 
phous,  lesia-lite.  Brownish-yeUow.  Brittle.  Ät  SQ-O.  soitans,  WO.  liquid.  EasiLy  soluble 
in  alcoholand  ather.  Aromatic  odor  when  beated.  Katio  for  €,  H,  0=39;  60:  4i^©!jsH,aOs, 
Eagsky,  who  obtfllnod  (§)  C  ll-äl,  H  10-14,  0  11-89=100.  Not  Boluble  in  a  carbonated  alkali, 
and  Bcarcely  at  all  in  a  potasli  Solution.  The  above  waa  disaolved  out  of  a  resin  <ealled  Jauliugite 
by  V.  Z.,  becauae  occurring  at  tte  Janlii^,  near  St.  Vlet,  in  Lower  AuBtria)  by  meana  of  sulphid 
of  Carbon.  The  resin  aomewiat  reaembleB  amber,  ia  hyadnth-red,  transluoent  in  thin  aplintera, 
may  be  rubbed  to  a  yellow  povfder  between  tda  fingers,  and  iaa  H.=2-6,  G.=1'098— 1-111. 

813  A.  A  Bela-yauiingiie  was  obtained  ütom  tho  reaidua,  after  tbe  treatmeot  with  BulpMd  of  ear- 
bon,  by  Ehe  aotion  of  ether.  Color  brownish-yellow.  Softons  at  IS5°  0.,  und  becomeB  liquid  at 
160°.  Dissolyes  easily  in  aloobol  and  etüer,  but  not  in  carbonated  alkali  or  snlphid  of  carbon. 
BatioforOjH,  G=40:  631- r  8^;  orlS:  34  :  4,  Ragsky,  who  obtained  (!■)  0 10-90,  H  l'ga,  0  2'  -- 
=100.  rt  contains  double  the  osygen  of  tlie  precading,  witli  leas,  proportionally,  of  h,  ' 
The  ratio  is  aearest  to  tiiat  of  guyaquillile  (ITo.  313). 

EiaWiNirs  Thom.,  Mm.,  i.  318,  1836.  A  öbrona,  greon,  cWorits-likomineral  fW>m  thel>a9ßlt  of 
the  N.E.  coast  of  Ireland.  H,  D.  Thomson  fouud  in  it  (1  c)  Si  40-5,  Äl  11-41,  Fe  23*91,  Öa  19-78, 
II  4-35  =  9995. 

Leedsitb  Therm.    A  mixture  of  OaS  11-9,  Baä.äS-l,  from  ncar  Leeda. 


Maskütite  {1B6,  p.  140).  A  niccQlifermis  magnetite  occm-a,  according  to  Petersen  (Jahrb.  Min, 
1S67,  83fi),  norßi  of  Pregratten  in  the  eastorn  Alps.  He  obtained  for  ona  apecimen,  on  analysia, 
Fe  68-92,  te  29-32,  Mi  1-lfl,  Sin,  Sr,  Tj  <r,=100. 

WAHCiSllE  (90,  p.  15).  C.  Mdne  has  observed  that  the  pyritea  of  mialterad  aedimentary 
bedsia  moatly  maroasite,  while  that  of  metamorpldc  roeka  ia  pyrite{C.  R,  liiv.  867).  The  fohow- 
iQg  analysea  are  by  him :  -       .,.       ^ 

G.  S        Fe       Si      il     a  Organ. 

1.  Champagne  4-176B        (|)  46-4    40-9      8-4    1-7     2-1     — =9S-3. 

2.  Ain  4-182a         (|)  48-2     42-0       5'8     1-4     1-4     0-3,  Ca0-7=99-8. 

3.  Bauregard,  etc.      4-2066        W)  BO-7    44-0      3-2     O-Q     0-9    0-1,  Ca  0'2=99'1. 

4.  Crausöt  4IB09        (1)49-1     32'S      5-9    09    09    0-3=99-6. 

5.  St.  Elienue  4-1803         (%)  48-5     43-3       B-6     1-0     0-7     0-S=9e-4. 

6.  Oiae  and  Aisna      4-1770        (4)44-9    S8-9     11-3     2-4    1-7     0-8=99-5. 

Anal.  1  of  nodulea;  2,  from  the  ooliteore  beda  of  ViUeliois  aud  Serriärea;  S,  fi-om  ammonites, 
froin  Bauregard,  Mazenay,  and  Laverpihiäre ;  4,  B,  from  the  coal-beda ;  8,  bitmniaouB  pyritea, 

MBLiNTBBiTB  (664,  p.  646).  An  impnra  Bulphate  of  iron,  apparently  a  misture  of  melanterite 
and  a  aulphate  of  tha  aesqniosyd  (aa  remarked  by  Kenngott,  Ueb.  18S6),  from  Bourboule,  in  tha 
Dept.  of  Puy  de  Dome,  France,  haa  been  named  Bonrboaiäe  by  Lefort  (C.  R.,  1862,  Iv.  949,  Jahrb. 
Min.   1863,   Ö8S),      Derived  apparently  ftom  tha  alteratiou  of  roareaaita.      Lafort's  analjaea 


It  is  a  friable  grseniah  aubstanee,  partly  soluble  in  water  and  partly  in  aoids. 
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llELONiTB  -R  A.  GenOi.  Am.  J.  Soi^  II.  ily.  313,  1838.  (lOOÄ,  Appendiit  ki  Sulphids,  eta)  A 
□ew  tellurium  mineraJ  from  among  tte  ores  of  the  Stamslaas  inme.  Jorm  hasagonal,  witli  eminent 
basal  eleavage.  Generallyin  inBialinct  granulär  and  foliated  particles.  Lustre  taetallic;  eolor 
reddiah-whil«,  rarely  taraished  brown ;  streai  daric  gray. 

Composition  Nij  TB,=Te  le'iä,  M  23-51  =  101).  Aq  analysis  alforded  Te  '!3'43,  }^  4'08,  Pb 
0-72,  Ni  20-98=B9-al;  tie  nickel  oontained  a  minute  trace  of  cobalt  B.B.  in  the  open  tubo 
gives  a  aublimate  ftiaing  to  colorlesa  dcops,  leaving  a  gray  maas ;  on  charcoal  buma  witli  a  bluiali 
ttaniB,  giritig  a  wMle  volatile  coaÜQg,  and  a  greeniah-gray  reaidue ;  in  B-P.  witli  aoda  a  gray 
powder  of  magnetio  metallic  niokeL  SJoluüle  in  citrio  aoid,  giTing  a  green  aolor,  and  on  evapora- 
tion  yielding  a  white  erystalline  powder  of  lellurous  aoid. 

Gentb.  conaidera  the  analyaia  to  correspond  to  e-üO  p.  a  besaite,  l'll  allaite,  2'29  natise  tel- 
lurium,  aud  89'i5  melonite,  whieh  he  aasumes  to  have  the  composition  Nij  Tej,  altbough  he 
observes  that  the  hexagonal  form  would  better  agreo  with  the  formula  Ni  Te.  But  the  iatter 
vifcw  would  reiiuire  tbat  over  one-ihL;d  of  the  miiture  Bhould  he  uative  tellurium,  wliich.  he 
thiuka  acarMly  probable,  aa  the  material  for  analyais,  when  ezamined  by  a  strong  ma^nifier, 
sbowed  a  small  quantity  of  dark  oolored  besaite,  but  every  other  particle  had  a  reddiah  bne, 
without  tbe  alightest  admisture  apparently  of  any  grayiah- white  mlneraL 

Mehacoanitb  (181,  p,  US).  A  Tariety  of  thia  species,  from  the  basalt  of  Turner'a  Hill  quarry, 
Ste£forSshice,  gave  D.  Forbes  (Phil.  Mag.,  IV.  ssiIt.  34'r),  after  eioluding  Silicates  and  insoluhle, 
Tia-l-as,  S^e  6673|   G.=4-69. 

MlOA  Gkocp.  A  mieaeeooa  mineraJ  has  been  named  HelsOaii  by  E.  T.  Simmler  (hia  Peträa,  9, 
Keung.  Ueb.  1865, 136,  1868),  but  withont  a  determiaation  of  its  compoaitioa  or  exaet  relationa  to 
other  speciea.  It  forma  part  of  a  adiiat  and  quarUite  in  the  gneiss  foroiatioii  (Alpinyta)  of  the  Alps. 
H.=8— 3-5;  G.=a-71— 303;  lustre  peariy  or  waiy;  oolor  gray  to  whitiab,  reddish,  greenish, 
violet,  and  copper-red ;  atreak  grayiah-white  to  reddiah.  Iq  the  blosed  tube  jielda  littie  or  no 
water.  B.B.  liiaea  with  difBoulty  on  the  edges;  the  borai  pearl  ia  eolorleas  when  cold.  H"ot 
attacked  by  bot  adds.  Stated  to  eonaist  probably  of  silica,  alumina,  lime,  magneaia,  and  protoiyd 
ofiron. 


Gcnth  remarks  that  it  is  atJII  doubtfal  whether  the  a 


1.  Uton,  Sweden 

2.  Easton,  Pa. 

3.  Ooahen,  Mass. 

4.  Aacliaffenbui^ 


10-36 

1-83 

2-50-99-79. 

9-63 

von 

3-36-103-21 

S'80 

0-52 

3-90  =  100-19 

bh  Uthis.  "  With  maneaneae.  "  "YFith  IIj 


No.  1,  G.=2-836,  optic-azial  angle  12°— 13°,  Senarraont;  3,  G.  =  2-9{)4,  optio-aiial  angle  64-8°, 
Quincke  ;  3,  G,=2-859,  optic-asiol  aogle  75°- 76",  DeacL  ;  4,  6.=2-Bn,  optie-axial  angle  GT-O", 
Quincke  ;  Bengal,  G.=2'327,  optic-aiial  angle  66-1°. 

The  miueral  i'rom  Easion  ia  eTidently  not  the  ailvcry  mica  referred  on  p.  80T  to  biotite, 
the  optical  angle  of  whieh,  accordiog  to  hoth  GraUich  and  Blake,  ia  leaa  than  a°. 

Mica  from  Royalaton,  Maaa.,  afforded  T.  Petersen  (Jahreab.  1866,  928,  1368)  Si  46-03,  Sl  32-10;. 
¥o  6-85,  Sn  2-43,  Mg  0-23,  Ca  0-90,  £  11-20=99-79  ;  G.=2-947. 

Wbphbiib.    Kästner  haa  analyzed  an  aluminoua  jade  or  ncphrlte  from  China  (Gehlen's  J.,  iL 
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Eor  2.     0.  ratio  for  fi,  i 


2-75,  Sr  0-05  Kästner. 

0-97  l-n=100-OOM.  S,  M, 

1-42  5-04=100-a7  M,  &  M. 

.   Fos.  3  and  3,  95  described 


by  Hochstetter  (t.  c),  are  Bomewhat  slaty,  and  are  hardest  on  the  transverse  Burfaces  of  fraeture. 
Iq  No.  2,  H.=5— 6-0  ;  in  anotber,  3'B— 5,  0.  =  2-61.  Itia  called  tangiwai  by  Uie  New  Zsalandera, 
B.B.  thinnest  spliiiiera  jjifusible,  but  becomes  white  and  opaqne.  In  No.  3,  H.  =  8-5— B  S  ;  on  a  . 
poliahed  croaa  face,  7.  ö,=3-02.  E.B.  fuses  with  great  difficulty,  Ijecomes  discolored  and  opaqne. 
This  yarietj  eontaina  much  water. 

These  minerals  are  probaWj  mcre  miiturca,  aa  ranj  well  bo  truo  of  such  massiTe  substancea. 
For  nort-aluminous  jade  or  nephrlte,  Bee  p.  237. 

a  prystals  of  orthoclase  from  Carlsbad,  Bohemia,  afforded 


2.  Beddish       G.=2'l 


5'21,  K  1 


PiXAGOBTtB  (425,  p.  4S3).  Von  Wartiia  foiind  in  the  palagoniteof  the  baaaltio  tufa  of  Battina, 
m  Baranjer  Comitat  (Hungaiy)  (Vorli.  Ci.  Reichs.  18B1,  210),  Si  26-99,  '&\  11-09,  ¥e  8-4S,  Öa 
12-69,  Mg  2'39,  Sr  I'03,  Ha  0-63,  K  1-01,  fi  ll'ü9,  ö  ^■^0,  phoapliate  of  lime  0*97,  insoluble 
residue  lG-81=99-89.  Exeludmg  the  residue.  jihosphate  of  lime  and  earbonle  acid.  with  its 
equiyalent  oClime,  tiie  resulta  become  §141-78,  äl  IMl,  Pe  13-05,  Öa  4-41,  Sg  3-55,  Sr  0-19,  £ 
1'6G,  Na  0'97,  B  n-lB  =  100'00,  oorresponding  rery  well  with  tho  eomposition  of  palagonite  from 
other  loealities. 


pLOMBiBRira  DmAree,  ß.  R.,  ilri.  1083,  1868,  Ann.  d.  M.,  T.  xiii.  24^  (340A.)  A  gelatmoiia 
substanee  wMch  hardens  in.  tlie  open  air,  formed  from  the  thermal  watera  of  Plombieroa.  It 
beoomea,  on  hardening,  opaque  snow-white.  It  afforded,  after  dryiJ^  at  lOO'O.,  Si  40'6,  Xl  I*S, 
Oa  84-1,  S  2S-2=99*2,  correapondii^  to  Öa  Sl+2fl,  a  hydialed  floate  of  lime. 
'  Ohabazite  and  apophyllite  in  fine  orystals  are  otbcr  reaulta  of  tho  action  of  the  -watera  of  Plom- 
MSxea  on  the  brick  and  mortar  of  an  old  Eomau  aqueduot,  hesides  hyalito,  aragonite,  and  perhapa 
acolecite  and  h: 


Pteith  (IS,  p.  62).  The  pjrite  aaaoeiatsd  with  the  niceoliferous  pyrrhotäto  of  Inverary,  Soot- 
land,  gave  D.  ForbeB  (Phil.  Mag.,  IT.  is3V.  178)  S  49'82,  Fü  45-73,  Ni  1-99,  Co  1*24,  Ou  MS, 
■iüBoluble  0'0fi=9S-52;  G.=4-93.  Forbea  aaya  that,  in  the  examination  of  several  hundred 
iaperameus  of  pylite  and  pyrrhoüte  from  diffferant  loealities,  nickel  is  rarely  found  in  pyrite,  while 
soften  preaent  in  pyrrhotite ;  on  the  contrary,  eobalt  ia  rather  common  in  pyrite,  and,  comparocl 
■with  nickel,  in  qnite  amall  quantity  in  pyrrhotite. 

Analyses  of  pyrite  from  <Ufl'erent  iWch  localitiea  by  0.  Möne  (C.  R.,  IsIt.  870): 

G-.  S  Fe  8i  Äl         B 


1.  Cheaay  and 

St 

Bei 

i-62<l5 

«)4e-5 

2.  LaTOulte 

4-5712 

(i)48-7 

3.  AUerard 

4-1500 

48-5 

4.  Aade 

4-7428 

49'1 

5.  Elba 

4-8008 

B3-2 

e.  OonSena 

4-8102 

B3'4 

7.  Allier 

4-8033 

62-7 

.B.  Gard 

4-7318 

a)48-5 
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M6ne  observee  that  tlio  pyritea  of  unaltcfcd  acdimcntaiy  roota  is  mostlj  marcasüe. 

PYÄOUEiLiNE  C.  U.  Shspard,  Am.  J.  Sei-,  II.  ssii.  96,  1856,  Min.,  253,  1851.  In  angular  graics 
üoiii  tliB  gold-waslimgs  of  MoDowell  Oo.,  K  C.  H.=6-e;  G.=3'87;  luatre  reainoua;  color  red- 
äish  to  Tellowiah-brown  and  black ;  aubtrsnalucent.  RB.  iDf\isible,  imt  becomos  black  and  opaque 
(wlience  llie  came) ;  aoluble  in  the  fluiea,  (^t1q!1;  reactions  of  titanic  add  and  iroo.  Stated  to  be 
"  essentially  a  Htanate  of  alnmina  aad  iron  with  ttaoBa  of  lime  and  glucina,"  and  "  may  contain 
airoouia  also  " ;  but  the  eTidence  of  auch  a  compoaition  is  not  ^ven.    Perbapa  a  rarioty  of  titan- 

Pybosenb  (238,  p.  212).  An  analjsis  of  malacolite  from  Gefreea  fS'iohte^birge)  aiforded  K. 
Haushofer  (J.  pt.  CKt  läi.  35)  Si  Bi'OO,  äl  0'62,  fa  3-78,  Jin  0-27,  Mg  15-31,  Ca  25-4fi=99-e5. 
G.=3-a85. 

For  an  artjcle  on  the  conatitution  of  alumiiious  pyroieae  and  a,niphibolB,  by  SammelEberg,  aes 
28.  G.  Gea.,  six.  496 ;  and  a  word  oii  tJie  fommla,  by  the  author,  p.  T9i. 

CanaaaÜe  is  a  wWtiah  pyroaene  rock,  aa  atated  on  page  322.  It  was  eallod  acapolite  rock  by  Hitoh- 
eock  (G.  Eep.  Maas.,  315,  1835,  369,  1841),  and  lateruamed  Canaamie  in  AJger's  Min.,  1844,  after 
an  analyaia  (aee  below}  by  S.  h,  Dana.  It  is  a  wWtish  aad  grayish-white  rock,  BnbCTjstallinein 
fracture,  with  H.=;ii-B  and  G.=3-07,  and  constitutea  ridges  in  the  vidnity  of  Canaan,  CL  It  is 
overlBid  by  a  dolomite,  abonndicg  in  Bome  luyera  in  cryatala  of  whitish  pyroiena,  and  at  the  juno- 
tion  J3  muoh  mised  wiBi  the  dolomite.  Dr.  Dana  obtained  in  bis  aoaljäla  (Ilitclicoclt's  Bsp,,  5G9, 
1841): 

§i  53-37      äl  10-38      Fe  4-BO      Mg  1-63      Öa  25-80      0  4-00=99-G'7. 

A  apeelmen  hsa  been  reeontly  analyzod  by  B.  S.  Burtoa  (priv.  contrlb.),  with  the  following 
results,  ahowing  that  the  alumma  of  the  preceding  was  aa  error : 

Si  51-30       1      1    0       Mg  ie-4T        Ca  26-21       C  ß-91       ll  0-39==100-88. 

The  6-91  caibonic  a  d  co  i  d  to  13-41  ofcarbooate  of  lime  present  as  impurily,  Whetber 
flie  carbonate  ia  a  res  It   f    It      ti  not  is  jet  unaacertained. 

ly        f  niccoliferouspyrrhotitefronilDTeTacjand  from  the  Craig- 
b     (Phil  Mag.,  IV.  xsxv.  114); 

Fe  Ni         Co        Cu     InsoL 

11-n         (r.         tr.       0-34,  Mg  0-96=93-84. 
lÜ-01      102        tr.       0-38,  As  0-04=100-31. 

6.  of  1=4-50;  2=4-603.  Forbes  anggests  tbat  there  rnay  be  two  deSnite  eompounds  under 
Diecoliferona  pyrrhotite ;  one  wilhtho  formula  5  (Fe'  S'J  +  iTi  8,  with  10-93  of  nickel,  and  one  IS 
(Fe'  8')  +  NiS  with  4-10  nicke),  correaponding,  according  to  him,  with  many  analyaea  of  pyrrho- 
tite  from  a  wide  ränge  of  localities. 


10  Tkidtuith  and  Vbstak  beyond. 


SEPDiNBKlTE  Sermann,  J.  pr.  Gh. 
whioh  fall  to  powder  undar  alight  pj 
G.=2-17.    Analysia: 


Stg  11-50    11  9-50     Sln,Bi  fr.    Sand  13 -Ol 


Or,  ezduding  the  sand,  Si  36-92,  Sl  3-73,  Fe  13-97,  Si  21-07,  Mg  lS-22,  S  I0-93=99-83.  0. 
ratio  for  ß,  Si,  H,  S  ;  4  ;  2,  the  sarae  aa  in  Serpentine,  of  whioh  thia  speeiea  may  bo  eonaidered  a 
uioooliferous  varioty  {aee  p.  464). 

KicnMosEiTB.  Htpothetioai  Phosphatü  The  subataDoe  labelled  gibbsite  itom  Eichmond, 
Mass.,  in  which  Hermann  states  he  fonnd  37  p.  c.  of  phosphoric  acid(Hee  hia  analysia  under  Gibb- 
site, p.  178)  has  been  named  Bii^moitdUe  by  Kenngoct  (Vierteljalu-aobr.  nat.  Ges.  Zürich,  li.  225). 

ScEEEUTE  (614,  p.  605).  Hammelsbci^  has  mesawred  orystala  from  the  Riesengebirge  (Kl.  ö., 
lix.  493),  and  dednced  tbe  same  dimensiona  aa  tboae  of  Danher  given  on  p.  605  (Pogg.,  eviL  273). 
The  crystaJa  are  «nusnally  flne,  some  of  täiem  being  an  ineh  in  leogth.    Tliey  aia  fonnd  at  Kies- 
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terg  tetween  Gross-Alipa  and  tlie  Riesenbaude,  8 
also  giyes  soma  maasurements  of  the  crystafe,  besi 
racter  of  the  regioa. 

Sblbitb.  LuftsaoreB  Silber  (from  anal by  Selb)  TTjtfenmitnij,  Min.,  689, 1194,  ieiKü,  Min.,  96,  llSl; 
Graaeilber;  Oarbonate  of  Silver ;  SeiS,  Taseh.  Min.,3i  394,  1817  ;  Salbitfiaiii.,  Handb.,  50e,  1845. 
A  grayishore,  made  a  earbonate  by  Selb,  its  disGoreier,  in  1188, at  the mineWenaelnearWolfad), 
wiüi  Üie  eompoaition  (Widenmann,  L  e.,  liere  cited  from  Lenz,  L  c),  Carbonioaeid  12,  osyd  of  sil- 
ver 72-6,  antimony  15*3,  with  oarbonio  aeid  and  oiyd  of  copper.  Aecording  to  Walehner  (Mag. 
f.  Pharm.,  ixt.  1)  it  is  only  B  mixture ;  and,  aecording  to  Saudberger  (Jahrb.  Min.  1864,  221),  oce 
of  Selb's  original  speoimens,  uiider  Ihe  lens,  proved  to  contain  ■within  earthy  argentite,  besides 
dolomite  and  silrer,  and  all  parte  aSbrded  a  aulpliur  reaction. 

Dei  Bio  deBeribed  a  carbonate  of  ailTor  from  Real  Catorce,  Mexico,  whBra  it  ia  caUed  Ftata  Azal 
(Gilb.  Ann.,  \szi.  11),  which  also  is  regarded  as  a  misture. 

Skrpbniinb  (in,  p.  464).  An  anaJysis  of  the  dark  green  noble  Serpentine  of  Hewbutyport, 
Maaa.,  gave  T.  Petersen  (Jahreab,  18S6,  931,  1808)  Si  41-78,  Äl  ir.,  i'e  408,  ilg  41-40,  S  13-40 
=  11)0-62.     a.=2-80i. 

SlLlOAlE  Of  TTTfili  Samow,  L'Iiiatitut,  1353,  15.  II.  =  5— 8;  Scratches  gJass.  G.=4'391. 
Oolor  brown.  Probably  a  Silicate  of  yttria.  B.B.  whiCens,  but  infbsible.  Not  soluble  in  aalt  of 
phoaphorua.    Sulphuric  add  heated  to  SOO'C.  decomposea  it,  learing  a  siliceous  residue, 

Prom  the  diamond  sands  of  Bahia,  BraziL 

TbsOritb  (Melaoonile,  llS,  p.  136).  The  tenorile,  or  oiyd  of  copper  (Ou  0)  in  small  delicato 
folia,  occurring  at  VesuTiua,  poaaeaaea,  aecording  to  Maakelyno  {Rep.  Brit  Aheoo.,  1865,  33), 
doulile  refhiction,  aad  moreover  is  opticaUy  biaslal.  This  anthor  alao  atatea  ihat  there  are  Iwo 
equal  deavages  indined  to  oue  another  72°.  As  the  names  tenorite  and  melaconitB  were  given 
tlie  aame  year,  and  tenorite  waa  made  non-iaometric  (hesagonal)  by  itfl  desoriber,  it  appeara  to  be 
right  that  tenorite  should  be  anatained  for  the  above  minera],  and  melaeonite  be  lefl  for  the  isome- 
tric  kind,  if  acy  suoh  proves  t«  be  a  native  species,  That  tbere  ia  an  isometric  form  of  this  Cu  O 
haa  been  announced  by  Becquerel,  as  stated  on  p.  137.  Tenorite  may  baTe  tlie  form  and  dimen- 
aions  found  by  JenzsiÄ  in  crystala  of  Cu  0  from  tiie  heai-th  of  a  fumaee  (L  o.),  or  thoae  approsi- 
malöly  of  btooWte;  and  this  -wonld  place  it  near  brooMe  in  the  System,  uoder  the  chemical  for- 
mvila  Cu  Ol  (analogous  to  that  of  brookite).  Haying  this  place  ia  the  arraageraeot  It  would  he 
numbered  198B. 

Mdaconih  crystals  &om  Cornwall,  colleoted  by  Mr.  Talling,  have  been  deacribed  by  Maske- 
lyne  (L  c.)  aa  moTtocUnii:,  with  the  planes  0,  i-i,  I,  1,  -1,  6-i,  6-6,  and  OAi-i=S0°  28'.  Ho 
meaaured  anglea  are  given,  but  only  the  deduced  dimenaiona.  They  have  basal  cleavi^e  easy, 
The  eryatala  are  oflen  twina,  and  the  composition-faca  in  eome  of  thenj  is  i-i.  H,  a  little  above 
4 ;  G.=5-82627.     Chnrch  haa  aaosrtained  that  the  crystals  are  esseutially  pure  Cn  0. 

It  would  appear,  aecording  to  these  observationa,  that  thia  oxyd  of  copper  is  trimorphoua ;  and 
there  exiata  a  doubt  whether  tenorite  may  not  have  thia  obhque  form. 


].  Montana  47-60        50-43         0-90         0-78  =  100'01. 

S.  Phcenis  raine  86-28         57-70  5-01    Fe  0-54         0-41  =99-04. 

No.  1  givea  the  ratio  of  Bi  and  To  2  :  3,  like  the  tetradymite  from  Fluvanna  Co.,  Va.,  and 
Field's  mine,  Ga.  No.  2  oontains  a  small  amount  of  pyrito,  Icaving  4'4Ü  p.  o.  sulphur  eombined 
..with  the  bismuth,  and  givmg  tlie  ratio  ofS,  Te,  35i=l  :  203  :  a=Br  S'+a  Bi'To'. 

i,,II.slv. 
32,1). 

2.  An  ai^entiferouB  variely  (freibei^ite)  from  the  Poidale  mine,  Isle  of  Man,  hy  D.  Porhea 
(Phil.  Mag.,  IV.  xxxiv.  350),  who  calls  it  polyklüe,  though  not  the  true  polytelite  of  Glocker  (p. 
104),  by  nliom  thia  name  waa  introdueed ;  G.  =4-97 .  Porbes  mentions  a  aimilar  variety  from  the 
Tyddynglwadla  mine  in  N.  Wales. 

S.  Preibergite  fVom  tlie  De  Soto  mine,  Star  City,  Nevada,  by  B.  S.  Barton  (Am.  J.  ScL,  H.  zlv 
320);  G.  =  5. 
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S  Sb      Ab      Cu       Fe      Zu       Ag       Pb 

1.  Ariaona  26-97    24'6'7    ir.    BSae    l'OS    6'23      3-21     — =100-29  Genth. 

lIsleofMaa       27-48     24-86     —     22-e2-    4-80     4-65     13-57      1'43,  quartz  0-34=99-74J'orl>ea 

8.  Nevada  24-36    27-^5    —    27-4U    4-^1     2-31     1459     ,  iasoL  O-36  =  100-B2  Burton. 

From  No.  1,  4-22  p.  e.  of  quartz  have  been  deducted. 

TlBHABHllH  (65,  p.  56).  Analysia  of  this  speciea  from  Charlotte  mine,  at  Clausthal  in  tlie 
Harz,  gave  T,  Petersen  (Jahresb.  1866,  919),  ailer  exeluding  osjd  of  iron  and  gaaRue,  So  24-88, 
S  0-20,  Hg  7516,  Pb  0-l-2=100-35.     G,=715. 

TiTANlTB  (329,  p.  383).  Hassenterg,  in  No.  8  of  bis  Min,  Not.  (1368),  deaeribes  aad  ügaies 
erystala  of  spliene  fcom  ZUlortlifll,  Greiseralp,  St.  Marcel  ^^reenovite),  Santorin. 

Xn  tho  letKriug  on  tiie  Sgures,  pp.  383,  384,  and  in  tlie  accompanying  teitj  the  miims  ajmbols 
sbould  properly  (accordiug  to  the  prinoiple  on  p,  xivü)  be  plus,  and  the  reverse. 

THicaiTB,  BBLÖ2J3IE.  The  »ame  T^ichite  (from  fl(»"i,  hair)  m  applied  by  Zirkel  (ZS,  G.,  xii.  744, 
1807)  to  mira-oacopic  capülary  larms,  oftsa  curved,bent,  oraigzag,  aometimes  Stella telj  aggregated, 
opaqne  and  blaefc  or  reddiah-browo,  of  undetermined  nature,  whioh  lie  detecled  in  aome  kinds  of 
gjassf  or  aemi.^lBB9y  Tolcanio  rocka;  and  Jaionj'to  (ib.,  738)tomior06(xipioac!i^arci7St3ls(n'heQCe 
the  mime,  from.  tfiXitcn,  a  /aeedle),  colorleaa  and  transparent.  The  trichita,  he  stSteB,  is  not  pj-rex- 
ene  or  Lornbleude ;  the  beloaite  may  be  a  feldapar. 

TEmTHiTB  Vom  Baäi,  Vorgetr.  Ch.  Gas.  Bonn,  March  7,  1886,  pub.  ia  1868  (eopy  rec'd  from  y. 
B.,  May  8,  1868).  {2iilA.)  Besldea  the  two  well-bnown  forma  of  aihcaj  quaria  and  opal,  and  the 
two  problematicfll  forma  deacribed  by  Jenzach  (pp.  aul,  and  helow),  another  is  acnount^d  by  v. 
Bath  under  the  above  name. 

Tridymite  oocurs  in  amall  hexagonal  tatoles,  colorlesa  and  tranaparent,  wMcb  are  usuaUj  Com- 
pound, andmoatly  of  three  individuals.  Ithas  G.=2'2— a-3,  or  the  low  speeifio  gravlty  of  opal, 
inatead  of  tliat  of  ordiuary  quartz.  Vom  ßath  aliudes  to  the  possihility  of  ita  being  a  pseudo- 
morph  of  some  unknovvu  oüner^,  hut  obaerrea  that  iE  has  the  donhle  reft-aotton  of  a  aubstauce 
opticälly  niiiasiaL  It  oeeurs  in  druses  in  a  rolcanic  porphyry,  from  Cerro  St.  Criatoval,  near 
Paehucha,  Meilco,  along  with  crjatala  of  hematite  and  needles  of  a  gold-luBtred  hornblende. 
Named  in  alluaion  to  its  conipoiind  forma  of  three  individuala,  or  trias,  from  Tflivfos. 

XIbahophahh  Wthsky,  ZS.  Q.,  v.  427,  1853,  si,  384  (376B?)  Otthorhombic,  lA  7=146°  from 
/A^i=lu7''j  a  maerodome  of  about  90°.  Crystals  mioroseopio  adeular  air-aided  priama  in 
druaea,  contamiog  also  Bometimes  erystala  of  torbemite  Color  of  iflolated  oi^stala  honey-yellow, 
oCmasaea  leek-green,  aometimes  blaokiah-green  Irom  miituie  with  uraninite.  Opücally  ortho- 
rbombio.  H.  below  3.  G.=2'6— 2'8 ;  2-78  ul  a  apeoituLn  not  wholly  pure.  Lustre  of  face  i-i 
pearlj,  elsewhere  vitreous. 

AnalySEB  by  Grundmann  (ZS.  G.,  xi.  390) 

äi      Äl        C      Mg     Ca      £      &        H      Bi       Sb      Te     Fe     Pb     Cu     Ag     S 

1.  16-81    6-e6   49-84    1-35   4  69    1-71    0-12    14-11    1-78    1-46   0-43  0-51    0-39   0-21  O'll   1-66= 

2.  11-19   2-80   B4-3S   1-19   S-58   0-80   0-05   12-19   1-77   1-86   0-22  0-89  0-38  5-24    ?      3-96= 

100-34. 
Separating  the  BUlphida  aa  Impnritiea  from  No.  1,  Webaky  de  l         tb    0      t     f     fi  B  ' 
3=1 :  6  :  4:  e,  making it  honce,  if  tho  water  be  taken  aa  access    y  b  doat      wb         ti 

formnla  (iß'+g^B)SL+33:.    The  Bpeciraen  for  the  second  analy  t.m  dm  t 

Pound  in  granite,  at  Kupferberg  in  Sileaia. 

TAiÄim  Y&lait  W.  Seknhocker,  Jahrb.  G.  Beicha,  iviL  210,  18  7  Oij  t  Ihzed  P  tly  in 
Email  hexagonal  tablea,  but  forms  not  distinct.  Also  massive.  H  bei  w  1  L  t  hmug 
Color  piteh-hlack.    Sti-eak  black.     Odor  aromatle  when  rubbed  b  tw        th    flnois        P      t 


Oecura  in  thin  crnatB  on  dolomite 
■waner  Coal  formation,  Moraria.  It 
mineral  oiL 
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Testah  Jsmsch,  Pogg,,  ct.  320,  1858.  Quarta  under  a  triclüiio  form,  aoeordiDg  to  JenESdi'a 
obaexvations.  Tlie  angles  aro  stBted  to  bo  only  approiiraaüvo.  Two  of  tlicm,  96i"  sud  133°,  ate 
very  near  R  A  R  and  Ji  /\-B  m  ordiaarj  quartz;  G.=2e5— 2-68,  ea  in  quartz.  Tho  otaerva- 
tioas  ueed  eonarmation.  Tbe  crystals  here  referred  occur  mosBy  in,  meiapbjre,  nnd  tiie  loealitiea 
mentioned  are  mainly  m  Saxouy  and  Uis  Thüringer  Wald. 

ToLöESiTE  (3311,  p.  188).  Tho  nama  Yolgmle  waa  givea  by  tho  author  (Min.,  U2,  1854)  to 
Volger'a  mineral,  for  whioh  Tolger  wFOta  the  formula  adopted  as  tliat  of  tbe  spedes  on  p,  188. 
The  Afrioan  raineral  analyzed  by  Curaenge,  whieh  is  referred  on  tbe  Same  page  to  Volgerite, 
although  of  Bomewhat  doubtful  composilioii,  ia  tlie  Cumengite  of  Kenngott  (Min.,  29,  1853). 

"Wisrra  J.  F,  Bahr,  Pogg.,  ciir,  512,  1883.  A  mineral  reaembliag  allanite,  of  a  browniBh-blaob 
color,  but  yellowisb-brown  in  thin  aplintera  and  powder,  with  traoea  of  deavage  in  one  direction. 
According  to  a  qualitative  esamination  by  Bahr,  it  eontaiua  sUioa,  alumina,  yttria,  aeaquioiyiä  of 
iron,  cerium,  didymium,  ealdum,  manganeae,  lime,  alkali,  a  trace  of  uraninm,  witboaE  gluclna, 
togetber  with  tbe  oxyd  of  a  new  metal  he  nanied  viosimit  {a&er  the  royal  family  of  Wasa,  Sweden). 
lu  a  later  paper  (Ann.  Oh.  Pharm.,  oisiii.  121),  Babr  makea  tbia  oxyd  äiorla,  Nickläa  had  aug- 
geated  previonaly  Üiat  it  might  be  impure  cexium. 

T^  .     T,,..  _,..,_.    -ji  jaiand  near  Stockholm.     The  relations  oCthe  mineral  remain  doubtful. 


Wernebitb  (2S9,  p.  320).  The  pint  seapolite  of  Bolton,  Masa.,  yielded  T.  Petersen  (Jahresb. 
1866,  928,  1868)  gi  48-3i,  Äl  29-09,  Ca  15'40,  Sa,  with  a  liUle  K  [6'56],  3  0-62  =  100.  G.= 
2-119.     Tho  analyaia  agroea  very  cloaely  with  that  by  Wolff  (p.  320). 


ZoiSiiE  (280,  p.  390).  Damour(0.B.,l3:iü.  1038)  foand  on  analyaia  of  an  anoient  stonoimplement 
ftom  JJeuohatel  a  compoailjon  correaponding  to  tbat  of  saasmrile,  Si  60-69,  äl  26'6B,  Pe  3-50,  liTg 
5-76,  Ca  10  61,  Sa  4-64,  ign.  0-30=100-ia.     G.  =  3-20-3-43. 

A  zoiaite  from  Piuzgau  haa  pait  of  the  alumina  teplaoed  by  oiyd  of  chrome,  accordmg  to  P. 
Sandbecger  (Jahrb.  Min.  1861,  834).  A  chrome  Boiaite  hM  also  been  mentioned  by  Breithaupt  aa 
occurring  in  Salzburg. 


«B,  Google 


GENERAL  INDEX. 


ibichite,  B70. 

Alesandrite,  1S6, 

Alrite,  Bll. 

Abrazite,  41B. 

Algerite,  323. 

Ama^am,  Natlve,  13. 

Acadialite,  434. 

A^odonite,  37. 

Gold,  14. 

Alipite,  404. 

Amaasite,  351. 

Acerdese,  111. 

Aiiaoaite,  84. 

Amazonstoue.  396. 

Achates,  194. 

Aliait«,  V.  Alipite,  404 

Amber,  740.  ' 

Aohirite,  401. 

Allagite,  227. 

Amblygonita,  545. 

Äohmatite,  231. 

Allauite,  265. 

Ambrite,  741, 

Achmit,  234. 

AUemonüte,  13. 

AmeUljBl,  193. 

Aoliroite,  365. 

AUochroite,  268. 

Oriental,  133. 

AcUar^te,  478. 

AUodasilB,  81. 

Amiaiit,  334,  465. 

Adoular  Bisrautli,  100. 

AUogonito,  546. 

Amiaathoide,  234. 

Acäcullte,  100. 

Aomite,  324. 

Amlantbua,  234,  46  5. 

ActiQCdite,  Acticole,  283. 

Allophflne,  41». 

Ämmiolite,  547. 

Adamantiiie  spar,  138. 

Allusudite,  543, 

Ammonalun,  651. 

Aiiamaa,  21,388. 

Alinandiu,  AliBandite,  267. 

Ammonia  alum,  G51. 

Adamine,  Adamite,  565. 

Alatonite,  698. 

Ammonia,  BicatboEate,  705. 

Adamsite,  309. 

Alti'te   14  -93 

Muriate,  114 

AI  m,»           6          2 

P}io3phats,  B51. 

Adinole,  349. 

Sülphaie,  635. 

Adalalia,  852. 

P     li 

Ammonia  and  Soda,  Phosphate 

.^aelforsito,  212,  400. 

551. 

-Edelito,  410. 

1                 M                  So- 

Amoibite,  72. 

^girine,  ^gjrite,  223. 

AmpMbole,  333,  193. 

^nigmatite,  385. 

AI  m 

Amphibolite,  235,  343. 

.^Iroaite,  94 

Aimima, 

Amphig^ue,  334. 

Aes  eyprium,  14. 

P 

-Esehjnila,  522,  793. 

F 

Ampbilogite,  311. 

Aftonite,  lOi 

H  rtr 

Agalinatolite,480;  452, 454,483. 

M 

AmphodeUte,  337. 

Agaphite,  580. 

1 

Än^nite,  v.  Cbrome  ochre. 

Agaric  minecal,  680. 

h                    5  5 

Analoite,  Analoime,  432. 

Agate,  194. 

S    pha                  6         658, 

Analdrae  eawea,  317. 

Agaesite,  793. 

Aaalzim,  483. 

AgQstito,  530. 

AI  m           d  Lim    P      p  ate, 

Anataae,  161. 

Aigue-marine,  245. 

5 

Anauxile,  458. 

Aikinite,  100. 

0   bonate    09 

Andaliisite,  371,  794. 

Ainalite,  169. 

AI  mm   fl          E.    li         26. 

Andeaine,  Andeaite,  344. 

AtaiitMt,  51. 

p      ph         S         8 

AndesytB,  345. 

Ataatioone,  231. 

3           9     653, 

Aüdradite,  268. 

Akmil,  234. 

6 

Andreasbei^olite,  439. 

Akontit^  IS. 

Al-amn    le 

Alabandia,  Alabaudite,  46. 

Am              8 

Alabaster,  637. 

A   m     m  !■                6 

Anglesite,  622. 

Alaüte,  214. 

A    m  ca    te       9 

Angleslte,  Cupreotia,  663. 

A   m            658 

Anbydrito,  021. 

Alaunstein,  658,  659. 

AI 

Anksrite,  685. 

Albertite,  763. 

A      te  6  3 

Annaboi^ite,  560. 

Albin.  415. 

A                  6 

Aiinite,  308. 

Albite,  348;  324. 

AI              6 

Anuivite,  103. 
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^inortliite,  337,  194, 
Antholite,  284;  230,  331. 
AnthophyllitB,  231 ;  208. 

Hydroug,  243. 
Antjiosidarite,  40  T. 
Anthracite,  184. 
Anthrseonite,  977. 
Anlliracoxen,  745,  746. 
AiittracosenitB,  146. 

Aiitiedrite,  417. 
Aatigorita,  4S3. 
Antlmoir.e  nati^  18. 

Oiide,  184. 

osidä  Eulfurä,  186. 

sulfUr^  29. 

sulfure  aiekeliföre,  73. 

sulfurä    plombcM>upriftoe, 
9(i. 
Antimon,  Gediegen,  18. 
Antimoa-araen,  18, 
Autimouate  ofLead,  B91. 
AntimonblaiBpoth,  591. 
Antimoubleade,  188. 
AnümonlDliitlie,  1S4. 
Anämonfahlerz,  100. 
Antiraongianz,  90. 
Aiitimomte  of  quickalTer,  547. 
AutimonlBl  arsenio,  18. 

copper,  85. 

eopper  glauce,  98. 

nickel,  61. 

ocliie,  187,  188. 

ailver,  35. 
Antiroonite,  29. 
Aiitimouknpferglanz,  96. 
Antivaonmiiel,  61.    , 
AntimonnickelglBna,  7S. 
Antimococher,  187. 
Antimonopliyllite,  185. 
Antimonosyd,  184. 
Antimoiisaures  Heiosyd,  B91. 


Gray,  29 ;  90. 
'      Oxyd,  184. 

Fluiuoae  ore  ot;  91. 

Hed,  ISO. 

Sulphid,  Snlphüret,  29. 

White,  184. 
Ajititnoay  blende,  184. 

bloom,  184. 

oidira,  187,  188. 
AntoKOnii^e,  124. 
Antrimolite,  430. 
Apatolito,  65J. 
Apatite,  5.^0, 

Aphanäae,  Aphanoäte,  6tO. 
Aphanyte,  240. 
Aphi^r^BS,  568. 
Aphrite,  AphrizitB,  365,  673. 
Aphrodite,  457. 
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Aphroaelenon,  640. 
AphroBidetite,  503. 
ÄphthalosB,  Aphthitalite,  61 
Aphthonit»,  104. 
Apjohnite,  G58. 

ApophyUite,  41B. 
Apyrite,  365. 
Aquamarine,  245 :  530. 
Arieoxene,  600. 
Aragonite,  694, 
AragoQspatli,  694. 
Arcanite,  615. 
Aictieite,  319. 
Arendalite,  281. 
ArEVeisonte  243. 
Argent  ■nitimonial,  35. 

act  mon  4  suliiire,  94 ; 

Iromur^  115. 

cornfi   115. 

fragile   106. 


aulfure  88. 

sulfur4  fleiible,  55. 

Boll  re  fragile,  lOG. 

sulfttfß  anömonifere  el 
i  r  färe,  93. 
Argent  ue,  678. 
Ai^eutita  38 
Arne  toiyj  te,  39. 
Araillyte  rfö9. 
Argyrit,  38. 
ATgjroceraHte,  115. 
Argyrose,  38. 
Argjrythrose,  94. 
AriCHte,  418. 
Arkanaite,  164. 
ArkButite,  128. 
Anneniau  whetal 
Ärquerite,  14. 
Arcagonite  6'>4 
Arsenate  oriime  B64 
Araeue  sen,  76  77 
Areene  aenBinter  589 
Arsentlaoz  18 
ArsBQ  c  Antimomal  18. 

Batiye  17 


sikeiaen,  76. 
AraonilcaTMiIerz,  104. 
AraenikglanK,  18. 
Arseaiiikalk,  183. 
Arson'kL'e    16  78 
Äis  nil.ko  a  tlnes  71 

sen  Icma  ^  ri,    t 
•j  □  l>n  ck      bO  70 
Ars  niiickelfr  duz,  7" 
Arasmikaau  es  5b4- 
Arsenik  e  ber  35 
Arseniks  llje  blende  96, 
Arsen  k  a  nter  B74. 
Araenks)  ebsel^ne  18. 
,    Arsen  kwismut  1,  18  39 
Ar^euios  le  1».   B'4 
Araen  te    8 

n    ro   te  5'i4 
noin      n   87 


Aa  efe    te      4 
.fi,iestns    34  21 

Blue,  243. 
Astolam,  Aabolite,  181. 
Aaparagus-stODe,  530. 
.   Aapaaiolite,  48B ;  301. 
Aspe  rollte,  402. 
Asplialt^ne,  729,  751. 
AapMltum,  751. 
Aapidelite,  383. 
Asteria,  138. 
Aaliakmite,  643, 
ÄEtrophyllitc,  808. 
Atacamitc,  121,  794 
Aloleaite,  392. 
Atlasetz,  713. 
Atlasite,  716. 
Atheriastite,  323. 

menstein,  645. 
Atramentum,  S4B. 
Attacolite,  B80, 
Auerbaehite,  ?76. 
Augerlite,  580. 
Augite,  216. 
Auina,  333. 
Aurnlit,  485. 
Aurioliali^te,  712. 
Auriferoua  pyritea,  6. 
Auripigmentum,  27. 
AuTOl«llurIle,  81. 
Aurum  graphicam,  81. 

paradoxum,  19. 
itomolite,  149. 
Autunite,  686. 
.iveaturine,  quartu,  193. 

feldspar,  335,  346,  355. 
Asinite,  297. 

■ite,  761. 
Azure  flpar,  or  atone,  572. 
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Azimte,  715;  513. 

Bergpeoh  741  751. 

Black  Jack,  43. 

Berggrun  711 

Blakeite,  652, 

Babingtooite,  21%  134. 

Bergsala   113 

Biättererz,  82. 

Bagraücnite,  286. 

Lci^se  ie  i  b 

ßlätterkieB,  u.  Marcasite. 

Büierine,  515. 

BerjithDer  751 

Blattertellur,  B3, 

Baifcaüte,  215. 

Berli  ite  571 

BläUerzeolith,  444. 

Baikerinite,  147. 

Bernsten   74(   741. 

Blaublsierz,  40. 

Bdlterite,  733. 

ieryl   24o   794. 

Blaueieanerz,  666, 

BslKScuby,  145. 

Bcrtliierae  Ell. 

Bertticnte  8S 

Baltimorite,  503 ;  465. 

BecBeMüte  46,  795. 

Baralite,  378. 

BeizeJita  1144 

Blei,  Gediegen,  17. 

Bardiglioae,  621, 

Berzelma  46    362. 

Bleiohromat,  629. 

Barilla  de  cobre,  IB. 

Berztlts   1  0 

Bleifahlera,  «.  Bounioaite. 

Barohardtite,  67,  194. 

Bleigelb,  *.  Wulfeaile. 

Baxallte,  v.  Bavalite. 

Beurre  de  Mo  itagne,  655. 

Bleiglanz,  40. 

Barite,  618. 

BtusCit      81 

Ble^laiS,  623. 

Barolite,  69l. 

Bieberita   647 

Bleiglatte,  136. 

Batosdenite,  616. 

Bü'iTte  48 

Barcauaite,  674 :  584. 

Bddate  n,  d'iO 

Bleilasur,  663. 

BarBowite;340.' 

Barytocölea(iii,6ie. 

B    dheimte  6il, 

BlelmoljbdBt,  607. 

Bnmte  90     87. 

BleiniSre,  591, 

Baryta,  Carbonate,  697. 

Botme  337 

Bleinierite.  591. 

Oarb.  of  lime  and,  698. 

ßiotite  304 

Bleioxyd,  186. 

Sulphafe,  616. 

Bsmite   18B 

BlGieolieelat,  606. 

aulphato-carb,,  698. 
Barjrt,  Barytes,  616. 

B  smuth,  19 

Amoular  100, 

Bleiaulphotricavbonat.  624 

BaJTtite,  Barytine,  616, 

Carbocatt  716. 

Bleiacbweif,  40. 

Cupreous   36,  98, 100. 

Bleivittiol,  622. 

Nitoy.   1^ 

Blende,  48. 

Osyd,  186 

Blödife,  643. 

Barytoph^t  504. 

S      at     3dl. 

Bloodstone,  I9i 

Basalt,  343. 

Buli  ra  rlombo-argenlifJre, 

BIuB  aabeatus,  243. 

Basaltine,  316. 

feldapar,  572. 

Basaulte,  195. 

iron  eartb,  B66. 

1  0 

john,  133. 

BaBicerine,  126. 

Sulphuret  30. 

malaohite,  715. 

Ba3ti;&4e9;  209. 

T  llur     an,  31, 

spar,  572. 

B  am        fclan  e,  80. 

Vitriol,  e4a 

Bathrillite,  742. 

1      DdB    391. 

Blumenbaobite,  46. 

BatraoMtB,  255, 

noke    47 

Bluraite,  804, 

Baudissarite,  686. 

0      e   185 

Blutateia,  140. 

Baulite,  859. 

Bobiemte,  795. 

Bauxits,  174. 

B  "üi  thi  r  te  796. 

ßodsnite,  289. 

Bavalite,  796. 

Bian    tl           1 

Bobnerz,  172. 

BayldoDite,  565, 

Bismutb  u       30. 

Bog-butter,  747. 

BaaumoQtite,  444. 

Bam  t       mprta.  30. 

Bog-ifon  ore,  172,  178. 

Beauiite,  174, 

B  amut  t        16 

manganese,  181. 

BeoMUte,  597. 

B  tterka  k    683 

Bola,  Bolus,  476. 

Bockite,  196. 

L  tteraalz  644. 

Bolivianlta,  109. 

Beilatein,  233. 

B  terspar  682. 

Bologniaa  spar,  616. 

Beinbreeb,  v.  Tufe. 

B  tterspatl    r82. 

Bolopherit,  215. 

Bell-metal  ore,  63. 

B  Herzte  D  2^0. 

Boltoüite,  2B5. 

Belonit,  100,  805. 

B  tarne  1  i   de  723. 

Booadorffite,  48B ;  301. 

Bearole,  737. 

glutuaus  728. 

Boraoio  acld,  594. 

^ecauuite,  663, 

Bt   neu     öl 

BoraoitB,  B9ö. 

Bereogelite,  753. 

E  ast  c  7=4. 

Borax,  597, 

Berg-butter,  655. 

BtunnoBsboz,  755. 

Borazit^  685. 

Eerg-orystal,  v.  Quartz. 

B  tum  nou«  c      ,  754. 

Bordile,  398. 

Becgholz,  406. 

B   cl-e  p;e     13li;  181. 

Borickite,  588. 

Bergmaonite,  426. 

L  mit  te  180. 

Borie  acid,  594. 

Bergmshl,  eSO. 

ü  aufeHQcse,  162. 

Bomina,  30, 

Bergmileh,  680. 

=d  er  lüS 

Bomite,  44. 

Bergöl,  738. 

lead     4 

Bömstein,  v.  Bernateic. 
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F                    9 

Bucsenite,  1S4, 

Carminspatb.  545. 

B                --m. 

Buntbleievz,  535. 

CarBallite,  118. 

B                        me,  8S0. 

Buntkupfererz,  44. 

Carnat,  474. 

E 

BuraWte,  112. 

CaraatiW,  344. 

P 

Caraelian,  19*. 

B          K         5 

Oarolathine,  420. 

I)                  3 

Butyrellite,  741, 

Carpholite,  419. 

B        1,66 

Butfrite,  147, 

Carphosiderife,  661. 

B      ng  nte    9  795. 

Bjssolita,  234, 

Carphoatilbite,  424. 

B      xiu       800 

Bjtownile,  340, 

Cairnra  Marble,  680. 

B      n  nite  96    313. 

CarroUite,  69, 

B      n  n    n   ((   glauB,  1i. 

Oaboole,  aee  Hydi.  Phosphate 

Cflaainita  356. 

h            B               e35. 

of  Alumina  and  lime,  581, 

Caaalterile,  151,196. 

B                 4fi 

Cabreiite,  561, 

B    K        S  5         G. 

OaeholOQg,  199, 

Castelnaudite,  538. 

B        hte  7  6 

Cacosenite,  Ocoxene,  684. 

Oastellite,  386. 

B           z        d  allte. 

Cadmia.  407. 

CastiUite,  46. 

B         ai      51) 

Cfldmimu,  Hulphuret  o^  59. 

Castor,  329. 

B               rz  5  5;  610. 

E               X  d     6t. 

Caimgoriii  stone,  193. 

E           se        n   112, 

Calaile.  580. 

CatffiQitei,  136. 

E 

Oalamine,  401 ;  693,  111. 

Oat'a-eye,  193 ;  640. 

B            Ii        55 

Electric,  401. 

Oavolinite,  321. 

E 

Green,  712. 

Cawfc,  616. 

E                   b 

Calaniile,  233. 

Cekdonite,  463. 

E          tischei',  2b5. 

Caluverite,  195, 

Oelestite,  Oelestinc,  619 ;  Cll 

b    u        65 

Calcareobarite,  617. 

Oelestobarite,  617. 

'^  liwarze    163. 

OalcareouB  Epar,  610. 

CeatrallaBSife,  196. 

E    im,      k   8,46. 

tute,  680. 

Oerargyrite,  114. 

L             a  ci         268. 

Caloedoine,  194. 

Oeraaine,  Cerasite,  120,  703. 

B                       0 

Calcimangite,  618. 

Cerina  28Ö. 

Calcinitre,  693. 

Corinite,  446,  796. 

h                             ;   83. 

Calcioeeleatite,  620. 

Cermatein,  413. 

L 

Oalcioferrite,  578. 

Cerite,  413. 

E 

Caleite,  610,  195. 

Cerium,  Carbonate,  709. 

E                     445 

Calo-^nwr,  680. 

Muorid,  126. 

Calcouranile,  ES6. 

Süiaate,  413. 

Sl. 

Calderite,  269. 

Cetolite,  410. 

1)                              106- 

Oaledonite,  625. 

B                       8 

Calk,  616. 

Cerusaito,  OeniBe,  100. 

E                      6  4   196. 

CaUainlte,  573. 

Cervaatite,  181. 

E       fcy         a. 

OaUais,  580.- 

Ceylaaite,  Ceylonite,  141. 

E                             6. 

Calomel,  Ul: 

CliabaBite,  ChabaBie,  484. 

Calstroubarite,  616. 

L                    S 

Calyptolile,  273. 

Chaleauthum,  645. 

E     m 

Campj-iite,  631. 

Chaloedonr,  194. 

L 

OanflBnitB,  220.  333,  808. 

OhalchihuiÜ,  393. 

E                         0 

Cancriuite,  339. 

Chaldtos,  645. 

P                     62 

Candite,  143. 

Chalccwiite,  53. 

B       gn    tJ       604. 

Canehlstein,  266. 

Chalcoclite,  460. 

r                  08     215,  508, 

Cannel  Coal,  766. 

Chaleolite,  585;  586. 

B      kte     G4 

Oantonite.  83,  84. 

Biosite,  BrosBite,  682. 

Caoutehouc,  Mineral,  34. 

CMcophyllite,  511. 

Erowa  coal,  155. 

Oapillary  pjritBB,  56. 

Chalcopjrito,  65. 

irOQ  ore,  169. 

Capilloae,  66. 

Chaloosine,  £3. 

lieniatite,169. 

Capnite,  692. 

Chalcostibito,  85. 

o«hre,  169. 

Oapordanite,  399. 

Clialeotrichite,  133. 

spar,  683 ;  685,  686. 

Corijocärine,  f  09- 

ChalUite,  434. 
Chalfc,  679. 

ErüBlsneranite,  148. 

Oarbooado,  32. 

Biueite,  115;  363, 

Ohalfcosidarit,  533. 

Brushite,  552. 

Carbuaeulua,  138,  147,  265. 

Ohalkoain,  52. 

Carolladomua,  365. 

Obalybite,  688. 

EnoholÄito,  313. 

Carinthina,  236. 

Chamasite,  16. 

Eucklaudito,  285. 

Carmenite,  53. 

Bulirslone,  196. 

Carmmite,  645. 

Ohanaroilüte,  36. 

«B,  Google 


GENEKÄL   IKDES. 


OhathamitB,  70. 

Chrjsolite,  Titaniferous,  25S. 

Ctonidhalcite,  B65. 

Cbaux  arseoiatee,  544. 

White,  255. 

Conite,  682. 

boraC^  siliceuse,  SSO. 

Iroü,  258. 

Coucellite,  627. 

carboaatöe,  610,  683. 

Cookeite,  489. 

fluaWe,  123. 

Chrysopliaiie,  508. 

Copal,  Posail,  739. 

Chryaoprasa,  194,  246. 

Copaliüe,  Copalite,  739. 

Bi]likt^  621 :  637. 

Chrysoprase  earth,  510. 

Copiapite,  655;  656. 

Chryaotile,  465, 

Copper,  14. 

CheoeTisite,  583. 

ChuroLite,  565. 

Cüenocopcolite,  798. 

Ciiusite,  258. 

Arsonate,  563,  564,  667 

Oherokine,  ö3&. 

CimoUte,  457. 

\  S"nc  1    36,37. 

Chert,  195. 

Cmoabar,  53. 

B!  pk  136. 

Ohesterlite,  S52. 

Cimmmon-stone,  266. 

Bi  e  60  115. 

Chesay  coppar,  715. 

Gipoliuo,  678. 

t     iuuae   713,115. 

Cieaaylite,  716. 

Cirrolitc,  519. 

Chlond    lil,  123. 

OMaatolite,  Btl. 

Olaudeöte,  796. 

l,h  omate   630. 

ObildrenitB,  579. 

ClansÜiaüte,  42,  796. 

Emer  11  401. 

Ohileite,  612;  169. 

Clay,  473,  eLc. 

bray   101 

Chilemte,  36. 

Clfljite,  108. 

Indgo   83. 

Chiltonite,  v.  Prebnlte. 

Murale  121. 

Chimborazite,  Q94. 

Oxychlord,  121,  133. 

CaiioJite,  12S. 

ClingoiHQite,  606. 

Oxvd   13  ,  136. 

Chiviatite,  80. 

ClinkBtOne,  369. 

Phosphat/,  563,  563. 

CWadoite,  308. 

CliQoclaae,  Cliaoolaaite,  570. 

Pur^lo  44. 

Cliuochlore,  491;  504. 

I^     ow  G5. 

Ohlor-apatite,  B31. 

Clinoedrit  101. 

Bei   13 

CMoraslioliie,  412. 

Glintonite,  608. 

'Seiend  46. 

Oiüorite,  497. 

CluthaJite,  483. 

Siate  401,402. 

ferrngSneusB,  497. 

Coal,  Mineral,  153. 

Suli  hat     648. 

CMoritoId,  504. 

Boghead,  742,  755. 

Ohloritspath,  504. 

ISrown,  755. 

9ulpl     el,52i  44,66, 

ChlorkaJium,  111. 

Cacnel,  155. 

Vinadate,  611. 

Chlormerkur,  lil. 

Cobalt,  ÄrscEBte  of,  558. 

Variegated,  44. 

CMoromelan,  603. 

Arseaical,  68,  70. 

Vitreoua,  52. 

Obloropal,  461. 

Black,  181. 

Copper  and  lead,  Soleuid  oi; 

ChlorophfBite,  510. 

Carbonate,  711. 

Copper  ftoth,  v.  Tyrolite. 

■  Eartby,  181. 

Copper  glasce,  52. 

Ohloropbanerit,  4B2. 

Glanoe,  71, 

Copper  green,  402, 

Gray,  70. 

Copper  mioa,  671.  , 

Chloroapinel,  147. 

gris,  70. 

Copper  oiokel,  60. 

CmotqnaoksUber,  111. 

ochre,  558. 

Copper  ore,  136. 

osiidä  noir,  181. 

Biae,  115, 

Chlorspath,  120. 

Eed,  558. 

Emerald,  401. 

Chodoeffite,  128. 

Sulphate,  647. 

Green,  713. 

Choodrarseuite,  5  63. 

Sulphuret,  47   63. 

ChondroditB.  863. 

White,  70,  7l. 

Telvet,  666. 

OhoDicril«,  494. 

Cobalt  bloom,  658. 

Yellow,  65. 

Chriiraattne,  Cairismatlte,  72B. 

Cobalt  glanoe,  71. 

Copper  pyriKM,  65. 

ChriatUuite,  337,  438. 

Cobaltiae,  CobalÜte,  71. 

Copper-uranite,  685. 

Cobalt-mica,  568. 

Copper-vitriol,  648. 

Chrombleispatb,  629. 

Cobalt  pyritea,  63. 

Copperas,  646, 

Chromclilorit,  495. 

Cobalt  Vitriol,  647. 

Soda,  V.  Jarosite. 

Oliromeiaen  stein,  153, 

Coccinite,  117. 

Potash,  V.  Jarosite. 

Chrosne  oebre,  510. 

Coooolite,  21i 

White,  660. 

Coke,  164. 

Tellow,  656. 

Ohromiciron,  163. 

Cöleatin,  619. 

Oopperasine,  680. 

Chromite,  163. 

Colljt[te,420i  476. 

Coprditea,  634. 

Chromoferrite,  153. 

CoUyrium,  473. 

Chromphoäphorkupferbleispatli 

Colophonite,  368. 

Coracite,  154. 

631. 

Columbite,  515. 

CoralliQerz,  65. 

Chryolia,  136. 

Comptonite,  424. 

CordieritB,  299. 

Clirjsoberyl,  155, 196. 

Conarite,  405. 

Corindon,  131. 

Cbrysocolla,402;  691,  713. 

Comaline,  134. 

OhrysoKtB,  266;  272,  367,  370, 

Condurrite,  86,  197. 

Comeine,  240. 

530,  796. 

Confolecsite,  459. 

Comeoua  lead,  70ri. 
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Cürnubiaaite,  v.  PelEite. 

Cyauocbroite,  649. 

Dihydrite,  668. 

Cornwallite,  669. 

CyanulitH,  797. 

Dilieaburgite,  402. 

Corsiljte,  3ä5. 

CyaiiüBile,  Cyaüose,  648.-- 

DiUüite,  421. 

Cyanotrichiie,  665. 

Dimaguetite,  151. 

CoruiidopbilUe,  504, 

Cj'dopeite,  21G. 

Dimorpbite,  Dimorphiue, 

Coruüduin,  131. 

Cyclüpite,  S40. 

Dinite,  736. 

Cürjnile,  74. 

Cjmatolite,  465. 

Diopside,  214, 

Cosalite,  791. 

t^mophaae,  155.   ■ 

Dioptaae,  248,  401. 

CoUaite,  353. 

C^prine,  276. 

Dioryte,210;  351. 

Gotimnite,  117. 

Cyprite,  B2. 

Diolylite,  62$. 

Couzeranile,  326. 

Cyrtolite,  276. 

Diphanite,  607. 

CoveUina  CovelUto,  83. 
Craie  de  Biangon,  45. 

Calarnite,  78. 

Diploite,  337. 
Dipyre,  326. 

Crednerite,  166. 

DisorasitB,  85. 

Criohtonite,  143. 

Damourite,  487. 

Dieomose,  72, 

CripK)[corphlle,  B99. 

Danaite,  78. 

Diatcrrite,  508. 

CriepitB,  159. 

Danalite,  265. 

Diethene,  375. 

CVistiflnite,  331. 

Daaburite,  299. 

Dltröyte,  328. 

CraoaliW,  426. 

Dog-Tooüi  Öpar,  672. 

Crooidalite,  243. 

Daourite,  366. 

Dolerjte,  343. 

Croooite,  Crocoisite,  628. 

DarwlQiCe,  37. 

üolomite,  CHI;   685. 

CiQiisledtile,  603. 

Datholite,  Datoiite,  380. 

Dolomite  Sinter,  708. 

Cross-Stone,  371, 

Datolitb,  330. 

Doraejiiite,  86,  797. 

Craojte,  371. 

DaTidaonite,  246. 

Doaaoargyjite,  93, 

Crjolite,  120,  191. 

Davite,  649. 

Crjophyllite,  316. 

Davyue,  Davina,  827. 

Dopplerite,  749 ;  747. 

(Jryptolilie,  528. 

Doranite,  436. 

Crjpioiine,  Crjptoimite,  762, 

Dreeite,  626. 

Orj-staUus,  189. 

Delaaovite,  459. 

Dreebte,  626. 

Cuban,  Cubaoite,  6B. 

Delawariie,  356. 

Dry-bone,  692. 

CHbe  ore,  578. 

Deleesite,  497. 

Dacktownite,  68. 

Culjespar,  G21. 

Delphinilo,  181. 

Dofrenite,  583. 

Cubiait,  433. 

Delvauxite,   Delvauxene,   B83; 

Dufrenoysite,  92;  87,  90. 

Cuboite,  432. 

5S8. 

Dumaäte,  603. 

Cuivre  araeaiate,  564,  571. 

Dcmidoffite,  402. 

Dunyte,  258. 

sraenical,  36. 

Demaul,  21. 

Dyoxjlite,  628. 

ce           e,  713,  715. 

DemapWpath,  138. 

Dysclaaite,  398. 

gr.      0^ 

Dendracbatea,  195. 

DyEcrasite,  35. 

hyä     ü  oeux,  402. 

Derbyahira  spar,  123. 

Dyskolite,  v.  Sauasurite. 

Dermatin,  471. 

Bysluite,  149. 

jn                21. 

Deaoloizite,  609, 

DyBodilo,  746. 

n    if    t 

Desmin,  441,  442. 

DyssaiW,  227. 

s  d         ga,  133. 

Devilline,  665. 

Dyssyntribite,  47  B. 

ph  sp       ,  663,  668. 

Devoüite,  575. 

p     W  X  65. 

Dewejlite,  469. 

Earthy  oalamitie,  711. 

Diabase,  240;  848. 

cobBlt,  181. 

se      e,    9,46. 

Diabase  Porpbjiy,  843. 

maüganese,  181. 

lbm,6l 

Melforsite,  212. 

S       t^  648. 

JWeUth,  410. 

Diagoiiite,  446. 

Edenite,  23B. 

ul             gentißre,  64. 

Diallega,  Green,  21S,  286. 

Edii^ni[e,417. 

d         611. 

Hjdroos,  221. 

Edwardaite,  639. 

t&   666. 

BgeraD,  276. 

52. 

Talkartiger,  210. 

BliEte,  568. 

Cum    gle 

DUUogite,  691. 

Ehrenber^te,  4B8. 

C  miDuig         e,  234;   225. 

Diamanl,  21. 

Eisen,  Gediegen,  15, 

P             G 

Diamon4  21. 

Sisenapatit,  543. 

p      ua      R  esite,  663. 

Dianite.  516. 

EiseDalamt,  654. 

m          BBe,  181, 

Diaphorite,  «,  Ällagite. 

Eisenblau,  556,  672. 

C       te 

Diaapore,  168. 

Elsenbiiithe,  694. 

m    te,42. 

Diastatite,  235. 

Eiaencblorid,  118. 

C                  ütfv  606. 

Diohroite,  299. 

Eiseuelüorit,  497. 

685. 

DLdrlmite,  311. 

Eisoneliroin,  153. 

3 

Didjmite,  311. 

Eisenerde,  Blaue,  672. 

Digenite,  52. 

Giüae,  392. 

«B,  Google 


Eigenera,  Trappiaehes,  143. 
Eisenerz,  HjstatiaeheB,  143. 
Eisenglanz,  140. 
Bisenglimmer,  140,  556. 
Bisengymnite,  410. 
Eisenkies,  C2. 

EliomMäolier,  '15. 
Eiseoldesel,      o.     Perruginoua 

Qnartz,  198. 
Eiseukobalterz,  70. 

Eisennatrolitü,  426. 
Eisenniaäellciee,  47. 
EisenoiKil,  v.  Semiopal 
EiBeuosyd,  HO. 
Bisen  oiydiTdrati  167,  169, 112, 
Bi3enosyd,adiwefel9ai)r8B,  055, 

667,  6G0, 
BisenpecheTa,  54,  54ä. 
Bisenperidot,  258. 
EiBsnpletiii,  11. 
Eiaenplij-llit,  65a  ' 
BisenTahm,  17S. 
Bisenjesia,  718. 
Elsenrose,  143. 


Biaensteinioark,  474. 
Bisenlitan,  143. 
Eisenvitriol,  651. 
Biaspatb,  358. 
Bisstein,  126. 
Blteliei^tB,  824 


Eliaaite,  115. 
EUagite,  430. 
Emljolite,  IIB. 
Bmbritlnte,  S9. 
Emerald,  245. 
Emerald  nieltel,  710. 
Emerande,  2i5. 
Bmaril,  139. 
Bihery,  138. 
Bmerylite,  006. 
Emmonite,  699. 
Erapledjte,  se, 
Bnarg^ta,  107,  797. 


Epiesite,  507. 
%iohlor!to,  493. 
EpidoSTte,  284. 
Epidote  Group,  281;  i 
Ep^laubite,  554. 
BpipllDSphorite,  535. 
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EpiffMlbite,  44S. 
Epaom  Salt,  Bpsomite,  643. 
Brljsenstein,  679. 
Ercinite,  439. 
Brdkobalt,  181. 
Erdimrz,  734. 
Brdmamiite,  285,  414. 
"Erdöl,  723. 
Erdpech,  751. 
Brdwaelis,  132. 
Eremite,  589. 

Brinite,  589;  459. 
Brian,  Erlanite,  797. 
Brabjit^  361. 
Erubespite,  44. 
Eruaibite,  660. 
Bjjthrine,  558. 
Erjthrite,  558;  852. 
Bsciierite,  281. 
Kamarkito,  301,  380,  485. 
EsBonite,  266. 
Btain,  naüf,  17. 

oi7d6,  167. 

snlfura,  68. 
Bucairite,  39,  187. 


Euoliyaiderite,  «.  Pyrosene. 
Buclaae,  879. 
Buooüte,  243. 
Budialjte,  Eadyalite,  248. 
EuilnophitB,  433. 


Eugenglanz,  107. 
Enksinte,  39. 
Bufeamptite,  301,  487. 
Buklaa,  379. 
Bukolite,  249. 
Bulysyte,  269. 
Euljtine,  EuljSte,  391. 
Emnanile,  165. 
Euoamite,  743. 
Bupliyffite,  488. 
Bupyrchroite,  680. 
Biiajncliit,  609. 
Buxenite,  621. 
Enzeolitli,  443,  444. 


,6S7. 
Eiit^ie,  BxltelitB,  184. 

Fädererz,  91. 
Fahlerz,  Fahlite,  100. 
FaMimite,  484;  301. 

Hard,  9Ö9. 
Fai^te,  426. 
Paröelite,  424. 
Baacicnlite,  340. 
Faserkieael,  373. 
Bäserzeolith,  426. 
Faaaaite,  21  a. 
Faujasite,  483. 
Fauserlte,  645. 


Feitsui,  293. 
Peldspar  Group,  335. 
Feldspar,  Elue,  572, 


Felaite,  349,  352. 
Felsoljanyitß,  662. 
Feldspath,  852. 
apyre,  371. 


araonica!,'  76,  77,  13. 
oarboiiate,  688. 
Chromats,  153. 
hydro-oside,  169. 
natif,  15, 
ollste,  140. 
oside,  140. 
oxidiiie,  149. 
magBPtique,  149. 

phosphatfi,  656. 

epeculoire,  140. 

Eul^tä,  es7 ;  646. 

Bulfur4  ö7,  63. 

Bulfurö  magnetique,  5 
Ferberite,  604. 
Fei^aonite,  524. 
Ferrocaleite,  678. 
Ferrooobaltita,  72; 
Ferrotantalile,  614. 
Ferrotitanite,  390. 
Fettbol,4Sl. 
Fettstetn,  827. 
Feuerblende,  93. 
Feaarateio,  196. 
Kbroferrile,  656. 
ilbrolite,  318. 
Fiolitelite,  735. 
Ficinite,  590. 
Fieldite,  104. 

Figure-stone,  480 ;  483,  41 
Fiorita,  199. 
Pireblende,  93. 
Uschaugenstein,  415. 
Fisoherite,  682. 
Flesible  silver  ore,  56. 
Fliegenstein,  v.  Araenio. 
Flint,  195. 
Flintkalk,  682. 
Float-stoce,  199. 
Flockenerz,  v.  Miraetite. 
la  ferri,  694. 
la  suceini,  748. 
Flucerine,  126. 
muellite,  126. 
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Fluccerine,  126. 
Fluooerite,  136. 
Fluochlore,  512. 
Fluor-apatite,  531. 
Plnor,  nuorite,  ISB. 
MuotSpar,  123. 
Musaspath,  128. 
Joliated  tellurium,  83. 
FontMoeblean  limaskice,  678. 


Poumetite,  42. 
iPowlerite,  225. 
FranooUfe,  630. 
Pranilinite,  152. 
Pranenglas,  v.  Miea. 
lYeibei^ite,  101. 
Freieslebenite,  93. 
PritzBcheite,  687. 
EmgardiCa,  276. 
FaiiBitB,  309. 
Puller'B  Barth,  458,  473. 
Pulionite,  v.  Onegite. 
I^nklte,  216. 
Fnsoite,  31D, 

Gabtordte,  S24. 
Gadolin,  Gadoliaite,  293; 
Gagatea,  160. 
Galmite,  149 ;  147,  2J6. 
Gftlactite,  426. 
Galapektit,  473,  475. 
Galeca,  Galeoite,  40. 
Galenoceratite,  703. 
Gallidnite,  647. 
Galiitaenstein,  647. 
CSalmey,  407. 
Gamägradit^  236. 
.   Ganomatite,  798. 
GänaekÖtUg-eiB,  793. 
Gatamanücus,  365. 
Gamet,  265. 

Sohemian,  207. 

Oriental,  267. 

Tetrahedral,  264. 

WMtB,  334, 
Gamsdorfate,  661. 
Gay-LuHBite,  705. 
Gearksuüte,  ISO. 
Gedrile,  281. 
GeUenite,  370. 
QeieritB,  77, 


Gelberde,  112. 
Gelbera,  81. 
Gelfei'z,  V,  Cbalcopyrite. 
Genthite,  471. 
GeooereliitB,  148, 
Qeoceiio  Acid,  748. 
G«oeerite,  738, 
Geomjricdte,  139,  798. 


Geoeronite,  105. 
Gsoretinic  Ädd,  748. 
GeradorfBte,  72,  788. 
öeyserite,  199. 
Gibbsite,  177, 
Gibraltar  Slone,  630. 
GieBeefcite,  479 ;  829. 
Giftkiea,  18. 
Gigantolite,  480;  301,  486. 

Gilbattite,  79B, 

Gillingite,  492. 

Giobertite,  686. 

Girasol,  193. 

Gismondiue,   Giämonäite,   41 

793. 
Glagerite,  47  G. 
Glanee  copper,  52. 
Glanzarsenikkies,  77. 
GlanzbraiiD  stein,  162. 
Glanakobalt,  71. 

Glasera,  GlanBetz,  38. 
Glaakopf,  140. 
Glaaspat,  123. 
Glaubapatite,  635;  fi54. 
Glanbor  Salt,  636. 
Glanberite,  627. 
GJanoodol,  80  ;  8f,  7a8. 
GlauGollte,  319. 
Giauoomte.  462. 
Glaucophane,  244. 
Glaukoaiderit,  656. 
Glimmer,  302,  309. 
Glinkite,  356. 
Globosile,  684. 
Gloclterile,  662. 
Gloasecollite,  41 6. 
Olottalite,  417. 
Gmeliuite,  436;  437. 
Gneis3,  359, 
Gokumite,  276. 
Gold,  3,  799. 
Gold  amalgam,  14. 
GoldteUur,  si. 
Gongylile,  480. 
GoabenEte,  246. 
Goslarite,  647. 
Göthite,  169, 
Qottbardite,  92, 
Grabamite,  753. 
Gramenite,  461. 
Grammatite,  233. 
Grammite,  »,  WcQaatomte. 
Granat^  265. 
Granatite,  388. 
Granite,  359. 
Granulyte,  352. 
Graphic  gold,  81. 
tellurimn,  81. 
Graphite,  34. 
Grastite,  500. 

Graubraun  ateinerE,  163,  170. 
Grauera,  a  Galeua. 
Graukobalterz,  47. 
Graugiitigerz,  101. 


Grauknpfererz,  v.  Tennaiitito. 
Graullte,  644. 
Graumaugaaerz,  185,  170. 
Grauailber, «,  Selbite. 
6rau3pieBsg1anzerz,  29, 
Grauspiosaglaserz,  29. 
Gray  ajitimony,  29. 

copper,  100, 
Green  diallage,  215,  23B. 

earth,  462,  463. 


,  Vitriol,  646. 

Greenlandile,  616, 
Greenoekite,  Ö9. 
Greenovite,  383. 
Grenat,  265, 
Gronatite,  388. 
GroQgeaitB,  501. 
Groppite,  486, 
Groroilite,  181. 
GroBSularil«,  366, 
Grothite,  388. 
Grünauite,  47. 
Grünhleierz,  536,  637. 
Oriineisenerde,  683, 
Grüneisenatein,  683, 
Grüaerde,  462,  463. 
Griiaerite,  234^ 
Qiianite,  551. 
Guano,  035. 
Gnarinito,  383. 
Gaayacaaite,  107. 
Gmnmiera,  179. 
Giuiimispath,  571. 
Giunmite,  179,  475. 
Gurhofiaa,  Gnrhofite,  682. 
Gurolite,  398. 
Guyaquillite,  745. 
Gjmnite,  469. 
Gypa,  637. 
Gypaura,  637, 

Haarkies,  56 ;   75. 
Haarsalz,  644, 
Hseinachatcs,  196. 
Hsematoconite,  676. 
Htematite,  140. 
Ha&efjoidit,  846. 
Haidingerite,  562 ;  86. 
Hair-salti  844. 
Halbazurhlei,  «.  Caledonite. 
EalbTitriolblei,  62S. 
Hallte,  113, 
UfllUto,  658, 
Halloylite,  475. 
HalloyBiLe,  476. 
Haloehalzit,  121. 
Halotrichine,  654. 
Halotriohite,  664;  64B, 
Hamniochrysos,  302. 
Hampabirite,  467, 
Hannotome,  439,  799. 
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Homichlin,  67. 

HypOBclerite,  349. 

Hamaite,  53. 

HypoatUbite,  441. 

Hartliraunateiii,  16S. 

Hopeite,  544. 

Hypoxanthite,  800. 

Hartiü,  142. 

Homblei,  703. 

Hyatatite,  143. 

HarlJte,  136. 

Hornblende,  239. 

HartkoMterz,  7]. 

Hornerz,  114. 

laepachatea.  195. 

Hornfels,  195. 

laspia,  194. 

Hactmarmite,  öl. 

HommacffiaD,  227. 

Iberita,  481 ;  301. 

Hartspat,  311. 

lee,  1S5. 

HateheMite,  HatohettinB,  131 ; 

Homsilver,  114. 

lee  spar,  355. 

1-28. 

Hornstoae,  195, 

Iceland  spar,  677. 

Hauerite,  64. 

Horse-Besh  ore,  44. 

Hortoiiite,  222. 

Idooraae,  216. 

Haüyne,  Hauynite,  332;  333. 

Houghite,  il9. 

rdrialine,  Idrialite,  738. 

Haydenite,  43t 

Houffla.  764, 

leiesiasite,  100. 

HayestDe,  699:  fiSl. 

Houüle  papyracee,  746. 

Iglite,  Igluile,  604. 

Hajtörite,  198 ;  882, 

Hovite,  109. 

lldefonaite,  ÖIB. 

Heavy  spar,  616. 

Howlite,  598. 

Illuderite,  290. 

Hebetoe,  26a. 

Huaseolite,  42. 

Ilmenite,  143;  525. 

Heoatolite,  364. 

Hübnerite,  603. 

Ilmenorutlle,  159. 

Hedentei^te,  216. 

HudsoQite,  216. 

Ilvfute,  296, 

Hedjphaue,  631. 

Humboldtme,  718. 

iQdianite,  831. 

Heliolite,  365. 

Indicolite,  S6S. 

Heliotrope,  194. 

Humboldlite,  880. 

Indigo  copper,  88. 

HeUefliuta,  349,  353, 

Humits,  863. 

Inolite,  680. 

Helmintli,  502. 

HuEterite,  4S7, 

lodio  sQver,  117. 

Helveten,  801. 

Hureaulite,  561. 

quickaUver,  117. 

Eel^Tc  Helvite,  264. 

Huronite,  341;  301,485. 

lodite,  111. 

Hematite,  140;  1B7,  19D. 

HuyHaenite,  799. 

BlaEk,  180. 

Hverlera,  478. 

lodsllber,  117. 

Brown,  IIa, 

HTflrsalt,  654. 

lodyrite,  117. 

Hjaeinlli,  1S8,  266,  214,  216. 

lolite,  299. 

Hemimorphite,  407. 

Eyalite,  199. 

Hydroua,  801,  484. 

Hyalomelan,  245. 

Iridium,  Native,  12. 

HepatJte,  616. 

Hyalophaae,  846,  799. 

Iridosmine,  13. 

HeraclioB,  149. 

Hyaloaiderite,  356. 

Irite,  154. 

Hercynite,  14B. 

Hyblit«,  434. 

Iroo,  16. 

Hsrderite,  546. 

Hydraigillite,  177,  680. 

Arseaate,  578. 

Hermannite,  225. 

HydrauliG  limeatoae,  575,  679. 

Hemeaite,  101. 

Herrerite,  693. 

Araenical,  76,  77. 

Hersobeüte,  487. 

Borate,  600. 

Hesaeuber^te,  162. 

Hydroboracite,  596. 

Carbouste,  688. 

Hesaite,  60. 

Hydrochlore,  512. 

Carburet  of,  24. 

Heterodin,  163,  226. 

Cbloridof,  118. 

Heteromerite,  276. 

Hydrolanthanit,  709, 

Chromic,  153. 

Heteromorphite,  »1. 

Columbate,  514,  535. 

HeteroSite,  542. 

Hydrolite,  436. 

Oupreoua  arsenate,  574. 

Heulaodite,  444;  443. 

Diarseaate,  589. 

Hielmite,  619. 

HjdroEiagaocaluit,  708. 

HydrouB  oxyda,  169. 

Highgate  resia,  139. 

Maguetio,  149. 

Hiinbeerspath,  691. 

Meteorio,  lö. 

Eircitie,  Hirdte,  147, 

Hydrophite,  470. 

Native,  15. 

Hiair^erite,  439. 

Hydropit,  225. 

Oiigist,  140. 

Hielopite,  463,  618. 

HydrosUicite,  199. 

Oxalate,  718. 

Hjdrooa  anthophylUte,  175. 

Oxyd,  140. 

Hcemesite,  656. 

Bydtosteatite,  453. 

Oxjdulated,  149. 

Hoevelit,  Hövellit,  Hl. 

Hjdrotalc,  495. 

PhoBpbatea,  688,  684,  656 

HQgatütfi,  426. 

Hydrotaldte,  178,  199. 

Silicates,  956,  511. 

Sulphate  641,,  eto. 

Holmesite,  v.  Seybetlte. 

Hydrozincite,  111. 

Salphid,  Sulphuret,  57,  58 

HolmLle,  EOS. 

Hypai^yrite,  83. 

52 

Hyperstbene,  209 ;  315. 

Tanlalate  614. 

Holakupferera,  564. 

Hypochlorite,  392, 

TitanifemuB,  li3. 

Holzopal,  V.  Wood  OpfJ. 

Hyperyte,  343. 

Tuugsfjte,  601. 
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Iron  and  Maiiganese  Tungstate, 

Jolljte.  492. 

K    m       K            te  186 

flOl. 

Jordanite,  88. 

K.            m 

Iran  aluto,  G54.      ■ 

Joseita,  Sl. 

r 

Iron  ei^th,  Elue,  656. 

Joaaaite,  6S1. 

Iron  natroliCe,  426. 

Junokerite,  683,  691. 

K  bd     ph  u     43 

Iron  ore,  Ai^illaoeoiis,  141,  IT2. 

Jnriiiite,  184. 

Kesel,    89 

Areanioated,  618. 

H.B.-I.JanynameBBpeltwith 

5   '^'^  ^^L. 

Asotomous,  143. 

an  initial  K  in  German,  begin 

E   segam      401 

B(«,169, 112, 114,178. 

witb  0  in  English. 

E   Beg          2 

Brown,  112;   169. 

E        kup  B    402 

Caloareous,  683. 

Kainit,  642. 

Kl  aeinmi  d  t,  40  . 

Olay,  141,  na,  638. 

Kakodilor,  lai. 

K  es  bnann^fl,  2  5 

Green,  58ä. 

KakoTena,  684. 

Kl        path       Albite. 

Jasper^,  141. 

KalaLt  580. 

K        w        üi,      1. 

Lenticoler,  141. 

Kalamit,  2S3. 

E                     40 

Mflgoetio,  14e. 

KalQhstein,  610. 

El 

MieaceouB,  140. 

Kaüialann,  652. 

Ell       k             0 

Ochreona,  140, 160. 

Kalifeldspatb,  352. 

El 

Octahedral,  149, 

Kalinite.  652. 

lijiw              0 

Pitcliy,  B89. 

Kaliphite,  112. 

Bsä,  140. 

Klaprotbine,  512, 

Sparrj-,  683. 

Elaprothite,  512. 

SpEOQlar,  140. 

Klipsleiiüte,  öll. 

Titaniferous,  143. 

Klinoolas,  610. 

Iron  pyritee,  62. 

Kalk-Harraotome,  438. 

Klinoclilor,  491. 

Magnetic,6S;  5T 

Zalk-Malachit,  115. 

KnaafBte,  611. 

While,  15. 

Kalko%oklas,  846. 

Iron  rutile,  169. 

Kalksalpeter,  BB3. 

Enistersala,  v.  Hallte. 

Iron  sand,  143,  149, 

Ealkspath,  610. 

Eobaltarsenikkies,  18. 

Iron  Sinter,  515. 

KDllait,  B80. 

Kobaltbeschlag,  568. 

Irousfone,  daj,  Ul,  169,  683. 

Kalloohrom.  629. 

Eobaltbleiglana,  4E. 

Eine,  558. 

KalomeL  111.  ' 

Eobaltblüthe,  558. 

Brown,  n2. 

Kobaltglana.  11;  68, 

Taerine,  laerite,  144,  145. 

Kämmererit,  495. 

KobaltMes,  68. 

Jsophane,  v.  fi'aQklinite. 

Kammkies,  15. 

Isopyrß,  SSa. 

Kampylite,  5S1. 

Kobaltniekelkiea,  68. 

Itabiryte,  141, 

Kanelstein,  266, 

Kobalt-Scorodit,  B14. 

Itacolumyte,  32,  195. 

Kaneite,  61. 

Eobaltaulfuret  41. 

IttnerLte,  888. 

Kaolin,  413  ;  B24,  345,  861. 

Kobaltvitriol,  641. 

Ivaarite,  891. 

Kaolinite,  413. 

Kobellite,  99. 

Ixiolite,  514. 

Kapnikite,  225. 

Eoboldine,  68. 

Ixoljte,  136. 

Kapaieite,  516. 

Kochsalz,  112. 

Kapnite,  692. 

Eoelbingit,  284. 

JackBonite,410. 

Karelinile,  188, 

Kohle,  153. 

JMS,  Common,  233;  290,292. 

Karneol,  194. 

Jade  tenace,  2i)0. 

Karpholite,  419. 

Eohlenvitriolbkaspath, 

Jadeite,  292. 

Kokkolit,  314,  216. 

Jalpaile,  39. 

Kokseharoffite,  24ii. 

Karslenite,  621. 

EoUjrit,  420. 

Jargon,  212. 

Kassiterit,  161. 

Jaroa  te,  bb  1 

Kaator,  229. 

Eonarit,  405. 

Jasper  19B 

Katapleiit,  401. 

Janlii^te  8uu 

Kataapilit,  483. 

Konicbaloit^  565, 

Jayet  v  Jet 

KatRenaugo,  193. 

Konigine,  664. 

Jeffenaite  4S4 

Katzen-Silber,  302,  454. 

Könleinite,  181. 

Kausimlries.  18. 

Künlite,  131. 

Jelletite,  208 

Keffekitito,  418 

Korito,  484. 

JefreinotHte  2 Tb 

Keilliauite,  381. 

Korynit,  14. 

Jenkmate  4"0 

Kenngottite,  88. 

Eöttigite,  561. 

JenzBchte  201 

Keranjoiialjte,  649. 

Korund,  131. 

Tet,  160 

Keraphyllite,  v.  Carintbine. 

Kotsohubeit,  491. 

Kerargyrite,  114. 

Koupholite,  410. 

JohRnmte  6t)6 

Kerasiue,  120,  loa 

Krablite,  359. 

Johnlte  530 

Kerasite,  120,  103. 

Krantnite,  141. 

Jol  UBl  n  t«  40 

Kerate,  114. 

Kraurite,  583. 
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Kreittonite,  149. 

Langite,  665. 

Lead  ore,  Tellow,  607. 

Lanthamb',  709. 

Lead  Vitriol,  622. 

Ereutzkriatalle,  439. 

Lantbanoicrite,  413, 

LeadMUife,  624. 

Ereuzstein,  439. 

Lapia-laauli,  331. 

Leberblende,  50. 

Kriaoberil,  155. 

Lopis  OllariB,  451. 

Leberkies,  75;  58. 

Krisolith,  256. 

Leberstein,  616. 

Lardite,  v.  Pagodite. 

Leeontito,  635. 

Erceberite,  Be, 

LaMonilß,  57ä. 

Ledeterite,  486. 

Erokalith,  426. 

Lederite,  383. 

Krokidolite,  343. 

Lasorite,  715. 

Leedaite,  v. 

Krokoit,  620. 

Lasurstein,  331. 

Leelite,  SB3. 

KryoUte,  126. 

Latialite,  332. 

Letmanite,  290. 

EiTptolith,  529. 

Latrobite,  837. 

Lehrbaebite,  44, 

Kubiait,  432. 

Laumonite,  Laumontite,  399. 

Lehuume,  426. 

Kuboit,  432. 

Lauriie,  74, 

Lenmian  Barth,  457. 

Kühnite,  644. 

Lennilite,  366. 

KnboiEit,  434. 

Lflyrofat«,  Lawrowit,  216. 

Lenzmite,  476. 

Kupaphrite,  670. 

LMiilito,  672. 

Leonhardite,  401. 

Kupflir,  Sediegea,  14. 

Lasur-Apatit,  530. 

LeopoMte,  111. 

Sfllzaauraa,  121. 

Lead,  17. 

LepidokroHle,  169. 

Kupferantimon  glänz,  85. 

Alummata,  517. 

Eupferblaiglanz,  42. 

Antimonial    sulphuret,  BG, 

Lepidomelane,  307. 

Antimonate,  591. 

Lepolite,  33t, 
Lesleyite,  800. 

KupferUiitlie,  133, 

Argentiferous,  41. 

Argeuate,  537, 

LeucanteritB,  ö60. 

KapferfflMerz,  100. 

Black,  24. 

Leueaugite,  216. 

Kupföi^ianz,  Kupferglag,  63. 

Carbonate,  700. 

Leuohtenbei^fe,  500. 

Chlorid,  117. 

Leuoite,  33t 

Kupfergrün,  403. 

Chromate,  628,  630. 

Leiioolite,  336,  316. 

Eupfarindig,  S3. 

Corneoua  703. 

Kupferkies,  65. 

Cupreoua  lulpbito  bh^. 

Leucopetirite,  743, 

Kupferiasnt,  716. 

OujreouB  aulpluto  carbon- 

lencophanilfl,  260. 

ate  626 

Leucopyrite,  76, 

Hjdr    ilumnoua  571 

Leiizit,  3S4. 

Molybdata  607 

Leyyne,  Levyuite,  431. 

Uieraolyte,  147. 

Native  17 

Ubethecite,  563. 

Oiychlond  119  120 

Kupferschauro,  570. 

Osyda,  lo6,  163. 

l^iebigite,  117. 

KupfersohwäTEe,  136. 

Phosphate,  535. 

Llevrite,  296. 

EupEferite,  230. 

Selenate,  669. 

Lignite,  755. 

Xupfer-amaragd,  401. 

aelouids,  42,  44. 

Ligurite,  383. 

Knpfer-uraml,  585. 

Lüalite,  814 

Kupfer-Vitriol,  648. 

Sulphale,  822. 

LiHite,  483, 

Lkabihte,  2B8. 

628. 

Lime,  Arsenale,  654. 

KupferwiamuÜislma,  86. 

Sulphato-ohloiid,  627. 

Borate,  380,  591. 

Kuprein,  B3. 

Sulphato-triearbonate,  624, 

Borosüicate,  380. 

Küatelita,  9. 

626. 

CarbonatG,  610, 

Kyanite,  375. 

Pluate,  133, 

Eymatina,  234. 

Sulphid,  Sulphuret,  40. 

Fitrate,  5R3. 

Kypliolite,  v.  ßerpeiitina. 

TeHurid,  44. 

Oxalate,  718. 

Kyrosite,  TS. 

Tungatate,  60S. 

Phosphate,  530. 

Va,uadafa,  610, 

Silicate,  310. 

Latraflorite,  341. 

White,  700. 

Sulphate,  621,  637. 

Labrador  feldapar,  341, 

Lead  and  Oopper. 

Titana  Le,  146. 

Labrador  homblende,  309. 

Chromate,  630. 

Tungstate,  606. 

L^onite,  600. 

Chromo-iJioapbafe,  631. 

Lirae-MalacWte,  715. 

l^OBite,  600. 

Lead  glanoe.  40, 

Limeatone,  678. 

Jieadochre,  136. 

Hydraulio,  679, 

Lamprophamte,  663. 

Lead  ore,  Green,  535,  537. 

Magnesian,  681. 

I-anarkite,  828, 

Ked,  eaa. 

Liinnite,  173;   112. 

Wliito,  700. 

LimonitB,  172. 
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linariie,  663. 

Magnetopyrite,  68. 

Marmolite,  465, 

LmcolQita,  444. 

Magnoferrite,  152. 

Martinsite,  113,  641, 

Lindackerite,  590. 

Maladüt«,  Eine,  715. 

Martäte,  142, 

ImdasTite,  340. 

Green,  713. 

Maseagnlne,  MsBoagnitB,  635 

Liunteite,  6S. 

Urne,  IIB. 

MaHkelyne,  665, 

Liaaeite,  340. 

irflIacolite,214. 

Maaonite,  504. 

Linsenerz,  5  BT. 

Malaeon,  Malakon,  375. 

Maseioot,  136, 

Linsenkupfer,  567. 

Maltha,  13B. 

Matiockite,  119. 

Lipaiite,  ia3. 

Malthadte,  458, 

Mauilite,  v.  labradorilo. 

LitocoDite,  567. 

Mamanito,  6-13. 

Mei^-idit<i,  607, 

Litheoaphorua,  616. 

Mandelato,  618. 

Megabasite,  604, 

LitbiODite,  314. 

Megabromite,  115. 

LiUw^aphie  Stone,  619. 

Mebl-Zeolith,  426,  4S0. 

lithomarge,  460,  413,  415,  480. 

Meionite,  318. 

Lofaoit,  27e! 

Manganepidote,  285. 

Loganite,  242,  496. 

Manganera,  Grauer,  165,  170. 

Melanasphalt,  753. 

lölii^te,71;  76. 

Eupferhaltiges,  166. 

Melauehlor,  643. 

Lomonite,  399. 

"  Prismatoidisehes,  111. 

Melanehym,  144,  760. 

Lonchldite,  76, 

Sotiwarzer,  162. 

Melaneliite,  750, 

LopLoite,  501. 

Mangsneae,    Oiyd,    163,    163, 

ÄSSÄ«?*-»- 

lolalite,  215. 

165,  166. 

Loweite,  Loveite,  643. 

Hydroua  ozyds,  162,  170. 

Melanite,  267. 

Löw^ite,  659. 

180. 

MelanoohcoLte,  630. 

Loxoolase,  352. 

Arseniuref,  61. 

Melanolite,  490. 

Lucullite,  Lueulla,!,  671. 

Black,  163. 

Melanteria,  64B. 

Lnmaolifllla,  619. 

Bog,  181. 

Meianterite,  646,  800. 

Innnite,  66B. 

Carbonate,  691. 

MeMte,  MellUite,  280:  160. 

Lupus  metalloruni,  20. 

CMorid,  122. 

Melinite,  411. 

Irchuis,  138,  14-7. 

Oupreous,    181. 

Lydiau  shine,  195. 

Earthj-,  181. 

Melipbanite,  363, 

LjeUilä,  665. 

Gray,  165. 

MeUateofalumiiiB,  150. 

LjBcurimn,  273,  740. 

PbOBphate,  641,  543. 

MellitB,  150. 

LjHirodes,  479. 

Bed,  325. 

Itelinose,  601, 

SilieateB,  225,  280. 

Melonite,  801, 

Made,  371. 

Bulphid,  46,  64. 

Mauganese-Ore,  Bradiylypoiis, 

Magnefsrrite,  162. 

163. 

Menakerz,  333, 

Magaeaia,  Pure,  636. 

Prismatic,  165. 

Borate,  595. 

Pyramidal,  162. 

Oacbooate,  685. 

MenegWnite,  105. 

Chlorid,  HB,  119,  132. 

Mengte,  535 ;  539, 

BuoptosphatB,  538. 

Menüite,  189. 

M«oailicate,  863. 

Mangangtaoal,  268. 

Mennige,  163. 

Hydraie,  IIB. 

Maoganite,  170. 

Mercnre  argentd,  13. 

Hydro-oacbonate,  707. 

Mangankiese!,  335. 

sulfnr^,  56, 

Dative,  175. 

ioaure,  117. 

Nitrate,  593. 

Mangankupferoiyd,  168. 

Mercury,  Äiiümonito,  547. 

Sulphate,  643. 

Manganocaleite.  691 ;  618. 

Amaigam,  IS,' 

Magceaia  alam,  663. 

Chlorid,  111. 

Mangansehaum,  181. 

Hörn,  111. 

Manganspaa,  691. 

lodid,  117. 

MagE^sie  hydrate'e,  116. 

Marasmolite,  4S. 

Native,  13. 

carbonatee,  68S. 

Marble,  670. 

Seienid,  58. 

Terd-anlique,  678. 

Sulpbid,  56. 

plmsphetäe,  538. 

Matoaaite,  15:  62,  800. 

Merda  di  Diavolo,  746. 

Merkurblende,  55. 

Marcylite,  131 ;  121. 

MerkurglanK,  56. 

Magnesite,  685 ;  466. 

Marekanite,  v.  Paarlatone. 

MagaeteisenstoiD,  149. 

Margaritc,  606 ;  489. 

MeaitJne,  Mesitite,  681 ;  688, 

Magnetia,  461. 

Margarodite,  481 ;  310. 

Meaitinspath,  687. 

Magnetie  iron  ore,  149. 

MariaUte,  326;  383. 

Mesole,  42i 

Magnetio  pjrites,  58. 

MarionitB,  7U. 

Mesolin,  43!. 

Marl,  619, 

itesolite,  430. 

Magnetkies,  68. 

Marmatite,  48. 

Mesotjpe,  434,  436,  430. 
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Mesotype  epoint&i,  415. 

Mülyate,  118. 

Needle  spar,  v.  Aragonite. 

Messmgblüthe.lia. 

Mocazita,  6B9. 

Metabruihite,  563. 

Monazitoid,  539. 

Hefelica,  327. 

Mocdatein,  v.  Moonstone. 

iTeftgil,  734. 

Metasite,  4  GB. 

Monheimite,  v.  Kapai». 

Hemalite,  IIB. 

Metaxoite,  494. 

Neoctese,  B74. 

MiascytB,  328,  359. 

Monophan,  443. 

WeoÜte,  406. 

Micaßiuup,  301. 

Monradite,  221,  406. 

Heoplaee,  657. 

Keotokite,  491. 

Mna,  Hcsagünai,  304, 

Montanite,  6S8,  801. 

Naotype,  673. 

Lithn,  814. 

Moaticellite,  255. 

Nepheline,  337. 

Ublique,  309, 

Moatmartile,  637. 

Nephelite,  327. 

Kliombio,  302. 

Montmorillomto,  459. 

Nephrite,  233;   237,  290,  292, 

Mica  des  peiatres,  24. 

Moonatone,  347,  350,  353,  640, 

801. 

Mica  piotoria,  24, 

Morasterz,  172,  114,  178. 

Mioa  sohlst,  359. 

Mordemte,  446. 

Hectaehinskite,  476. 

Mioaphihl)  371. 

Morenoaite,  648. 

Neurolite,  482. 

Micarölle,  324. 

Moreanetite,  4Ü9. 

eröwjaQskite,  13. 

Miohaelite,  199. 

Marnite,  341. 

Hewfcirkite,  171. 

NiocoUte,  60. 

Miorobromite,  115, 

MorüsitB,  630. 

Nickel,  Antimonial,  61. 

Microdm,  36  B. 

Moryejiito,  439. 

Araenate,  661 ;  548. 

Mosandrite,  295. 

Araemcal,  60,  73. 

Miu-)lite  öl' 

MosBottite,  694. 

Bisrauth,  47. 

Mouiitaia  greeu,  713. 

Carbocate,  710, 

Miemite,  6S2 

cort,  234. 

Oopper,  60. 

Mieete  535 

leather,  234. 

Emarald,  710. 

Mikrokln    365 

MuJdan,  353. 

Hydrate,  710. 

MiUenta  58 

Muller'a  glasa,  199. 

Oiyd,  134. 

MilnaLLiu   Milosohite,  BIO. 

MuUerioB,  Ifullerite,  8.. 

Süicate,  404,  471,  510, 

MimGlene  M  met  te  587. 

Mullicile,  556. 

Sulphate,  648. 

Mmateae  Mmete^ite,  637. 

MuQdio,  62. 

SulpWd,  &llphuret,  56. 

Mmera  i.oatchjic  734, 

Murohiaonite,  SB 2. 

WMte,  77. 

cn\  753 

Mvaiacite,  621. 

Nickel  glauM,  73. 

cLirioaL  755 

greeo,  660. 

Oll  728  728  lil. 

Murrhina,  194. 

oohra,  660. 

Muaooyite,  309,  801. 

Htibine,  73. 

r^'in   73''-747 

Muaeovj  glass,  309. 

Vitriol,  648. 

tilkw  lil 

Müaenite,  v.  Siegenlte. 

Nickel  &  oobalt,   Ataenate  of. 

t-H  72b 

Musaite,  214,  703. 

560. 

11  as  727,730 

Myelin,  373. 

Nickel   &   iroQ,    Sulphuret   or 

Minium,  163     65 

Mvao  m  715 

Snlphid  of,  47. 

Miaewte,  615 

Haorte  109    4BS,  473. 

Niokelaraenikglana,  72. 

Miepickel,  78 

NaMesenerz  lb9. 

NickelarBenikMea,  72. 

Miay   656,  645,860 

Ni  lelerz  1  0 

NickelblQttLe,  B60. 

Mizaimte  335 

ITadelatem  694 

NiokelglaiiB,  73. 

«otha  Stone,  195 

Nadelzeolih  4'6 

Mickel-Gymnite,  471, 

Nagyagere  -a,  8" 

Niukeliferous  gray  antimony,  73. 

Mohsme,  76  77 

Nagy^te  82 

Nickeline,  60. 

Mohaite,  143 

Haphtha  72a 

Nickelkies,  56. 

Mollit  572 

Naphttadil,  734 

Fickeloekor,  560. 

Molocbitta  713 

Waphthalme  717  738. 

Nickeloijdul,  134. 

Naeturan       P  b-hblende. 

NickelBpieasglanaerz,  73. 

Molybdaaglauz  32 

Natrocalcte  6  7 

Nickel  wiamutliglaQz,  47, 

Nittolite  4'6     334. 

Nicopjrite,  47. 

Molybdana  Iber,  32 

Natrolte  Iron  426. 

Molybdate  of  lead,  607. 

Hatron     06 

Nigrine,  159. 

Moiyhdateofiron  186. 

alaun,  653 

Niobite,  516. 

Moljbleua  aulpb.d  of,  32. 

■Jpct      5 

Nipholite,  128. 

Moljbdäna  ™lluiu  32. 

Natrubo  utal  te  598. 

Nitratine,  592. 

Mjlybdenite  32 

Natronap    lumeu  346. 

Nitre,  592. 

Moljbdio  OLhre,  185 

tTauraiQQte  aB 

Nitrocaicite,  B93. 

silver,  32. 

Ne  ron  t    ^ 

Nltcomf^neBite,  693. 

Molybdiüo,  Moljbdite,  185. 

Noedle  ore  1  0 

Nontronite,  461. 
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Horallte,  336. 

Orpimeiit,  27. 

Peganite,  682. 

NotdenskiöWite,  233. 

Orthite,  285. 

Pagmatolite.  352, 

NordmarkitB,  389. 

Orthoelase,  352,  802. 

PektoliLh,  396. 

NoBean,  Nosm,  Noaite,  333. 

Orthoso,  S52. 

Pöie's  Hair,  360. 

Koöte,  484. 

Oaerskite,  694. 

Palioin,  299, 

Huasierito,  6  35. 

OBmehrc,  396. 

PeUoajiite,  iö7. 

NuttallitU,  319. 

Osmiridinm,  12. 

Pelokonite,  181. 

Oaieoeolla,  680. 

PencaötB,  708. 

Obsidka,  359. 

Ostaoüte,  630. 

Pennice,  Penmnite,  496. 

Ochian,  i11. 

Ostranite,  273. 

PsnnitB,  708. 

Oebrs,  Antimoiiy,  181,  188. 

Ottrelito,  506. 

Pentaklasit,  213. 

BisDiuth,  185. 

OuTaroTJta,  370. 

Pentiandite,  47. 

Ecowa,  172. 

Owenite,  507. 

Peplolit,  485. 

Chrome,  610. 

OiacalcitB,  7l8. 

PeroylUe,  122. 

Iroü,  140. 

Ozalite,  718. 

Periclaae,  Periolasite,  134. 

Molybdio,  185. 

Oxhavarite,  415. 

Paridotj  356,  367. 

Plumbic,  136. 

Ozarkitö,424;  329. 

Peridoto  bianoo,  256. 

Eed,  140,  167. 

Oaocerite,  Oackerit,  133:  738, 

Perikiaa,  101. 

Tantalic,  188. 

731,  7C3. 

PerikllD,  319. 

Tellurie,  188. 

Periatarite,  349, 

Tuogstio,  186. 

PachnolitB,  129. 

Perlglimmer,  508. 

Uramo,  668. 

PaoiCe,  81. 

Perlil,  359. 

Tellow,  112. 

Paeder&B,  198. 

Porlalem,  359. 

TiWol.  662. 

Pagodite,  480 :  46i. 

ParlhitB,  356. 

Oöhroito,  413. 

Pwabergite,  225. 

PerofakitE,  146, 

Ookei^b,  172. 

Pato-Natrolith,  426. 

Perowskine,  541. 

Octoliedrite,  161. 

Pfllagonite,  483  ;   223,  802. 

Perowakit,  146. 

Odoutolite,  580. 

PaligorakitB  406. 

Palalite,  229. 

(EUacherite,  489. 

Palladium  Native,  12. 

PetriSed  wuod,  196. 

CEtBtedite.  875. 

PaUBdium  (wld  4. 

Petrolano,  729,  751. 

Ogooite,  602. 

Paaabase    100 

PetroleiiiD,  723. 

OU,  öeoeaee  or  Seneca,  136, 

Piricolumbile  143. 

PatroBlIes,  349,  363. 

Oiaanita,  161,  281. 

Paradoiite  353 

Pattkoite,  631. 

Oteiiite,  398. 

Pirafflo,  710 

Petimtee,  475. 

Oktibehite,  16. 

Paragomto  48  7 

Petaita,  51. 

Oiaat,  349. 

PBTBlogite  325 

Pfaffita,  9L 

0%lst  iron,  140. 

Paraluimnite  6hl. 

Oligoclase,  346. 

Paracthire,    laranthife,    318; 

Pbaoolits,  434. 

Ol^klasalbit,  S49. 

^19 

Pbtesiitie,  469. 

Oligoa  apar,  688. 

Parasite  5  K 

PharmaeoUte,  554;  64t 

Oligoptyre,  348. 

P  iraatübito  444. 

Olivenolialdt,  66B. 

Parithonte,  763. 

PharmacoBiderite,  578, 

Oliveoera,  563,  578. 

PargaBite   2SS 

Pbeaacite,  Phenakitj  263- 

Oliveuite,  564. 

Pariaito  702 

Phenfpte,  309. 

OUrine,  257. 

Parophite,  479. 

PbUlipaite,  438. 

Omphacit,  223. 

Partaüliin,  Partachinile,  293. 

Phlogopite,  302. 

Onegite,  169. 

ParWtB,  188. 

Phfflnicite,  630. 

Onoosin,  430. 

Paaaauite,  S34. 

Phtenikochroit«,  630. 

Oaofrite,  66,  802. 

Pastteite,  656. 

Phceatine,  209, 

Onyi,  105;  680. 

PateraitB,  608. 

Pholerite,  472,  473;  421 

Oolite,  679. 

PatrinitB,  100. 

Phonite,  S27. 

OÖsite,  480. 

Pattersonite,  801. 

Phonolyte,  359. 

Opal,  198. 

Pauliti  209. 

Pazit,  81. 

PhoSphidofiroiiaiiämckel,ei 

Operment,  27. 

Peatl-mioa,  506. 

Phoaphooerite,  629. 

Optiolite,  465. 

Pearl  sinter,  199. 

Pbosphochalcite,  568. 

Ophito,  461;  46a 

Pearl-Bpar,  683 ;  635. 

Opsimose,  611. 

Pearlstone,  359, 

Or  üati^  3. 

PeaBtone,  v.  Pi  sollte. 

Phospljorgummite,  179. 

sraphiiiue,  81. 

Phoapborito,  630. 

Orangite,  413. 

PeL-hliohle,  755. 

PhoBphorkupferera,  563,  668. 

Oravitzite,  477. 

Pschopal,  198. 

Phoaphoraaurea,  568,  672. 

Orichaloite,  712. 

PBohatöiD,  369. 

Photieite,  337. 

Oniitbite,  553. 

Peehiiran,  154, 

Photiait,  227. 

Oropion,  41Ö. 

Pectolite,  396. 

Pbotolite,  38a 
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Phrenitoid,  32S. 
Phtlianjte,  ISS. 
Phylliti!.  50B. 
Phylloretin,  131;   736 
Physalite,  316. 
Piauzite,  TäS. 
Ilcfceringite,  653, 
Pieotite,  147. 
Plcraualcime,  433. 
Picrofluite,  612. 
Picrolite,  Pilrrolit,  465. 
Piopomerite,  642. 
Picrophanüacolite,  554. 
PicrophyU,  Pikrophjll,  22 
Piorosmine,  Pikrosmin,  4 
Picrotanite,  144. 
PicrotephroLte,  369. 
Piorothomaomte,  42B. 


P         M       Bl,  123,  161. 

Ptobb      d       54;  179. 

P  töh  to      3  9. 

Pitchy  ir         e,  669. 

p      ra  dito  221,  40fi,  452. 

P  1. 

P  P       it,  688. 


P  asma, 

Plaster  of  Ping,  631 

FHia,  aBiü,  304. 
bismutal,  36 
Cornea,  115 
Tsrde,  116,  118 

Phtmum  Native  10 

Piatmiridium,  11 

Plattnent«  161 

Platjoplithalmon   29 

Pleotnste  111 

Pleosite,  13 

Pleuroolaae,  5d3 


carbooat^  100. 
chloro-carbaoat^,  103. 
oMonire,  ],11,  119,  120. 


moljbdat^  601. 
natif,  11. 

oxytjilorioaurfi,  130. 
oxidS,  13B,  163. 
seleaiure,  42,  44. 
Sulfat^,  622. 
Biilfur4,  40. 


Plombierite,  802 
Plumbeiae,  42. 
Plumbago,  24. 


Plumbostib, 
Plumbum  c! 

Plnmites,  S; 
I%ni03e  ort 
Pluiuosil^  9] 
Poikilit,  44 
Poikilopyrite,  '. 


n. 


91. 


Polian 


!,  16? 


PolUieife,  Pollnx,  349. 
PolyadelpMte,  268. 
Polyarglt«,  480;   340. 
Polybaaite,  101. 
Poljcrase,  638, 
Polyctroilite,  435. 
Polychrom,  535. 
Polyhalite,  641. 
Polyliyiiritc,  4!t3. 
PolykraB,  623. 
PolylitB,  216. 
Polymigliyte,  533. 
Polysphserite,  535. 
Polytelite,  104;   101,  3( 
Polyjen,  10. 
Poouahlite,  428. 
Poroelain  clay,  413. 
Potoelain  Bpar,  324. 
Porcallophite,  464. 
Porphyry,  3  59, 


Poreelanit,  324. 
Portor,  619. 
Potash  alum,  652. 
PotaBh,M:uriate,  111;  118. 

Nitrate,  592. 

Sulphata,  614,  616. 
Potassium,  chlorid,  111, 118. 


Pounsa,  V.  Borax. 

PraBin,  563. 
PraBsolite,  485;  301. 
Praailita,  503. 
Predaazite,  108. 
Pregattit,  481. 
Prehnile,  410. 
Prehnitoid,  336. 
Preminerite,  617. 
Proohlorite,  501. 
Prosopite,  130. 
ProÜieite,  21Ö. 
Protobastite,  308. 
Proustite,  96, 
Praasian  bluo,  Native,  6 
Przibramite,  169;  48. 
Faatiijrit,  742. 
Paaturoae,  106. 
Pseudoalbile,  844. 
Paeudoapatite,  531. 
Paeudogalena,  48. 
Pseudomalaohit,  568. 
Paeudonepheliae,  327. 
PEeHdoHbetheuit,  663. 


Psimythite,  634. 
Pteroüte,  SOS. 
Puflerite,  441. 
Pumios,  353. 
-   Purplo  oopper,  44. 
Puschkinite,  381. 

PjralloHte,  230,406,451. 
Pyrantimonite,  188. 
I^ar^te,  485. 
Pyrargyrite,  94. 
Pyrausite,  454, 
Pyrenöito,  26S. 
Pjrsom,  216. 
Pyrite,  62,  802. 
Pyrites,  Araenioal,  18 ;  76. 

Auriferoos,  62. 

Oapillaiy,  58. 

Cellular,  76. 

Cocltsßomb,  16. 

Oopper.  65. 

Erubescent,  44. 

Hepatic,  15. 

Hydrous,  15. 

Iron,  63. 

Magnetjc,  58;  51. 

Priamatio  Iren,  76,  76. 

Radiated,  15. 

Tin,  68. 


PjrauriW,  119, 
I^rochlore,  512;   613. 
Pjroßbroite,  111. 
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Pyrodasite,  535. 

Btesslexite,  65G. 

I^roguamle,  635. 

Bautenspath,  682, 

Rohwand,  685. 

Pvrolasite,  166. 

Eazoumoffölim,  460, 

RogenatoiD,  679. 

PjTomelane,  303. 

Realgar,  26. 

EomaoBoviti  2  66. 

Pyromeline.  648. 

Eed  antimony,   186, 

So'meine,  Romeite,  547. 

chalk,  14-1, 

EÖEehgewiicl.s,  106. 

Pjrope,  2B7. 

Gopper  ore,  133. 

Eose  quarta,  193. 

Pyropliyllite,  454. 

hematite,  140. 

BoaeUte,  560. 

Pjrophjaalite,  316. 

iroii  ore,  140. 

BoeeHan,  v.  Eosita 

Pyropi^ite,  134. 

iron  Vitriol,  657. 

Bosite,  340  ;  85,  480. 

PyrocBÖn,  744,  745. 

lead  ore,  638. 

Rothbleierz,  628. 

Pyforettmie,  144. 

mangnnese,  691. 

Rothlaravmstein,  225. 

Pyrorthite,  285. 

ocLre,  141,  167. 

RotheiaenerB,  140. 

silTer  ore,  94,  96. 

Eother  vitrioL  647. 

Pyi'OBelerite,  493. 

ritriöl,  647. 

PjToaiderite,  169. 

zinc  om  13B. 

Sothtupferera,  183. 

Pyrosmalite,  414. 

Beddle,  141, 

RothEiokelMes,  60. 

E^rosübite,  186. 

Eednithite,  52, 

Bothoffit,  263. 

PyroBtilpnite,  B3. 

Eeiehite,  Gll. 

Röthapiesaglanzerz,  186. 

Pyrotedmite,  615. 

EeisBacüerite,  181. 

I^roxeue,  212,  803. 

Ecissbloy,  2*. 

Höthainkera,  135. 

E^rraenyte,  220,  359. 

Befdanskite,  803. 

Böttiaite,  4 Tl. 

Pyrrhlte,  ISü. 

Rubellan,  S04. 

I^rrholite,  480. 

Remolinite,  121. 

Kubellite,  385. 

I^rrhosidetite,  169. 

Bensselaerite,  4G1. 

Buberite,  133. 

lyrhotme,  51. 

EesigaUum,  26,  27. 

Rubicelle,  147. 

Pytrhotita,  58 ;  51,  803. 

Resin,  Mineral,  etc.,  739-747. 

Rubin,  138. 

Eigligate,  739. 

Qnartz,  189,  803. 

Rabinglimmer,  110. 

PerruginouB,  193. 

EetinaliM,  464. 

Euby,  Spinel,  Balas,  Alraandine, 

Graaular,  195. 

147. 

necüqne,  199. 

Hetinio  Acid,  748. 

Oriental,  133. 

reamite,  198. 

Eeünite.  739;  753. 

Euby-blende,  94. 

QueoksüberfaWerz,  101. 

RBtzbanyite,  100. 

ßuby  ailTer,  94,  96. 

B«lait9,  a.  iBdelforaite. 

Euby  aulphur,  k.  Hoslgar. 

QueckBilberhornerz,  111. 

Beussüi,  637. 

Sutherfordite,  526. 

QueUerA  178. 

Eh^ljrite,  315. 

Butila,  159. 

Quiokailter,  Nativo,  13, 

Eyaoolite,  353. 

Ehodalite,  469. 

Chlorid,  111. 

Rhodium  gOä.  41. 

Saccharito,  344. 

Hora,  lU. 

Eiodiirfte,  596. 

Safflorite,  70. 

lodiiä,  117. 

Ehodoohrome,  495. 

Sagenita,  159,  193. 

Sahlite,  215. 

Setenid,  56. 

Rhodoiai,  558, 

Sfd  amtnoniac,  114. 

Quiocite,  406. 

Ehodonite,  225. 

gemme,  112. 

Ehodophyllite,  495. 

Salamatein,  v.  Sapphra. 

Rabenglimmer.  314. 

Riombenglimmer,  302,  B04. 

Sfddanite,  649. 

Radaaite,  341. 

Salmare,  112. 

RädeleiB,  96. 

Rhyacolite,  353. 

SaSmiak,  114. 

Hadiated  pyritea,  75. 

Eicllmondite,  803. 

Salt,  Common,  112. 

Eadiolite,  426, 

Eichterite,  234;  216. 

Saltpeter,  592. 

Eahtite,  48. 

Riemanmte,  419. 

Saltaof  Iron,  150. 

Ripidolite,  497  ;  601. 

Salzkupererz,  121. 

BisigaUuia,  26. 

Samaiskite,  530. 

Eaadanite,  199. 

Samian  Barth,  473. 

Eapüßnosmite,  43. 

Book  oork,  v.  Hornblende. 

Bapidolits,  319. 

erjstaI,,19S. 

Sammeterz,  666. 

Kaphilite,  233. 

Samoite,  418. 

mUk,  680. 

Eastolyte,  486. 

Ball.  113. 

SaudaraoB,  36. 

Eatholila,  396. 

Boap,  476. 

Sandbergerife,  104. 

Satofkit,  133. 

Rochlandite,  -o.  Serpentine. 

Sandetone,  196. 

Eaulikalk,  632. 

EocWederite,  744. 

Sanidin,  353. 

Saumit,  435. 

Bcemerito,  655. 

Saponito,  473 ;  459. 
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&chinrzmaagBiicrz,  162. 
beim  arzapiesigl  sorz,  96. 


Sohwatzile,  101. 
Schwefel,  Natürlicher,  20. 
Schwefelan timoQblei,  98. 
Schwefelkies,  62. 


Sobwefelnickel,  66. 
Sehwefelqaeokailber,  B 
Bchwefelaäure,  614. 


Sohwerbleierz,  161. 
Schwerspath,  616,  Bl9 
Sohwefstein,  605. 

SchwimiukieBel,  199. 
Scleretinile,  744. 
Sderoolase,  87,  92. 
Scoledte,  42S. 

Anhjdroua,  361. 


Scotiolite,  489. 
Scoulei'ite,  434. 
Sebeslie,  233. 
Seeera,  w.  Limonite. 
Seifenstein,  472. 
Sekdouite,  463. 
Selbite,  804. 
Selenblei,  42. 
Seleuhleikupfer,  43. 
Selenhleispatb,  669. 
Saleoite,  637. 

leukobaltblei,  43. 

leniupfer,  46. 

lenkupferblei,  43. 

lenkupfersilber,  39. 

lenmercur,  56. 

leupalladinm,  12. 
Selenqueckalber,  56. 

leDqueokailbsrblei,  44. 

lensehwefelqueckeilber,  56. 

lensilber,  39. 

lenSQlphui 


Sencite  4S7 
Scr  cohte  a  Satin  spar 
^Brpentine  464,  804. 
Sevente  Hb    460. 
'^ejberlitB  508 
SexangnUtes,  42. 
bbepardite  62 
'libente  366 
Siodiaiiite,  619 


Siderite,  68'«    1 
S  dentis,  149 
Sideroboi  ne  60 

bideroolialc  t  6 1 
Sideiochromp  1 


Sideroclepte,  258, 
Sideraooiiitc,  676. 
Siderodot,  888. 
Sideroferrite,  16. 
Sideromelane,  360. 
Sideropiesite,  688. 
'Siderosohlsolile,  504. 
Siderosilioite,  484. 
Sideroae,  688, 
Siderotanlal,  614. 
Sideroxeae,  763. 
Siegalerde,  458. 
SiegeleteiQ,  149. 
Siegenite,  68,  69. 
Sienite,  240,  359. 
Silber,  Gediegen,  9. 
Silberamalgam,  13. 
Silberfahlerz,  101. 
Silberglanz,  38. 

Biegsamer,  65. 
SilberglaB,  38. 
Silberhornera,  114. 
SilberkupferglaDz,  64. 
Silberpbyllinglanz,  83. 


Siliciaed  wood,  196, 
SilicBous  Hinter,  I9B, 
Stlicite,  341. 
Silioobotöcaloite,  698. 
Sillimanite,  373. 
Silvanite,  81 ;  19. 
Silyer,  Äntimonial,  35. 

Antim.  aulplraret,  93,  94 

Arsenical,  35. 

Biamuthie,  36. 

Black,  106. 

Brittle  aiilplraret,  108. 

Bromie,  116. 

Oarbonate,  804 

Chlorid,  114, 

Clilorobromid,  115. 

Cupreous  sulphuret,  54, 

Flexible  sulphuret,  56. 

Gray  (Freiesiebenite),  93. 

HofQ,  114. 


54. 


Telluric,  BO. 

Titreous,  38. 
Silver  glance,  38. 
"■'ver  ore,  Brittle,  106. 

Flerible,  66. 

ßed,  or  Euby,  94,  9 
Siuopice,  477.  . 


Siuter,  Sili. 


□e,  504, 


i,  199,  1 
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Sisserabite.  12. 

Spianterit,  59. 

Sfcapolith,  318. 

Spiegelglanz,  32. 

Skleroklas,  87,  92. 

Skogboiil,  514. 

Spiesaglauz,  Gediegen,  18. 

Skolasit,  438. 

Spiessglanzoelier,  187. 

Skolopsite,  S33. 

Skorodit,  574. 

SkuttemditB,  71. 

Blate-apar,  BIS. 

Splesglas,  13. 

Sioanite,  446. 

Spiessglasera,  29. 

Sraalöne,  Smaltite,  10. 

Smaragdus,  245,  681. 

Spilyte,  352. 

Smaragdite,  215,  B85. 

Spinel,  147. 

Spinel  ruby,  14'7. 

Smectil«,  458;  476. 

Spinellan,  333. 

Smelite,  V.  Kaolin. 

Spinelle  zindf^,  149, 

SpinMre,  383. 

8initli3omte,'692;  407. 

Smyria,  139. 

Soda,  346. 

Smmimite,  316. 

SpreuBlein,  426. 

Soapafone,  4B1,  473. 

Spcödglauaerz,  106. 

Soda,  Borate  of,  597. 

Sprödglaaera,  106;   lOT 

Carbonate  of,  705 ;  706. 

SrntiatBOf,  113. 

Staffelite,  5S4. 

tTitrata  of,  592. 

Stalilkoljalt,  73. 

SulphatB,  615 ;  636. 

StaMstein,  688. 

Sodaßlum,  653. 

Stalaetite,  679. 

8oda  Goppera^  v.  Jaroaite. 

Stdagmite,  679, 

Soda  nitre,  592. 

Staaekite,  745, 

Sodaite,  324. 

SoöaUte,  830. 

Sodium,  Chlorid,  112. 

Stannice,  Stanoite,  68. 

Soimonite,  v.  Oomndnin. 

Stannite,  159. 

Soifatarit«,  649,  653. 

Stanzait,  371. 

Sombrorite,  B35. 

Stasafurtit,  595, 

Soraervillite,  380,  402. 

Staurolite,  388;  439.             ' 

Sommite,  321. 

Btaurotide,  388. 

Steai^illile,  469. 

Sonde,  u,  Soda. 

Steaüle,  451,  412. 

Steel  ore,  688. 

Sory,  646. 

Steinheüite,  299, 

Soufre,  30. 

Spadaite,  405. 

Steinmark,  474,  416. 

Spaniolite,  101. 

SteiQöl,  723. 

Spärkiea,  v.  Speerkies. 

Steinsalz,  112. 

Bparry  or  SpatMo  iron,  683. 

Steinte,  39«. 

Spartaite,  678. 

Slephanite,  106. 

Sternbergite,  54, 

Spear  Pyrites,  75. 

Stetefeldtite,  188. 

Stibi,  39. 

Speoular  Iran,  140. 

Stlbiconite,  188, 

SpeerkieB,  76, 

Stibioe,  39. 

Spessartäte,  268. 

^eiskobEüt,  WeiBaer,  70. 

Stibium,  29. 

Spbaaite,  687. 

Stiblite,  Stiblith,  ISS. 

Stibnite,  39. 

Stilbite,  442  1  444. 

Slilbit  aDamorpbique,  444 

Sphalerite,  48. 

Blättr^r,  444. 

Sphene,  383. 

StiUolile, «,  OpaL 

Stilpnom.elme,  460. 

■  Sphragldite,  Spliragid,  4B8. 

StiLpnoaidetrte,  172. 

StmkboUe,  148. 
Stimmi,  29. 
SCinkstone,  617, 
Slolpenite,  459. 
Stolzite,  606, 
StraMbaryt,  616, 
StraMenkupfer,  570. 
StraMerz,  570, 
Slrahlkies,  76. 
atr^üatein,  233,  331,  583. 
Sta^ahlzeolith,  443. 
Strakonitzite,  221,  406. 
Stratopeife,  491;  321. 
Striegisan,  515,  682. 
Str(^i;anovite,  323. 
Siromeyrife,  54, 
Sliöiai^  V.  ßhodochrosite. 
Stromnite,  699. 
Stcootia,  Oarbonate,  699. 

Sttlphat«,  619. 
Strontianite,  699, 
Stroutianocaldte,  678. 
Struvite,  551. 
Stnbeiite,  49S. 
Studerite,  104. 
Stylobat,  370, 
Stylotyp,  Styloptypite,  98. 
S^terite,  649, 
Styptiräte,  656, 
Succineliite,  748. 
Suooinite,  740;  266, 
Snociuio  acid,  148, 
Sulphaüta,  614. 
Sulphnr,  ITatiTO,  20. 

Selenio,  31, 
Sulpburio  acid,  614. 
Svimpferz,  172,  174,  118. 
SundTikite,  340, 
Sunstone,  346,  356. 


Syenite,  340,  359. 
Syepoorite,  47. 
Syhadrite,  442, 
Sylvan,  Gediegen,  -19. 
Sylvane  graphique,  Bl, 
Sylvanite,  81 ;  X9. 
Syl»ine,  Sylvite,  111, 
Syniplesite,  558. 


Tabergite,  493,  496,  491, 
Tabular  spar,  210, 
Tachbfdiite,  119. 
Taehylyte,  246. 
Taobyaptkaltito,  275. 
Tsemte,  16. 
Tafelspaih,  910. 
TagUite,  666. 
TbIo,  451. 
Tale-apatite,  536. 
Talephosptorsäurer,  588. 
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Talo  at^raphique,  n,  Oeladonite. 

TromeiLheer  te  26 

Tale  chlorite,  5O0. 

Tetraliedrite,  100,  804. 

Tremolite  233 

TalcitB,  309. 

Tetcaphyline,  541. 

TfohBl   te  56" 

Talcoid,  45t 

Toialitb,  115. 

Tr  eh  te  8  6 

Tasasite,  710. 

Tr   ho  yrt  6o 

TaJkerde-Alaun,  653. 

Tn  L    lö  4!,4 

Talkspath,  660. 

■ThaUte,  472. 

Tr   y          8  5 

TalktTiirat,  ITS. 

Thailite,  231. 

In        e  4SI 

Taftstemmark,  373. 

ThaianditB,  682, 

IV    ea      e  62 

Taliüigite,  122. 

Tr  plane  i  '< 

Tanow,Mnetai,  731. 

Thennonatriw,  705. 

Tr  phylile  T  i.hyl  ne,  541. 

Taltalite,  3fl5. 

Thermopliyüite.  465. 

Trphe  54 

Tsmarite,  5T1. 

Thieräcbite,  IIa 

Tannenite,  86. 

ThioTBauite,  337. 

Tnpolte  199 

Tanlalic  ochre,  1B8. 

Tbomaite,  697. 

Tritor[iite,412;  372. 

TsDkite,  837. 

TroUite,  67. 

Ttmtale  osyd^  yttrißre,  519. 

Trolleite,  577. 

Tantalite,  614;  518. 

ThonoiaensieiD,  688. 

Trombolite,  562. 

Tapiolite,  518. 

Trona,  706. 

Targionite,  40. 

640,  658. 

Troostite,  262. 

TacnowitKite,  694. 

ThoaerdeplioBpliat,  Bio. 

Tschefffcinite,  381. 

Thorlte,  41S;   763. 

Tadhercoigite,  651. 

TauriBOite,  644. 

Thraulite,  433. 

Toeaito,  474. 

lautokliii,  6ä5. 

Tliromboüte,  582. 

Tafa,  Calcareous,  630. 

Tautolite,  385. 

Thulite,  290. 

Tangatate  of  iron,  601. 

Taviatoökite,  532. 

Thumite,  Thummeratein,  291. 

of  lead,  606. 

Tayloiite,  614. 

Thuringito,  507. 

Teoüeite,  644. 

Tiemanuite,  58,  806. 

Tungsten,  605. 

Tekoretiti,  735. 

Tile  ore,  133. 

Tiii^stif-  acid  or  ochre,  186. 

MÄaie,  138. 

Tikerodlte,  43. 

l'ungstitc,  186. 

Tellur,  Gediegen,  19. 

Tic,  HaöTfl,  17. 

Tiirgite,  167. 

Oxyä,  167. 

Tärkia,  580. 

Tellurblei,  44. 

Sulphuret,  63. 

Turmaiiü,  865. 

Tin  ore,  157. 

Turnerite,  540. 

auro-plombiffire,  81. 

Tiu  pyritea,  68. 

IVifquoiB,  580;   572. 

na«f  auro-ferrifäre,  19. 

Tiader  ore,  91. 

Tjiite,  524. 

Tinkal,  697. 

Tyrolite,  570. 

TeUuriobiBrantli,  30. 

Tinkakit,  698. 

Tellurio  ochiB,  188. 

Tirolite,  570, 

nddevallito,  144. 

Tellario  sUyer,  50. 

Titaaeisen,  143. 

üigite,  412. 

TeUurige  aaare,  188. 

Ulenta,  598. 

Tölmite,  138. 

osydö,  159,  161,  1G4. 

Ullmanmte,  73. 

silico-oalcaire,  383. 

Ultramarine,  331. 

Black,  82. 

Titanio  adi3,,169,  161,  161. 

Ungllmarile,  461. 

Poliated,  82. 

iroB,  143. 

Unionite,  290. 

Graphic,  81. 

Titanite,  383,  805. 

Uraconise,  Uracomte  663. 

Dative,  19. 

Tiza,  V.  Ulesae. 

Dralite,  322. 

WMte,  Tellow,  81. 

Tombaaite,  72. 

Uralorthite,  236. 

Tellntivtm  glaoee,  v.  Nagyagite. 

Topaa,  37  S. 

Telluroas  aeid,  188. 

"^False,  193. 

Uranblüthe,  667. 

Tellursilber,  50. 

OrieiitBl,  138. 

XJrane  oxydal^  164. 

TeEuraaberljlei,  v.  SylTanite. 

Topaaolite,  368. 

UrMiglimmer,  535 ;  686. 

TeUurwisraua,  30,  31,  32. 

Topaz08&B6,  378. 

Urangreen,  667. 

Tengerile,  710. 

Topfetein,  ü.  PotBtone,  461. 

Urangrün,  667. 

TennanUte,  104. 

Tcfl-banite,  742. 

Uraugucami,  179. 

Tenorite,  136,  804. 

Torbernite,  Torberite,  685. 

UiaiiiLi,  Uramnite,  154. 

Tephioite,  269. 

Torrelite,  615. 

UraiiiBchea  PittiD-Era,  175. 

Tera tollte,  473. 

Toaobstoae.  195. 

Uranisches  Öimimi-Era,  11». 

Terenile,  323. 

Tourbe  papyraeee,  746. 

Uranite,  685;  686. 

Temärbleierz,  624 

üranium,  Carbonate,  717. 

Terre  verte,  462,  463. 

Towanite,  65. 

Oxyd,  154. 

Teacbomaoherite,  705. 

Traohyte,  359. 

Plioaphate,  585,  586. 

TesselitB,  415. 

Traubenblei,  585. 

Sulphate,  666,667,668. 

TeseeralkieH,  71. 

TraTereellile.  214,  221,  406. 

Urankalk-Oarbonat,  717. 

Tetaröne,  348. 

TraTertiiio,  680, 

Uraumiea,  635. 
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Uranochaldte,  667. 

Tosgite,  343. 

Wisrauth-Kupfsa^rz,  86,  98. 

üranoubre,  668. 

Vulpinite,  621. 

Wiemulioxyd,  KoleiiS.,  716. 

üranophaus,  805. 

Wad,  181. 

TJranotatital,  S20. 

Wagit,  407. 

Wiamuthspath,  716. 

Uranoxyd,  1S4 

Wagnsrite,  538. 

Withamite,  381. 

Uraupecherz,  154,  IIB,  179. 

Walcliowite,  741. 

Witherite,  697. 

UranphyUit,  585. 

Wittioliemta  Witüdüte,  93. 

TTranTitriol,  G66. 

WalkthoQ,  Walkerde,  458. 

WittJagite,  49!. 

Ucao,  706. 

Walleriau,  336. 

Wocheinite,  174. 

ürdite,  5K9. 

Wodaukiea,  v.  Goradoriate. 

Urpethite,  731. 

Wandstein,  685. 

WÖMerite,  261,  806. 

Uwarowit,  270. 

WölcMte,  96. 

Warwickite,  60O. 

Wolchonskoite,  509. 

Talaite,  805. 

Washiagtonite,  143. 

Wolfram,  601. 

Talencianite,  352. 

Waaite,  806. 

Wolframite,   Wolframme,  60 

Vflloatinlte,  184.     ' 

WoiBSerblBi,  32. 

186. 

Vanadite,  610. 

WasserMeisilber,  82. 

Wolframbleierz,  60S. 

Vaaadio  oohre,  197. 

WaaserMea,  75. 

Woifl-amoobre,  186. 

Wator,  135. 

Wolfsbergite,  86;  91. 

Tanadinits,  610. 

Wavellito,  575. 

WollastOEite,aiO;  396. 

Vargasite,  220. 

Webaterite,  658. 

Wolnyii,  618. 

Taiiegated  eopper,  44. 

Wehriita,  32,  298. 

Wood,  petriHed,  196. 

Varicdyte,  344,  359. 

Wood-opal,  199. 

Tariaeite,  582. 

WeicbeiBeokiea,  v.  "WaaBerkieB. 

Woodwardite,  666. 

Varvadto,  166,  171,  182. 

Wörthite,  373. 

Weiaableiera,  700. 

Wulfenite,  607. 

Telvet  eopper  ore,  666. 

Weisserbies,  75. 

Wundererde,  v.  Teratolite. 

■WeisseTz,  76. 

Würfelerz,  678. 

Weisagolderz,  81. 

Würfelgjps,  621. 

VermiliOE,  58. 

Weissgültigarz,  101,  104. 

Würfelapath,  821. 

Termoatite,  13. 

■Weissian,  w.  Scoleoite. 

■Würf'elzeoUth,  433,  434. 

Testan,  806. 

WeiBsigite,  863. 

Wurtaite,  59. 

VeauviaaitB,  276, 

Weissite,  301,  485. 

Tesuvian  salt,  615, 

Weisakupfer,  36, 

XantMtan,  o.  Titanite. 

Vierzonito,  477. 

WeisskupferoRs,  75. 

Xanthite,  378. 

Tillaraite,  409. 

WeiasniokeJkies,  70,  77, 

Santhoeonite.  108. 

Villeraite,  262. 

WeiBSpiessglanzerz,  184. 

Xaatliokon,  108. 

Vilnite,  210. 

WeiBBBtein,  353. 

Xanthophyllite,  608. 

Tiolao,  223. 

WeiBS-SylTanerz,  81. 

Xanfiiopyritea,  83. 

Vitreoua  eopper,  53. 

WeisBfellur,  81. 

Xanthorthil^  285. 

sUyer,  38. 

Wemerite,  319;  318,  324,  806. 

Xaathosiderite,  174;  655. 

Titriol,  Blue.  648 

Wheel-ore,  96. 

Zenoüle,  373. 

Greec,  648. 

WliewellilB,  718. 

Xenotimo,  528. 

Lead,  622. 

Whiia  antimoQy,  184. 

Xonaltite,  397. 

KiekeL  648. 

araenio,  183, 

Xjlite,  XylotilB,  406. 

Rad,  or  OoMt,  S47. 

copperaa,  847,  680. 

Xylochloro,  415. 

Red  IroQ.  667. 

iron  pjrites,  75. 

Xylokryjiüt,  v.  Scheererite  ? 

White,  or  Zino,  647. 

lead  ore,  700. 

Xyloretinita,  742. 

Vitriolgelb,  660. 

nickel,  77. 

Titriol  ootre,  862. 

tellurium,  81. 

TanolLte,  297. 

Titriolbleienz,  622. 

yiti-iol,  647. 

Viriaml»,  686. 

Whitneyite,  37. 

Yoglianite,  668. 

Wiohtine,  Wichtiaite,  344. 

lead  ore,  607. 

VogUte,  717. 

Wieaenerz,  173,  174,  178. 

tellurium,  81. 

VoigUte,  307,  436. 

Wilhelroite,  263. 

Tenite,  396. 

Völknefite,  178. 

Wmemite,  262. 

Tpolöimo,  568. 

Tolborthite,  611. 

Wüliamsito,  262,  466. 

Ytterbile,  393. 

Toleanio  glass,  213. 

Wüsonite,  480 ;  333. 

Yttererde,  Phosph.,  528. 

ToleanitB,  359. 

Wiluite,  286,  2t6. 

Tttergr^t,  268. 

To^erile,  188,  SOG. 

Wiserin,  528. 

Toltaite,  852.     ■ 

Wiamuth,  Gediegen,  19. 

Ytterspatli,  628,  710. 

Voltzite,  Yoltzme,  60. 

Wismuthblonde,  391. 

Yttria,  Pluate,  126. 

Voraulite,  672. 

WismutlibleLerz,  36, 

Phosphate,  628. 

Torhauserlte,  464. 

Tantalate,  519. 
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Yttria,  SUioate,  80*. 

Ziegelerz,  133. 

Ziiikbliithc,  111. 

Yttrocnldt,  12B. 

Zietriaikite,  183. 

Zjnkenite,  88. 

Tltcocerite,  125. 

ZigQoline,  133. 

Zinkglas,  401. 

ZiUerthite,  234. 

Zinkit,  135, 

ite. 

Ziuc,  Araenata,  561. 

ZiDkkieselera,  407. 

Carbomte,  692,  TU. 

ZlDkoaita,  634. 

TttrotantaUte,  619. 

hfdratö  capriföre,  510. 

Zinkoxyd,  135. 

Yttrotitanite,  381. 

loflid  and  Bromid,  12'2. 

Zinkptymt,  644. 

Native,  11. 

Zinfcapath,  692. 

Zala,  II.  Borax. 

oridi,  135. 

ZiQkTitriol,  641. 

Zamtite,  110. 

oiida  snidffire,  263. 

Zinn,  Gediegen,  11 

Zsratite,  110. 

Osysulpburet,  50. 

Zeagonite,  418. 

Phosphate,  644. 
Eed  Oiyd,  135. 

ZinnetE,  151. 

Zeasite,  v.  Opal. 

Ziaokies,  68. 

ZeüanitB.  141. 

Silicate,  2S2,  406. 

Zinnober,  55. 

Zellkies,  15. 

Silieeoua  Oxyd,  401. 

ZinnsVein,  167. 

Zeolite  Secäon,  4äl. 

Sulphate,  624,  641. 

Zinnwaldite,  314. 

Zeolite,  Feather,  42  e. 

SulpMd,  Sulphnret,  48. 

Zippeite,  661. 

Foliated,  442,  444. 

Zino  Mende,  43. 

Zircon,  273. 

Ziuc  bloota,  111. 

Zirconita,  213. 

Needla.  426. 

ZinofaMera,  104. 

ZoiBito,  290,  806. 

Pyramidal,  415. 

Zinc  Titiiol,  641. 

Zöleatoin,  619. 

Cul)i<!,43a,  434. 

Zinc  ore,  Scd,  13B. 

Zoi^ile,  43, 

Zeupte,  SfiS. 

ZindtB,  135. 

Zunderara,  91. 

Zeoxite,  370. 

Ziüconiae,  lU, 

Zurlito,  280. 

Zeylanite,  147. 

Zinkaraeniat,  561. 

Zwieselite,  843. 

Zianite,  v.  Kyanite. 

Zinkaaurite,  113. 

Zygadito,  352. 
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Svo,,  plates 3  U( 
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